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Foreword 


This photograph, showing McDonnell Douglas current production fighter and trainer aircratt flying over St Louis, was taken to mark delivery of the company s 
10 000th jet aircraft. In the present climate, it will be a very long time before such an event occurs again. The aircraft are (top to bottom) F-15E, F/A-18C, 
AV-8B and T-45A. 


_ The Political Scene 
__ Inspite of the end of confrontation between the Superpowers, the 
_ world today remains a dangerous place and, in many areas, is 
- now more unstable than when the Warsaw Pact faced NATO 
across the Iron Curtain. 
The major area of concern has continued to be the former 
- Yugoslavia where events in Croatia and Bosnia have regularly 
_ shocked the world. The main villains have been the Serbs, 
although Muslims and Croats must also take their share of the 
blame. Regardless of efforts by the United Nations, European 
- Community and NATO, and the gradually increasing pressure of 
world opinion, Bosnian Serbs, supplied, aided and abetted by the 
Federal authorities, have wreaked havoc among the Muslim and 
Croat communities. Making war while talking peace, the Serbs 
have revealed the impotence of the international community 
when it comes to stopping a civil war. Any action that has been 
taken to solve the conflict has been a case of too little, too late 
and, in spite of all the diplomatic efforts, the best that can 
‘realistically be hoped for now is that the fighting will be 
prevented from spreading throughout the rest of the Balkans. 
The events in the former Yugoslavia provide a pointer to what 
could happen in the republics of what was once the USSR, many 
of which, also, have readily identifiable ethnic minorities. 
Particular areas of concern are the fighting between Armenia and 
Azerbaijan, the dispute between Georgia and Russia over South 
Ossettia and tension in republics bordering Muslim states, such 
as Kazakhstan, Uzbekistan and Tajikistan. 
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Whereas in the former Yugoslavia the fighting has been 
between sides armed with conventional weapons, several of the 
republics have access to stocks of nuclear weapons and there is a 
real concern that, in the event of a serious outbreak of hostilities, 
these could be used. 

In Russia the concern is whether President Yeltsin can hold the 
line against his opponents and so keep the country on the road to 
reform and out of the hands of hard-line communists. He has 
recently won a referendum and so lives to fight another day, but 
his long-term future is by no means assured. Failure of his 
reforms could well lead to a resurgence of communism in Russia, 
with all the attendant problems this could create for the West. 

Outside Europe, Iraq is still a potential trouble spot, and every 
now and then hostilities break out between the Iraqi air defence 
system and Coalition aircraft operating in the no-fly zones. 
Although Saddam Hussein is somewhat better disposed to 
President Clinton than to his predecessor, sanctions remain in 
force and UN inspectors continue their search for nuclear, 
biological and chemical weapons. Concern in the area now 
appears to be switching back to Iran, which is encouraging the 
rise of Muslim fundamentalism throughout the Arab world and is 
steadily building up its armed forces. Paradoxically, continuation 
of this trend could see the rehabilitation of Iraq, as a counter- 
balance to Iran. 

In Africa, large areas of the continent are suffering from civil 
war and ensuing famine. Angola has erupted again after UNITA 
disputed the results of the first elections since the country became 
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independent. Civil war has also afflicted the countries in the Horn 
of Africa and famine has spread from Ethopia and Eritrea to 
Somalia, where the USA had to send in the Marines - now 
replaced by a force under the command of the United Nations - to 
stop warring gunmen from large-scale pilfering of relief supplies. 

It remains to be seen how events turn out in South Africa as the 
country moves towards elections based on universal suffrage. A 
peaceful future is certainly not assured and the government 1s 
going to have real difficulty resolving the differences between 
the die-hard white right wing and those in the ANC who are 
dedicated to introducing a communist regime. 

In the Far East, North Korea has refused to allow inspection of 
its nuclear facilities, leading to strong suspicions that it has now 
joined those countries which have the capability to produce 
nuclear weapons. Given North Korea’s willingness to supply 
weapons to any country able to pay for them, this is a particularly 
worrying development. Cambodia looks likely to slip back into 
civil war as the Khmer Rouge seeks to disrupt the forthcoming 
elections. 

Beset by continuing recession and rocketing budget deficits, 
the western world is ill-equipped to provide the resources needed 
to meet the many crises that have arisen. The USA appears 
unwilling to provide the lead which the world has come to expect 
of it and President Clinton will be very conscious that one of the 
factors leading to his predecessor’s downfall was his obsession 
with world affairs to the exclusion of domestic politics. The 
pressure on the new president 1s to turn inwards and put his own 
house in order; his reluctance to become involved on the ground 
in Bosnia has been very evident and it would seem that the world 
can no longer rely on America to act as a global policeman. 

The European Community is in no better position to pick up 
the mantle and this will continue to be the case for at least as long 
as its most powerful member, Germany, is hampered by its 
constitution from participating fully in peace-keeping or peace- 
making operations. Regardless of this, it seems hardly credible 
that all the members of the Community will be prepared to hand 
over conduct of their external relations to a remote organisation 
in Brussels. Overall, the Community is in a state of disarray, 
racked by recession, political uncertainty and corruption, and run 
by a leadership which is totally out of touch with its own citizens. 

Economic weakness has been accentuated by weak 
government. It is still early days for the new US government, but 
already comparisons are being made with the performance of the 
administration under the last Democrat incumbent of the White 
House, President Carter, and the early signs do not augur well. 

In France an ailing President Mitterand sits out his last two 
years isolated by the centre-right landslide which swept the 
socialists from power. The new government is likely to show 
increased nationalist and protectionist instincts which could well 
deal a death blow to the long awaited GATT deal on world trade. 
Germany faces regional, federal and European elections before 
the end of next year. Chancellor Kohl’s days would appear to be 
numbered as the electorate becomes more and more disillusioned 
at the total miscalculation of the costs of re-unification, a 
declining economy and the resurgence of the militant far right. In 
Italy, with the scale of corruption which pervades politics and 
business from top to bottom, the nation now views its politicians 
with undisguised contempt. 

In the UK, John Major should be sitting pretty, having pulled 
off a sensational win at the general election a year ago. But, since 
then his government has proved remarkably inept and has 
succeeded in alienating increasingly large numbers of its 
supporters. With a majority of only 18, and given the average 
number of by-elections in the life of a parliament, there must be a 
question over whether he can survive until 1997. His one good 
stroke of fortune in the last year occurred on the day the UK was 
forced out of the Exchange Rate Mechanism. Since then the 
shackles of artificially high interest rates have been removed and, 
not surprisingly, the economy has started to pull out of recession. 

The one bright spot in the political scene over the past year has 
been the emergence of the United Nations as a force for world 
peace. Building on the success of the operation to evict Iraq from 
Kuwait, the United Nations has now accepted the principle that it 
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can go beyond peace-keeping to operate as a peace-making 
organisation. The interventions by the USA in Somalia and of the 
British, French and others in Bosnia have all been conducted _ 
under the auspices of the UN. Unfortunately, ittakesalongtime _ 
to agree on any action which is the least bit contentious and, if 
events in the former Yugoslavia have shown anything, action to _ 
deter aggression needs to be rapid and firm. 


Implications for Defence a 
Without a definable threat, defence planners have found it 
increasingly difficult to achieve the funding necessary to 
maintain credible defence forces. As cut has followed cut, all the 
good words about smaller but better equipped forces are turning 
out to be just that - smaller certainly but better equipped, 
doubtful! 

Recession has meant that governments have had to try to 


balance the books with declining tax revenues meeting a _ 


decreasing proportion of burgeoning social security payments. 
As one of the major spending departments, defence would 
inevitably have been expected to face significant cuts but in the 
continuing euphoria over the collapse of communism the burden 
has been even heavier. 

The short-term political gains from these cuts are going to 
have a long-term cost and already there are signs that it is proving 
increasingly difficult to maintain balanced forces. 

In the USA total spending on defence has fallen by about 13 
per cent since 1986 and is set to fall a further 18 per cent over the 
next four years. The picture is similar for NATO as a whole, 
where spending has fallen by 6.5 per cent since 1986. This figure 
disguises wide variations, with countries such as France and 
Turkey actually increasing spending during the period. 

Reliable figures for the Warsaw Pact are notoriously difficult 
to derive but official USSR/CIS figures for 1989-91 indicate a cut 
of 17 per cent and for the rest of the ex- Warsaw Pact countries the 
figure for the period 1986-91 is a massive 58 per cent. 

Even in the Middle East, defence spending fell by 35 per cent 
between 1984 and 1991, although the Gulf War had the effect of 
reversing this trend. 

Understandably, reductions in spending have been reflected by 
cuts in employment both in the services and in the defence 
industry. Between 1985 and 1991 the number of military 
personnel in NATO was reduced by 578 000 and in the Warsaw 
Pact by 1.4 million. All too often, the anticipated peace dividend 
has turned out to be no more than a place in the queue for 
unemployment benefit and governments who had expected to 
save money on defence are now finding that it has been more than 
absorbed by increased spending on social benefits. 

In South Asia and the Far East defence spending has been 
rising; hence the efforts which western manufacturers are making 
to win orders in the area. South Asia has experienced an increase 
of 33 per cent since 1984 and in the Far East spending has risen 
by 28 per cent, with China officially admitting to an increase of 
32 per cent since 1988. Defence budgets for 1993 show increases 
over 1992 of 12.4 per cent for China, 10 per cent for Japan and 6 
per cent for Singapore. Malaysia’s five-year plan for 1991-95 
represents a 230 per cent increase over its predecessor. 

It is deeply disturbing that the western nations, who formerly 
acted as the custodians of world peace, should now be disarming 
at a time when the world order is changing rapidly and new 
threats to peace are arising with increasing frequency. 


The Impact on the Defence Industry 
In the defence industry worldwide, employment is set to fall by 
three to four million over the next four years, although countries 
such as Australia, Japan, South Korea, Taiwan and Turkey are 
expected to go against the trend by increasing the size of their 
arms industries. Over the 10 years 1987-97 the US Labor 
Department estimates over two million jobs in the USA will go as 
a result of defence cuts. In aerospace alone, jobs in the USA fell 
by 11 per cent last year and are set to fall by about the same this 
year. Between now and 1995, the UK expects to lose a further 
125 000 jobs and France 100 000. 

Along with the rest of the industry, avionics companies can be 


expected to bear their share of these losses. In the immediate 
future even the civilian avionics sector will be unable to slow the 
loss of jobs, beset as it is by the recession and massive losses by 
the world’s leading airlines over the past three years. 

The tragedy is that skilled jobs are being lost and it is far easier 
to shed these workers than it will be to recruit them when the 
pendulum swings back, as it surely will in a few years’ time. 

President Clinton has earmarked $19.6 billion for a five-year 
defence conversion programme, but this is a paltry sum 
compared with the additional $112 billion cuts he has imposed on 
defence spending over the same period, and only time will tell 
how effectively defence conversion money is spent. 

In response to the present trend, the avionics industry is 
tending to concentrate in the hands of the major players, and a 
relatively few companies are on the way to dominating the world 
market. Many of the others are going to find it hard to survive in 
the face of declining orders. 

The picture is, of course, different in South Asia and the Far 
East where western companies have an opportunity to make up 
_ for thin order books at home and are seeking to gain a share of the 
increased spending in the region. But even here there is a price to 
be paid for access to the market in terms of co-operation or offset 
deals, which will in time serve to build up the indigenous 
industry as a competitor. 


Major Military Projects 


_ Naturally, the cutbacks in defence spending are having a severe 


impact and no military programme is safe from the axe. Slippage 
to the right, cuts in numbers or complete cancellation are the 
order of the day as the military grapple with the problem of 
balancing the increased unit costs of equipment against 
dwindling resources. 

Rated among the most expensive, aircraft programmes are 
currently particularly vulnerable to cuts or rescheduling. As one 
of the mainstays of avionics development, these programmes 
have a direct impact on the health of the sector, although 
cancellation can often bring some benefit when the life of in- 
service aircraft has to be extended and the avionics are upgraded. 

In the USA, the Northrop B-2 programme has terminated at 20 
airframes, making the aircraft, at some $2.25 billion a copy, the 


most expensive of all time. Air Force attention is now focussed 


on the Lockheed/Boeing F-22 advanced tactical fighter and the 
McDonnell Douglas C-17 airlifter, recently named the 
Globemaster III. 

Full scale production of the F-22 has slipped by 18 months, to 
June 2001. However, the requirement still remains at 648 
production aircraft, although this may only be because of the time 
until the F-22 is due to go into production and the number could 
well be reduced. 

The requirement for the C-17 is 120, with six aircraft already 
delivered to the Air Force. The programme is now several years 
behind schedule and cost overruns total some $1 billion. US 
legislators, concerned at alleged financial mismanagement, have 


been calling for the termination of the programme. There have 


also been difficulties with increased aircraft weight, brought 
about largely by the need to strengthen the wing after a failure 
during static fatigue testing. In spite of these difficulties, the US 
Air Force need for the C-17 is sufficiently strong to ensure that 
the C-17 programme comes to fruition. 

Both these programmes are highly expensive, so they will be 
under particularly close scrutiny by Congress. The F-22 is 
running at $60 billion for development and production of 648 
aircraft; the C-17 is estimated at just over $41 billion for 120 
aircraft. 

Looking further ahead, the Multi-Role Fighter (MRF), 
replacement for the F-16, is still only in the planning phase but 
may include aspects of the Advanced Short Take-Off and 
Vertical Landing (ASTOVL) concept. Three-year feasibility 
studies on ASTOVL have recently been let to teams led by 
Lockheed and McDonnell Douglas, each of which includes 
British companies. As well as the US Air Force, ASTOVL could 
have applications for the US Navy, Royal Navy and Royal Air 
Force. 
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An artist's rendering of the McDonnell Douglas concept for the Advanced 
Short Take-Off and Vertical Landing demonstrator 


The US Navy continues development of both the A-X 
replacement for the ageing A-6 and - as a land-based version - for 
the F-111, and the F/A-18E/F. 

In the present climate it is difficult to see how the USA can 
afford to develop and produce four separate tactical fighters. The 
F-22 is the US Air Force’s number one priority and the MRF is 
far enough in the future for demands for funding not to conflict. 
But the main doubt arises over whether the US Navy can afford 
both the A-X and the F/A-18E/F, especially as the deep strike 
role for Navy aircraft is coming under very close scrutiny. 

Surprisingly, the Bell/Boeing V-22 Osprey has come through 
the latest budget round unscathed and the Pentagon has now 
stopped endeavouring to have the programme terminated, even 
though it has complicated procurement by insisting on including 
helicopter contenders for the requirement. The US Marines 
remain firmly committed to procuring 507 V-22s, which could 
also meet US Army and Air Force requirements for special 
operations aircraft and have commercial applications as a short- 
range commuter aircraft. 

The US Army is involved in two major helicopter 
programmes. Upgrading 811 McDonnell Douglas AH-64A 
Apache attack helicopters to the AH-64C/D configurations 1s 
underway. This programme entails improving reliability, 
upgrading the avionics, incorporating the radio frequency 
version of the Hellfire missile and, for the AH-64D, installing the 
Longbow fire-control radar and uprated engines. Flight testing of 
both the AH-64C and AH-64D is progressing and first flight with 
the Longbow radar is due in August. The eventual requirement is 
for 1024 Apaches, although the additional 213 aircraft are not yet 
funded. 

The US Army is also procuring 1292 Boeing/Sikorsky 
RAH-66 Comanche reconnaissance/attack helicopters, with 
initial deliveries scheduled for early next century. Production 
funds, which were postponed indefinitely last year, have now 
been restored. The RAH-66 will be fitted with the Longbow 
radar. Total production cost is quoted as $34 billion but recently 
the US Army has instructed Boeing/Sikorsky to reduce 
production costs by a third by deleting equipment, improving 
production methods or increasing use of parts built to 
commercial specifications. 

In Europe, the three blue-ribbon fighter programmes are still 
on course, although one has not been without its difficulties. 

The Saab JAS 39 Gripen has overcome the problem with the 
flight control system which caused the crash of the first prototype 
and first production deliveries to the Swedish Air Force are due 
this year. Current orders stand at 140, with a total Swedish Air 
Force requirement for some 300 aircraft. Saab is now offering the 
JAS 39 for export and is hopeful of additional orders. 

In France, the Rafale D for the Air Force and Rafale M for the 
Navy continue in development and last month passed an 
important milestone when the Rafale M made its first carrier 
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landing, on the Foch. The aircraft is on course for first production 
deliveries to both the Air Force and the Navy in 1996. In addition 
to 336 Rafales for the French forces, Dassault is looking to export 
orders for some 500 aircraft. The best news for the company this 
year has been the sale of 60 Mirage 2000-5 aircraft to Taiwan. 
This first overseas sale of the Mirage 2000-5, and for that matter 
of any Dassault combat aircraft for five years, will undoubtedly 
open up the market for further sales. 

The third European fighter programme, and the only 
collaborative one of the three, has had a far more troubled year. 
The European Fighter Aircraft, having undergone a change of 
name, is now known as the Eurofighter 2000 and the in-service 
date has slipped by two years to 2000, mainly to placate the 
Germans after yet another study into their fighter requirement. At 
one stage there was a very real possibility that the Germans 
would abandon the project. Fortunately the penalty clauses 
associated with this would have meant that they would have 
saved very little; this could have been instrumental in keeping 
them in the project. Abandonment by the Germans would 
probably have led to withdrawal by Italy and Spain, presenting 
the UK with a very difficult decision over whether to go it alone. 

In spite of the name change, the aircraft is still fundamentally 
unchanged and is based closely on the original programme, with 
any cost savings coming from manufacturing and the option to 
slim down the equipment fit. 

The threat to the Eurofighter 2000 appears to have passed for 
the present, although the German government 1s now starving the 
project of funds. This year there is a shortfall in the German 
contribution of over DM300 million and the government is trying 
to persuade DASA to fund this sum until the end of the year. 
Since approaching one-third of Germany’s aerospace workforce 
is involved with the Eurofighter 2000, it is likely that DASA will 
agree to bail out the government. The next crisis will 
undoubtedly come in 1995 when the decision to go into 
production is due to be taken; significantly, the German 
government has given no commitment over production. 

Meanwhile, we still await the first flight of the Eurofighter 
2000, now well over a year late. Technical problems, believed to 
concern the flight control system, have caused a delay until at 
least August. The first flight is always an important milestone in 
the development of an aircraft and, given the troubled recent 
history of the project, is particularly so for the Eurofighter 2000. 


The EH 107, here shown (top to bottom) in logistic support, civil and ASW 
versions, is now on order for three countries 


In common with the aerospace industries of Germany, Italy 
and Spain, the UK is heavily involved in the Eurofighter 2000 
and is also looking to the programme to upgrade the Tornado GR. - 
Mk | to GR. Mk 4 standard as a major source of work. However, / 
this has turned out to be far more expensive than anticipated and _ 
is now subject to slippage in time and reduction in content. 

The other major programme in the UK is the EH 101 Merlin - 
ASW helicopter, 44 of which have been ordered for the Royal — 
Navy. Orders for the EH 101 now stand at over 100 with, in- 
addition to the Royal Navy order, 20 for Italy and 50 for Canada. ~ 

Several European nations have requirements for an attack — 
helicopter. France and Germany, through Eurocopter, are 
developing the Tiger for delivery towards the end of the decade 
and this helicopter is a contender for the $3 billion British Army _ 
requirement, along with the McDonnell Douglas AH-64 Apache 
and the Bell/GEC-Marconi Avionics AH-1W Cobra Venom. | 


Civil Concerns 
Commercial aviation suffered another bad year in 1992, the third 
in arow. After losses by the IATA airlines of $2.7 billion in 1990 — 
and $4 billion in 1991, it had been expected that 1992 would 
show an improvement. Instead, the year turned out very badly, — 
with a higher than forecast loss of $4.8 billion giving a total of © 
$11.5 billion over three years. Obviously, the airlines cannot 
afford continued losses of this magnitude and the situation is — 
likely to lead to further bankruptcies and difficulties in funding 
new aircraft. e 

Both Boeing and McDonnell Douglas have warned that — 
deliveries of commercial aircraft will fall this year. Boeing — 
commercial aircraft deliveries during the first quarter fell from 
124 in 1992 to 93 in 1993 and predictions are that this year will 
see only 340 aircraft delivered against 446 in 1992. The company 
is warning that sales may fall by $4 billion as a consequence. © 
McDonnell Douglas has reported a 13.8 per cent drop in first — 
quarter revenue, with deliveries down from 33 to 20. Airlines, 
such as United which is delaying delivery of 14 Airbus A320s 
and accelerating the retirement of older aircraft, are seeking to 
reduce planned capacity to match the lower than expected growth 
in passenger numbers. 

In the short term this situation will mean that lower demand for 
commercial aircraft will add to the difficulties experienced by the 
avionics manufacturers as a result of cuts in defence spending. 
Looking to the future, the three major aircraft manufacturers - 
Boeing, McDonnell Douglas and Airbus - are all more bullish — 
and expect the traditional growth in air passenger traffic to 
resume, leading to a worldwide requirement for some 14 000 
new passenger aircraft over the next 20 years. Given the 
arguments that have flown back and forth across the Atlantic over _ 
alleged government subsidies to the manufacturers, it is likely — 
that the competition to build these aircraft will be very fierce. 

The enhanced avionics fit of new commercial aircraft is. 
providing an increasingly lucrative market and, if anything like 
the forecast expansion in air passenger traffic comes about, could 
go a long way to make up for the shrunken defence market. 

By the end of this year the Traffic alert and Collision 
Avoidance System (TCAS) II will be mandatory for all aircraft 
with 30 or more passenger seats flying in US airspace and so the __ 
FAA will have succeeded in imposing a world standard for traffic 
alert and collision avoidance. As a US-initiated requirement, the — 
market for TCAS II has been carved up between the three major 
US avionics manufacturers, AlliedSignal, Collins and 
Honeywell, although other manufacturers have produced S-band. 
transponders or displays for the system. TCAS II, which provides 
advice on vertical avoidance manoeuvres only, willbe developed 
into TCAS III to advise on both vertical and horizontal avoidance 
manoeuvres. Meanwhile TCAS I, a simpler system which does 
not give evasive manoeuvres, is due to be introduced for regional 
and commuter airliners with 10 or more seats by the end of 1995. 

Another new equipment for commercial airliners is the 
Electronic Library System (ELS). Set to be standard fit on all new _ 
McDonnell Douglas and Airbus airliners after 1995, the ELS will — 
mark a significant step in handling information on the flight-deck 
and providing management information. In addition to 
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» AlliedSignal, Collins and Honeywell in the USA, two European 
manufacturers, Sextant Avionique and Smiths Industries, are 
vying to grab a slice of the market for this new approach to 
information management. 

Also becoming more common in commercial aircraft is the use 
of a Head-Up Display (HUD) for approach and landing, 
particularly in marginal conditions. Work on this application was 
pioneered by Flight Dynamics who, as long ago as 1984, 
received FAA approval for the use of a HUD for Cat Illa 
approaches in a Boeing 727 down to a runway visual range of 
700 m and a decision height of 50 ft. The Flight Dynamics 
Holographic Guidance System has now been ordered for Boeing 
737-400, de Havilland Dash 8 and Dornier 328 aircraft, in 
addition to the original Boeing 727-200. Boeing is considering 
installing HUDs in all its new build aircraft. Among the 
manufacturers who have spotted the market potential are GEC- 
- Marconi Avionics, Jet Electronics and Technology, Sextant 
Avionigue and Sundstrand Data Control. 

The HUD forms an important element in the Enhanced 

Situational Awareness System (ESAS) which is seen as both a 
safety system, from start-up to shut-down, to avoid flight into 
terrain, and an autonomous low visibility approach aid. Although 
_ still largely conceptual, ESAS is expected to include an enhanced 
visual system based on radar or infra-red sensors, TCAS, an 
advanced ground proximity warning system, head-up and head- 
down displays, data links with ground stations, a Global 
Navigation Satellite System (GNSS) and a large database stored 
in the ELS. Such a system would enable avoidance of collision 
_ with the ground, other aircraft or objects on the ground and would 
warn of hazards such as windshear, heavy precipitation and 
turbulence, clear-air turbulence and volcanic ash, as well as 
providing an autonomous means of runway approaches in 
conditions of low visibility or low cloudbase. 
Elements of ESAS are available today but problems are likely 
to arise in integrating the technologies into a single system and 
obtaining certification. Opinion is that a full system in-service 
date is still some ten years away and so it will not be available 
until the middle of the next decade, although some ESAS 
capabilities can be expected to be phased in much earlier. 
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ESAS could be viewed as a possible replacement for the 
Instrument Landing System (ILS), although the timescale for this 
does not fit too well. After 1998 the accuracy of ILS is likely to 
become suspect due to interference from the increased power 
UHEF FM broadcasting which will then be permitted. ICAO has 
agreed that the Microwave Landing System (MLS) will replace 
ILS by 1998, but if a programme to implement this is not agreed 
soon the deadline will not be met. 

A further problem is that the airlines are not universally in 
favour of MLS. The aircraft fit is going to be expensive and, 
during the changeover from ILS, dual ILS/MLS equipment will 
be needed. The ground installation will also be expensive, which 
means that only a limited number of runways will be equipped, 
leaving the minor airports vulnerable to bad weather. 

Complicating the issue is the emergence of GNSS as a 
contender for the next runway precision approach aid. The 
civilian community has already seen what the Global Positioning 
System (GPS) can provide and are looking for a system 
developed from this which will not be subject to the vagaries of 
military control. As with ESAS, it is unlikely that a suitable 
GNSS could be developed, deployed and certified by the 
deadline for the ILS changeover. But it would be a great pity if 
the civil aviation community is put to the expense of procuring 
MLS to bridge a short gap until an autonomous aid, such as 
ESAS or GNSS, becomes available. ICAO is due to hold a 
meeting early in 1995 to review the programme for MLS and take 
account of the feasibility of using alternative technologies. If 
MLS is to replace ILS by 1998, the decision to implement the 
changeover will have to be taken at that meeting. In the same year 
the FAA is to decide on the feasibility of satellite-based systems 
as landing aids in Cat II/II conditions. By then, both ESAS and 
GNSS will be 18 months further down the road to development 
and so 1995 is likely to be a highly significant year for 
commercial aviation. 


David Brinkman 
Hannington 


May 1993 
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The Joint Electronics Type Designation System (JETDS) 


The Joint Electronic Type Designation 
System (JETDS) is an unclassified US military 
system designed to identify, by a series of num- 
bers and letters, the use of an equipment and its 
major components. The system was formerly 
known as the AN system. A typical example of 
the system would be: 


AN/FPS-5A 
In this example the prefix AN indicates that 


Table A Installation 

Piloted aircraft 

Underwater mobile, submarine 
Air transportable (inactive) 
Pilotless carrier 

Fixed, ground 

Ground, general 

Amphibious 

Ground, mobile 

Pack or portable 

Water surface craft 

Ground, transportable 

General utility 

Ground, vehicular 

Water, surface and underwater 
Piloted and pilotless vehicle combination 
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the type number has been assigned in the 
JETDS system. It does not necessarily mean 
that the Army, Navy or Air Force use the 
equipment. 

The next letter (F) gives the type of instal- 
lation where the equipment is used such as 
fixed, mobile, shipborne and so on. See Table A 
for a complete listing of installations. The fol- 
lowing letter (P) indicates the type of equip- 
ment (radar, teletype, radio and so on). See 
Table B for a complete listing of equipment 


Table B_ Type of Equipment 
Infra-red 

Pidgeon (inactive) 

Carrier (wire) 

Radiac 

Nupac (inactive) 
Photographic 

Telegraph or teletype 
Interphone and public address 
Electromechanical 
Telemetering 
Countermeasures 
Meteorological 

Sound in air 

Radar 

Sonar and underwater sound 
Radio 

Special types or combinations of types 
Telephone (wire) 

Visual and visible light 
Armament 

Facsimile or television 

Data processing 
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types. The letter before the dash (S) gives the 
purpose of the equipment such as transmitting, 
receiving, detecting and so on. See Table C fora 
complete listing of equipment purposes. The 
number after the dash (5) is the model number. 
The final letter (A) gives notification when a 
model has been modified but can be inter- 
changed with, or substituted for, the equipment 
in its Original state. If the modified system can- 
not be interchanged with, or substituted for the 
Original, a new type designation is assigned. 


Table C Purpose of Equipment 


A Auxiliary assemblies (inactive) 

B Bombing 

C Communications 

D Direction-finder or reconnaissance/sur- 
veillance 

E Ejection or release 

G Fire-control or searchlight directing 

H Recording or reproducing 

K Computing 

L Searchlight control (inactive) 

M Maintenance and test assemblies 

N Navigation aids 

P Reproducing (inactive) 

Q Special, or combination of purposes 

R Receiving, passive detecting 

S Detecting, or range and bearing search 

ar Transmitting 

W Control (automatic flight control or 
remote-control) 

X Identification and recognition 

Vf Surveillance (search, detect 


and tracking) and control (fire-control, 
air control) 


ADACS 
ADAS 


ADAU 
ADC 
ADECS 


ADELE 


ADF 
ADI 
ADID 
ADIRS 
ADM 


ADOCS 
ADR 
ADS 
ADSU 
ADTU 
ADU 
ADVICE 
AEGIS 


AETMS 


Glossary of Acronyms and Abbreviations 


Ampére 

Anti-Aircraft Artillery 

Advanced Architectures for Airborne 
Arrays 

Airborne Advanced Communications 
System 

Advanced Airborne Expendable Decoy 
Air-to-Air Interrogator Control Panel 
Analogue Autoland Improvement 
Programme 

Audio Amplifier Units 

Airborne Adverse Weather Weapon 
System 

Ada Based Integrated Control System 
All-Bus Instrumentation System 
Alternating Current 

Automatic Communications And 
Reporting System 

Avionics Computer Control 

Axis Controlled Carrier 

Airborne Computing and 
Communications System 

Actuator Control Electronics 
Armament Control Indicator 
Armament Control Indicator Set 
Advanced Cabin Interphone System 
Automatic Carrier Landing System 
Aircraft Condition Monitoring System 
Armament Control and Monitoring 
System 

Auxiliary Communication Navigation 
and Identification Panel 

Advanced Controller Processor 
Armament Control Panel 

Audio Converter Processor 
Armament Control System 

Airborne Crew Trainer 

Adaptive Control Unit 

Airborne Computer Unit 

Annotation Control Unit 

Antenna Control Unit 

Auxiliary Control Unit 

Airborne Digital Automatic Collection 
System 

Airborne Data Acquisition System 
Auxiliary Data Annotation Set 
Auxiliary Data Acquisition Unit 
Advanced Data Controller 

Advanced Digital Engine Control 
System 

Alerte Détection Et Localisation des 
Emetteurs 

Automatic Direction-Finder 

Attitude Director Indicator 

Aircraft Data Interface Device 

Air Data and Inertial Reference System 
Advanced Development Model 

Air Data Module 

Advanced Digital Optical Control 
System 

Accident Data Recorder 

Audio Distribution System 

Air Data Sensor Unit 

Auxiliary Data Transfer Unit 

Air Data Unit 

Annotation Display Unit 

Acoustic Data Vessel Identification, 
Classification and Explanation 
Airborne Early warning/Ground 
environment Integration Segment 
Airborne Electronic Terrain-Mapping 
System 

Airborne Electronics Unit 

Airborne Early Warning 

Audio Frequency 

Automatic Frequency Control 
Automatic Flight Control 
Augmentation System 

Automatic Flight Control System 
Aircraft Fatigue Data Analysis System 
Automatic Flight Director System 
Airborne Flight Information System 
Automatic Flight Management System 
Air Force SAtellite 

Advanced Fighter Technology 
Integration 

Automatic Gain Control 
Air-to-Ground Engagement Simulator 
Above Ground Level 

Advanced General-Purpose Processor 
Element 

Automatic Gain Ranging Amplifier 
Active Gated Television 

Attitude, HEADing and rate of turn 
indicating System 

Army Helicopter Improvement 
Programme 

Attitude and Heading Reference System 
Air Interception 

Aircraft Integrated Data Suite 

Air Intercept Missile 

Air traffic control beacon/IFF/Mk XIl 
system 


AIMES 


AIMS 


AINS 
AIP 
AIPT 
AlU 

AJB 
ALARMS 
ALFS 
ALLTV 
ALRAD 


AM 
AMC 
AMCS 
AME 


AMHMS 


AMP 
AMPA 
AMRAAM 


AMRS 


AMS 
AMU 
ANC 
ANDVT 


ANSI 
ANMI 
ANODE 
ANVIS 
AOA 


AOC 
AOCM 
AOPT 
APAR 
APDMC 


APHIDS 


APR 
APS 


APU 
AQL 
ARBS 
ARCADS 


ARDS 
ARI 
ARIC 
ARINC 
ARJS 
ARTCC 
ARTI 


ARWS 
ASAC 
ASARS 
ASC 
ASCB 


ASCII 


ASCTU 
ASDC 
ASETS 
ASGC 
ASIC 
ASIT 
ASMD 
ASNI 
ASP 


ASPJ 
ASPRO 
ASSG 
AST 
ASTAR 
ASTOR 
ASU 
ASV 
ASW 
ATA 


ATAC 
ATAL 
ATARS 
ATCRBS 
ATDS 


ATE 
ATF 


Avionics Integrated Maintenance 
Expert System 

Advanced Integrated MAD System 
Air traffic control radar beacon, IFF, Mk 
12 transponder System 

Airborne Inertial Navigation System 
Australian Industrial Participation 
Advanced Image Processing Terminal 
Armament Interface Unit 

Audio Junction Box 

Airborne LAser Radar Mine Sensor 
Airborne Low Frequency Sonar 

All Light Level Television 

Airborne Laser Rangefinder And 
Designator 

Amplitude Modulation 

Advanced Micro-electronics Converter 
Airborne Missile Control System 
Amplitude Modulation Equivalent 
Angle Measuring Equipment 
Advanced Magnetic Helmet-Mounted 
Sight 

Advanced Modular Processor 
Advanced Mission Planning Aid 
Advanced Medium Range Air-to-Air 
Missile 

Advanced Maintenance Recorder 
System 

Avionics Management System 
Auxiliary Memory Unit 

Active Noise Cancellation 

Advanced Narrowband Digital Voice 
Terminal 

American National Standards Institute 
Air Navigation Multiple Indicator 
Ambient NOise Directionality Estimator 
Aviator’s Night Vision Imaging System 
Airborne Optical Adjunct 

Angle Of Attack 

Assumption Of Control (message) 
Advanced Optical CounterMeasures 
Advanced Optical Position Transducer 
Advanced Phased-Array Radar 
Aircraft Propulsion Data Management 
Computer 

Advanced Panoramic Helmet Interface 
Demonstrator System 

Auto Power Reserve 

Adaptive Processor System 

Aircraft Position Sensor 

Altitude Position Sensor 

Auxiliary Power Unit 

Advanced Quick Look 

Angle Rate Bombing Set 

ARmament Control And Delivery 
System 

Airborne Radar Demonstrator System 
Azimuth Range Indicator 

Airborne Radio and Intercom Control 
Aeronautical Radio INCorporated 
Airborne Radar Jamming System 

Air Route Traffic Control Centre 
Advanced Rotorcraft Technology 
Integration 

Advanced Radar Warning System 
Airborne Surveillance Airborne Control 
Airborne Search And Rescue System 
Airborne Strain Counter 

Aircraft Standard Communications Bus 
Avionics Standard Communications Bus 
American Standard Code for 
Information Interchange 

Air Supply Controller/Test Unit 
Armament Signal Data Converter 
Airborne Seeker Evaluation Test Set 
Airborne Surveillance Ground Control 
Application Specific Integrated Circuit 
Adaptive Surface Interface Terminals 
Anti-Ship Missile Defence 

Ambient Sea Noise Indication 
Advanced Signal Processor 

Airborne Signal Processor 

Airborne Self-Protection Jammer 
ASsociative PROcessor 

Acoustic Sensor Signal Generator 
Airborne Surveillance Testbed 
Airborne Search Target Attack Radar 
Airborne STand-Off Radar 

Acoustic Simulation Unit 

Anti-Surface Vessel 

Anti-Submarine Warfare 

Actual Time of Arrival 

Advanced Tactical Aircraft 

Applied Technology Advanced 
Computer 

Appereillage de Télévision sur Aéronef 
Léger 

Advanced Tactical Air Reconnaissance 
System 

Air Traffic Control Radar Beacon System 
Airborne Tactical Data System 
Automatic Test Equipment 

Advanced Tactical Fighter 
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ATH 

ATHS 
ATIS 
ATLANTIC 


ATLIS 
ATOPS 


ATR 
ATRJ 
AVAD 
AVE 
AWACS 
AWADS 


AWARE 


BCSV 
BDI 
BER 
BFDAS 
BFO 
BIT 
BITE 
BPI 
BPSK 
BSIN 
BSP 
BT 
BTH 
BTU 
BVCU 


C3 
c3CM 


C/A 
CAA 
CAB 
CAD 
CADC 
CAINS 


CAMBS 
CAMEL 


CARA 
CASS 


CCD 
CCIL 
CCIP 
CCIR 


CCRP 
ccs 
CCTWT 
CCU 


CDI 
CDIRRS 


CDR 
CDU 


CIRTEVS 
CIS 


CIT 
CIU 


CLASS 


CLDP 
CLDS 
CMDR 
CMLSA 


CMOS 
CMRA 
CMRS 
CMT 
C-Nite 
CN2H 


CNC 


Autonomous Terminal Homing 
Automatic Target Handover System 
Automatic Terminal Information Service 
Airborne Targeting Low Altitude 
Navigation Thermal Imaging and Cueing 
Automatic Tracking Laser Illumination 
System 

Advanced Transport OPerations 
System 

Air Transport Racking 

Advanced Threat Radar Jammer 
Automatic Voice Alert Device 
Airborne Vehicle Equipment 

Airborne Warning And Control System 
Adverse Weather Aerial Delivery 
System 

Advanced Warning of Active Radar 
Emissions 


Bearing Compartment Scavenge Value 
Bearing Distance Indicator 

BIT Error Rate 

Basic Flight Data Acquisition System 
Beat Frequency Oscillation 

Built-In Test 

Built-In Test Equipment 

Bits Per Inch 

Bi-Phase Shift Keying 

Bus System Interface Unit 

Barra Side Processor 
Bathythermograph 

Beyond The Horizon 

Basic Terminal Unit 

Bleed Valve Control Unit 


Command, Control, Communications 
and Intelligence 

Command, Control and 
Communications CounterMeasures 
Coarse Acquisition 

Civil Aviation Authority (UK) 
Common Avionics Baseline 
Computer Aided Design 

Central Air Data Computer 

Carrier Aircraft Inertial Navigation 
System 

Command Activated MultiBeam 
Sonobuoy 

Cartridge Active Miniature 
ELectromagnetic 

Combined Altitude Radar Altimeter 
Command Active Sonobuoy System 
Consolidated Automatic Support 
System 

Charge Coupled Device 

Continuously Computed Impact Line 
Continuously Computed Impact Point 
Comité Consultatif International des 
Radiocommunications 

Continuously Computed Release Point 
Conformal Countermeasures System 
Coupled Cavity Travelling Wave Tube 
Cockpit Control Unit 

Common Control Unit 
Communication Control Unit 

Course Deviation Indicator 

Control Display of Infra-Red 
Reconnaissance System 

Critical Design Review: 

Cockpit Display Unit 

Control and Display Unit 

Combined Electronic Display And Map 
Circular Error of Probability 

Constant False Alarm Rate 
Centralised Fault Display Interface Unit 
Controlled Flight Into Terrain 

Centre of Gravity 

Centre of Gravity Control Computer 
Control Indicator 

Cossor Interrogation and Reply 
Cryptographic Equipment 

Compact Infra-Red Television System 
Commonwealth of Independent States 
Control Indicator Set 

Combined Interrogator/Transponder 
Cockpit Interface Unit 

Control Interface Unit 

Coherent Laser radar Airborne Shear 
Sensor 

Convertible Laser Designation Pod 
Cockpit Laser Designation System 
Card Maintenance Data Recorder 
Commercial Microwave Landing 
System Avionics 

Complementary Metal Oxide Silicon 
Cruise Missile Radar Altimeter 
Crash/Maintenance Recorder System 
Cadmium Mercury Telluride 

Cobra Nite 

Conduit Nuit, second-generation, 
Helicopters 
Communication/Navigation equipment 
Controls 


GLOSSARY 


DADC 
DAFCS 
DAFICS 


DAI 
DAIS 
DAMA 
DAMS 
DAPU 
DAR 
DARPA 


DARTS 
DARU 
DASH 
DAT 


DICASS 


DICU 
DIFAR 


Dil 

DIL 
DITACS 
DITS 
DIU 
DLMS 
DLPP 
DLS 
DMA 
DME 
DME-P 


Comunications, Navigation and 
Identification 
Communications/Navigation Interface 
Unit 

COmbined Map and Electronic Display 
COMmunications INTelligence 
COMmunications SECurity 

Cabin Public Address 

Cabin Pressure Controller 

Command Post Modem/Processor 
Covert Penetration Radar 

Covert Penetration System 

Central Processing Unit 
Communications Radar Exciter 
Control Panel Unit - Front 

Control Panel Unit - Side 

Crash Protected Video Recorder 
Controlled Reception Pattern Antenna 
Cathode Ray Tube 

Command and Stability Augmentation 
System 

Communication System Control 
Compass System Controller 
Communications System Control Group 
Common Strategic Doppler 

Crash Survivable Memory Unit 
Computer Support System 
Communications Switching Unit 

Crew Station Units 

Crew member Terminals 

Central Tactical System 

Control Terminal Unit 

Control Unit 

Aircraft carrier 

Cockpit Voice and Flight Data Recorder 
Cockpit Voice Recorder 

Continuous Wave 


Digital Air Data Computer 

Digital Automatic Flight Control System 
Digital Automatic Flight Inlet Control 
System 

DCMS Audio Interface 

Digital Avionics Information System 
Demand Assigned Multiple Access 
Drum Auxiliary Memory Sub-unit 
Data Acquisition and Processing Unit 
Direct Access Recorder 

Defense Advanced Research Projects 
Agency (US) 

Digital Airborne Radar Threat Simulator 
Data Acquisition and Recording Unit 
Display And Sight Helmet 

Digital Audio Tape 

Data Acquisition Unit 

Digital Amplifier Unit 

decibels 

DCMS Bus Coupler 

Direct Current 

Digital Computer Complex 

DCMS Crew member Interface 
Diagnostic and Condition Monitoring 
Digital Communication Management 
System 

Data Collection and Processing System 
Dual Crew Station Unit 

Data Collection Unit 

Digital Computer Unit 

Displayed Data Video Recorder 
Digital Electronic Control 

Digital Engine Control System 
Digital Engine Control Unit 

Data Entry Display 

Digital Electronic Engine Control 
Digital Electronic Flight Control System 
DEModulation Of Noise 

Data Encryption Standard 

Display Electronics Unit 

Direction Finding 

Digital Feature Analysis Data 

Digital Flight Data Acquisition Unit 
Digital Flight Data Recorder 

Digital Flight Guidance Computer 
Deployable Flotation Unit 

Directional Gyro 

Displacement Gyro Assembly 
Detection Identification Analyse des 
Nouveaux Emetteurs 

Directional Command Activated 
Sonobuoy System 

Display Interface Control Unit 
Directional acoustic Frequency 
Analysis and Recording 

DCMS Interphone Interface 

Digital Integrated Logic 

Digital TACtical System 

Digital Information Transfer System 
Data Interface Unit 

Digital Land Mass system 

Data Link Pre-Processor 

Data Loader System 

Direct Memory Access 

Distance Measuring Equipment 
Distance Measuring Equipment - 
Precision 


EEC 
EEPROM 


EFA 
EFCU 
EFCS 
EFDARS 


EFIS 
EFMCS 


EGT 
EHF 
EHSI 
EIA 
EICAS 


EIS 
EIU 


EL 
ELAC 
ELF 
ELINT 
ELMS 
ELS 


ELT 
EMC 
EMD 
EMI 
EMMU 
EMP 
EMSC 


Digital Map Generator 

Data Management Module 

Data Multiplexer Sub-unit 

Data Management Unit 

Digital Master Unit 

Direction Of Arrival 

Department of Defense (US) 
Detection Of Laser Emissions 
Detection Of Laser, Radar And 
Millimetric threats 

Digital Onboard Processor 

Digital Pulse Code Modulation 
Data Processor Group 

Display Processor/Mission Computer 
Digital Phase Shift Keying 

Digital Processing Unit 

Dynamic Random Access Memory 
Data Retrieval Unit 

Defense Satellite Communications 
System 

Digital Signal Data Converter 

Day Surveillance Payload 

Digital Signal Processing 

Data Storage Set 

Data Storage Unit 

Digital Switch Unit 

Dynamic Sensor Unit 

Data Storage Unit Recaptacle 
Data Transfer Cartridge 

Data Transfer Device 

Data Transfer Equipment 

Digital Terrain Elevation Data 

Data Transfer Module 

Digital Terrain Management and Display 
Data Terminal Set 

Data Transfer System 

Data Transfer Unit 

Display Unit 

DCMS Universal Configuration Key 
Doppler Velocimeter/Altimeter 
Direct Voice Input 

Display Video Recording System 


Electronic Attitude Director Indicator 
Emergency Audio Panel 
Experimental Aircraft Programme 
Electronically Agile Radar 

Electrically Alterable Read-Only 
Memory 

ECI Airborne Relay System 

Engine Analyser Unit 

Electronic Control Amplifier 
Electronic Centralised Aircraft Monitor 
Electronic Counter-CounterMeasures 
Enhanced Control and Display Unit 
Emitter Coupled Logic 

Electronic CounterMeasures 
Enhanced Communications, Navigation 
and Identification 

Electronic Co-Pilot 

Electronic Combat and Reconnaissance 
Electronic Control Unit 
Environmental Control Unit 

Exercise Control Unit 

Extended Data Acquisition Unit 

Error Detection and Correction 
Engine Data Multiplexer 

Expanded Data Transfer System 
Electronic Display Unit 

Engine Diagnostic Unit 

Electronic Engine Controls 
Electrically Erasable Programmable 
Read-Only Memory 

European Fighter Aircraft 

Electrical Flight Control Unit 
Electronic Flight Control System 
Expansible Flight Data Acquisition and 
Recording System 

Electronic Flight Instrumentation 
System 

Enhanced Flight Management 
Computer System 

Exhaust Gas Temperature 

Extra High Frequency 

Electronic Horizontal Situation Indicator 
Electronic Industries Association (US) 
Engine Indication and Crew Alerting 
System 

Electronic Instrument System 
Electronic Interface Unit 

Engine Interface Unit 
ElectroLuminescent 

ELevator and Aileron Computer 
Electronic Location Finder 

ELectronic INTelligence 

Electrical Load Management System 
Electronic Library System 

Emmitter Location System 
Emergency Locator Transmitter 
ElectroMagnetic Compatibility 
Engine Model Derivative 
ElectroMagnetic Interference 

Engine Monitor Multiplexer Unit 
ElectroMagnetic Pulse 

Engine Monitoring System Computer 
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ESS 

ESU 

ETE 
ETMP 
ETPU 
EUROCAE 


EW 


FAA 
FAADC2I 


FAC 


FACS 
FACTS 
FADEC 
FAFC 
FAM 
FAMIS 


FAP 
FBL 
FBS 
FBW 
FCC 
FCDC 
FCMC 
FC/NP 
FCPC 
FCSC 
FDAMS 


FDAU 
FDEP 
FDIU 
FDM 
FDMU 
FDR/FA 
FDS 
FDT 
FDU 
FET 
FEWSG 
FFSP 
FFT 
FGCP 
FINAS 
FIRAMS 


FLASH 


FSA/CAS 


FSAS 
FSC 
FSD 
FSK 
FSRS 
ft 

FT 


Enhanced Moving Target Indicator 
Engine Monitoring Unit 

Electronic Multiplexing 
Electro-Optic 

Electronic Order of Battle 
Electro-Optical CounterMeasures 
Electro-Optic Sensor System 
Electro-Optical Viewing System 
Engine Performance Indicator 
Engine Pressure Ratio 

Erasable Programmable Read-Only 
Memory 

Expandable Reliable Acoustic Path 
Sonobuoy 

Erasable Read-Only Memory 
Effective Radiated Power 
Enhanced Radar Warning Equipment 
Embedded and Special Application 
Engine Supervisory Control 
Electrostatically Suspended Gyro 
Electronic Support Measures 
Expandable System Programmer 
Expendable Signal Processor 
Exercise Support System 
Electronic Storage Unit 

Estimated Time En route 
Enhanced Terrain Masked Penetration 
Engine Transient Pressure Unit 
European Organisation for Civil 
Aviation Electronics 

Electronic Warfare 


Federal Aviation Administration (US) 
Forward Area Air Defence Command, 
Control and Intelligence 

Flight Augmentation Computer * 
Forward Air Controller 

Fully Automatic Compensation System 
FLIR Augmented Cobra TOW Sight 
Full Authority Digital Engine Control 
Full Authority Fuel Control 

Final Approach Mode 

Full Aircraft Management/Inertial 
System 

Final APproach 

Fly-By-Light 

Fly-By-Speech 

Fly-By-Wire 

Flight Control Computer 

Flight Control Data Concentrator 
Fire-Control and Monitoring Computer 
Fire-Control/Navigation Panel 

Flight Control Primary Computer 
Flight Control Secondary Computer 
Flight Data Acquisition Management 
System 

Flight Data Acquisition Unit 

Flight Data Entry Panel 

Flight Data Interface Unit 

Frequency Division Multiplex 

Flight Data Management Unit 

Flight Data Recorder/Fault Analyser 
Flight Director System 

Flight-Deck Terminals 

Flight Data Unit 

Field Effect Transistor 

Fleet Electronic Warfare Support Group 
Full Function Signal Processor 

Fast Fourier Transform 

Flight Guidance Control Panel 

Ferranti Inertial Nav/Attack System 
Flight Incident Recorder and Aircraft 
Monitoring System 

Flight Incident Recorder Memory Unit 
Foot-Lambert 

Four mode LAser Gyro Software 
Hardware Implemented Partitioning 
Folding Light Acoustic Systems for 
Helicopters 

Forward-Looking Infra-Red 

Floating Point Operations Per Second 
Frequency Modulation 

Flight Mode Annunciator 

Flight Management Computer 
Fatigue Monitoring and Computing 
System 

Frequency Modulated Continuous Wave 
Flight Management and Guidance 
Computer 

Frequency Modulated Interrupted 
Continuous Wave 

Flight Management System 

Fuel Pump Monitoring Unit 

Fuel Quantity Indication System 
Fixed Reception Pattern Antenna 
Fighter/Reconnaissance/Strike 

Fuel Savings Advisory and Cockpit 
Avionics System 

Fuel Saving Advisory System 

Fuel Savings Computer 

Full-Scale Deflection 

Frequency Shift Keying 

Frequency Selective Receiver System 
feet 

Fault Tolerant 


HIBRAD 


HIDEC 
HIPAS 
HIRNS 
HIRS 

HIT 
HITMORE 


HLD 
HLWE 
HMC 
HMD 
HMFU 
HMU 


Fast Time Constant 
Fixed Target Imagery 
Fan Turbine Inlet Temperature 


Giga = 1 000 000 000 

Gallium Arsenide 

Ground Collision Avoidance 

Ground Collision Avoidance System 
Ground Clutter Reduction 

Graphics Differential Engine 

Generic Expendable 

Ground Earth Station 

General Interface Terminals 

Gated Laser Illuminator for Night 
Television 

Ground Mapping Radar 

Greenwich Mean Time 

Ground Moving Target Indication 
General Navigation Computer 
General-Purpose Control Display Unit 
Global Positioning/Inertial Reference 
System 

Global Positioning Inertial Reference 
Unit 

Global Positioning System 

Global Positioning System Sensor Unit 
Ground Proximity Warning System 
Ground Readout Equipment 
GroundSpeed 

GroundSpeed and Drift Indicator 
Ground Support Equipment 

Gas Turbine Research Establishment 
(UK) 


Hour(s) 

Helmet Airborne Display And Sight 
Helicopter Air Data System 

High Accuracy Inertial Navigation 
System 

Helicopter Acoustic Processing System 
High-speed Anti-Radiation Missile 
High Bit Rate 

Head-Down Display 

Head-Down Display Recorder 

Harsh Environment Recorder 
Helicopter Equipment for Radar And 
Laser Detection 

HUD Electronics Unit 

High Frequency 

Helicopter Flight Advisory Computer 
Holographic Guidance System 
Hand-Held Thermal Imager 
Holographic Head-Up Display 
Helicopter Identification By Infra-Red 
Detection 

Helicopter Identification By RAdar 
Detection 

Highly Integrated Digital Engine Control 
High Performance Active Sonar 
Helicopter Infra-Red Navigation System 
Helicopter Infra-Red System 

Hughes Improved Terminal 

Helicopter Installed Television MOnitor 
REcorder 

Head Level Display 

Helicopter Laser Warning Equipment 
Hydraulic Monitoring Computer 
Helmet-Mounted Display 
HydroMechanical Fuel Unit 
HydroMechanical Unit 

Helicopter Night Vision System 
Hands On Collective And Stick 
HOstile Fire INdicator 

Helmet Optical Position Sensor 
Hands On Throttle And Stick 

High Pressure 

High Power Amplifier 

High Power Amplifier Group 

Headset Recaptacle Panel 

High-Speed DataBus 

Horizontal Situation Indicator 
High-Speed Integrated Circuit 
Helicopter Self-Screening Launcher 
Hover Trim Control 

Helicopter Tactical Navigation System 
High Technology Test Bed 

Head-Up Display 

Head-Up Display Computer 

Head-Up Display and Weapon Aiming 
Computer 

Health and Usage Monitoring Computer 
Health and Usage Monitoring System 
High Voltage Power Supply Unit 
Hertz 


Integrated Avionics Computer 
Improved Airborne High Frequency 
Radio 

Initial Approach Mode 

Integrated Armament Management 
System 

Indicated Air Speed 

Interconnecting Box 

Integrated Controls and Avionics for 
Air Superiority 


IFM/SHR 
IFMU 
IFOG 

IFR 
IGAC 
IHADSS 


IHU 
IHUMS 


IDS 


NS 
ILS 
IMC 
IMSS 
IMU 


in 
INACP 


INEWS 
INS 
1/0 
10Cc 
1/P 

IP 
IPADS 


IPCS 
IPT 
IPU 
IR 
IRCM 
IRFIS 


IRIS 


IRLS 
IRMS 
IRP 
IRS 
IRST 
IRU 
IRV 
IRVAT 
ISA 
ISAR 
ISC 
ISDS 
ISIS 


ISLS 
ISO 


ISU 
ITAR 


1-TOW 


IVSI 


JIAWG 
Joint STARS 
JPATS 


JPO 
JTIDS 


Integrated Communications Control 
Panel 

Integrated Control and Display Unit 
Improved Combat Efficiency 
Integrated CounterMeasures System 
Integrated Communications, 
Navigation and Identification Avionics 
Integrated Communication Navigation 
and Identification Sets 
InterCommunications System 

Internal Countermeasures Set 
Integrated Conventional Stores 
Management 

Interface Converter Unit 

Interstation Control Unit 

Interrupted Continuous Wave 
Integrated Digital Audio Control System 
Integrated Defense Avionics Program 
Integrated Design Automation System 
Infra-red Detection Set 

InterDiction Strike 

Institute of Electrical and Electronic 
Engineers (US) 

Interface Electronics Unit 
Intermediate Frequency 

Identification Friend or Foe 
Identification Friend or Foe Control Panel 
Instantaneous Frequency Measurement 
IFM SuperHeterodyne Receiver 
Integrated Flight Management Unit 
Interferometric Fibre-Optic Gyro 
Instrument Flight Rules 

Israeli General Avionics Computer 
Integrated Helmet And Display 
Sighting System 

Integrated Helmet Unit 

Integrated Health and Usage 
Monitoring System 

Integrated Instrumentation Display 
System 

Imaging Infra-red System 

Instrument Landing System 
Instrument Meteorological Conditions 
Integrated MultiSensor System 
Inertial Measurement Unit 

inch(es) 

Integrated Navigation Aids Control 
Panel 

INtegrated Electronic Warfare System 
Inertial Navigation System 
Input/Output 

Initial Operational Capability 
Identification Position 

Intermediate Pressure 

Improved Processing And Display 
System 

Intelligent Power Control System 
Intelligent Power Terminal 

Interface Processor Unit 

Infra-Red 

Infra-Red CounterMeasures 

Inertial Referenced Flight Inspection 
System 

Infra-Red Imaging Subsystem 
Integrated Radar Imaging System 
Infra-Red LineScanner 

Integrated Radio Management System 
Interphone Recaptacle Panel 

Inertial Reference System 

Infra-Red Search and Track 

Inertial Reference Unit 

Infra-Red Vision 

Infra-Red Video Automatic Tracking 
Instruction Set Architecture 

Inverse Synthetic Aperture Radar 
Intercommunications Set Control 
IRCM Self-Defence System 

Integrated Srike and Interception 
System 

Interrogation Side-Lobe Suppression 
International Standardisation 
Organisation 

Intercommunications Set control Unit 
Integrated Terrain Access and 
Retrieval System 

Improved Tube-launched Optically 
tracked Wire-guided (missile) 
Instantaneous Vertical Speed Indicator 


Joint Integrated Avionics Working 
Group (US) 

Joint Surveillance and Target Attack 
Radar System (also JSTARS) 

Joint Primary Aircraft Training System 
Joint Program Office (US) 

Joint Tactical Information Distribution 
System 


Kelvin 

1000 

Kollsman Auto-schedule Pressurisation 
System 

kilobyte 

kilobit 
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LANE 
LANTIRN 


LASS 
LASTE 


LCD 

LCF 

LCINS 
LCLU 
LCOSS 
LCWDS 
LDT/SCAM 


LDU 
LECOS 
LED 
LESM 


LF 
LGCIU 


GLOSSARY 


KeyBoard Unit 

Thousand Instructions Per Second 
Thousand Operations Per Second 
Nautical miles per hour (knot) 


GPS carrier frequency (1227.6 —MHz) 
GPS carrier frequency (1575.42 —MHz) 
Low Altitude AutoPilot 

LITEF Analytical Air data 
System/Helicopters 

Laser Augmented Airborne TOW 
Light Alrcraft Reconnaissance System 
Light Airborne MultiPurpose System 
Low Altitude Night Attack 

Low Altitude Navigation Equipment 
Low Altitude Navigation and Targeting 
Infra-Red for Night 

Low Altitude Surveillance System 
Low Altitude Safety and Target 
Enhancement 

Liquid Crystal Display 

Low Cycle Fatigue 

Low-Cost Inertial Navigation System 
Landing Control Logic Unit 

Lead Computing Optical Sight System 
Low-Cost Weapon Delivery System 
Laser Detector and Tracker/Strike 
CAMera 

Launcher Decoder Unit 

LIght Electronic Control System 

Light Emitting Diode 

Lightweight Electronic Support 
Measures 

Low Frequency 

Landing Gear Computer and Interface 
Unit 

Light Helicopter 

LITEF Helicopter Navigation 

LITEF Helicopter Reference 

Low Intensity Conflict Aircraft System 
Light Detection And Ranging 

Laser Inertial Navigation System 
Low-Light Level Television 

Low-Light Television 

Local Oscillator 

Laser Obstacle Cable Unmasking 
System 

Low frequency Omnidirectional 
acoustic Frequency Analysis and 
Recording 

Long-Range Aid to Navigation 
LOng-Range Oblique Photography 
Line-Of-Sight 

Line-Of-Sight Indicator 

Linear Predictive Coding 

Low Pressure Compressor Bleed 
Actuator 

Low Probability of Interception 

Link Quality Analysis 

Landing Rollout Control Unit 
Line-Replaceable Module 

Laser Ranger and Marked Target Seeker 
Line-Replaceable Unit 

Lower SideBand 

Large Scale Integration 

Laser Spot Tracker 

Laser Target Designator/Ranger 

Loop Transfer Recovery 

Linear Variable Differential Transformer 
Laser Warning Analyser 

Laser Warning Receiver 


Metre 

1 000 O00 or mega 

Multiple Acceleration Control System 
Magnetic Anomaly Detector 
Maintenance Analysis, Detection And 
Recording 

MAlfunction Detection, Analysis and 
Recording 

Micro Air Data Computer 

Miniature Air Data Computer 
Microwave Aircraft Digital Guidance 
Equipment 

Miniature Airborne GPS Receiver 
Microflex Attitude and Heading 
Reference Unit 

Modular Architecture for Real-time 
Applications 

Miniature Analogue Recording 
Electronics 

Modular Airborne Recording System 
Military Aircraft Satcoms TERminal 
Missile Approach Warner 

Mission Adaptive Wing 

Missile Approach Warning System 
Millibar 

Megabit 

Mission Computer 

Main Communications Control Panel 
Multifunction Control and Display Unit 
Modular Control! Equipment 

Million Complex Operations Per Second 
Metal oxide semi-conductor Controlled 
Thyristor 


GLOSSARY 


MCU 


MCW 
MDF 
MDG 
MD(G)T 
MDP 


MDRI 
MDTS 
MEC 
MEECN 


MERLIN 


MESA 
MFCD 
MFD(S) 
MFHD 
MFMS 
MIAMI 


MICNS 


Micro-AIDS 
MIDA 


MIDS 


MILSTAR 
MIL-STD 
MIMU 
min 

Mips 
MIRTS 
MLPRF 
MLS 
MLU 


MLV 
mm 
MMC 
MMIC 
MMLSA 


MMMS 
Mmo 
MMP 
MMRS 
MMS 
MMSS/R 
MMWR 
MOA 
MODAS 
MODIR 
MONOHUD 
Mops 
MOPS 


MOS 
MOSFET 


MOSP 


MRAALS 


mrad 
MRT 


MRTI 
MRTU 
MRU 

ms 

MSA 
MSCADC 


MSD 
MSIP 


MSR 
MSIS 


MSU 


MTAS 
MTBF 
MTBR 
MTBUR 


MTI 
MTIS 
MTL 
MTTR 
MTU 
Mux 
MVP 


Management Control Unit 

Master Control Unit 

Missile Control Unit 

Modular Concept Unit 

Modulated Continuous Wave 
Mission Data File 

Map Display Generator 

Mission Data (Ground) Terminal 
Maintenance Data Panel 

Modular Display Processor 
Multipurpose Display Repeater Indicator 
Mission Data Transfer System 
Modular Electronics Concept 
Minimum Essential Emergency 
Communications Network 

Modular Ejection-Rated Low-profile 
Imaging for Night 

Minimum Emergency Safe Altitude 
MultiFunction Colour Display 
MultiFunction Display (System) 
MultiFunction Head-down Display 
Military Flight Management System 
Microwave Ice Accretion Measurement 
Instrument 

Modular Integrated Communications 
and Navigation System 
Micro-Aircraft Integrated Data System 
Message Interchange Distributed 
Application 

Multifunction Information Distribution 
System 

MiLitary Strategic and TActical Relay 
Military Standard 

Mutisensor Inertial Measurement Unit 
Minute(s) 

Million instructions per second 
Modular Infra-Red Transmitting System 
Modular Low Power Radio Frequency 
Microwave Landing System 

Mid-Life Update 

Monitor and Logic Unit 

Memory Loader and Verifier 
millimetre(s) 

Mission Management Computer 
Monolithic Microwave Integrated Circuit 
Military Microwave Landing System 
Avionics 

MultiMission Management System 
Maximum operating Mach number 
Maintenance Monitoring Panel 
MultiMission Radar System 
Mast-Mounted Sight 

Mobile Mass Storage System Model R 
MilliMetric Wave Radar 

Minimum Operating Altitude 
MOdular Data Acquisition System 
MODulated Infra-Red jammer 
MONOcular Head-Up Display 
Millions of operations per second 
Minimum Operating Performance 
Standard 

Metal Oxide Silicon 

Metal Oxide Silicon Field Effect 
Transistor 

Multimission Optronic Stabilised 
Payload 

Maritime Patrol Aircraft 
MultiPurpose Colour Display 
MultiPurpose Processor Unit 

Mobile Quick-Look Facility 

Maritime Reconnaissance 

Marine Remote Area Approach 
Landing System 

milliradian 

Miniature Receive Terminal 

MultiRole Turret 

MultiRole Thermal Imager 

Multiple Remote Terminal Unit 
Maintenance Recorder Unit 
Millisecond 

Minimum Safe Altitude 

Miniature Standard Central Air Data 
Computer 

Map Storage Display 

Multinational Staged Improvement 
Programme 

Marconi Secure Radio 

Modular Survivable Radar 
Multisensor Stabilised Integrated 
System 

Maintenance Station Unit 

Mass Storage Unit 

Mode Selector Unit 

Millimetric Target Acquisition System 
Mean Time Between Failures 

Mean Time Between Repairs 

Mean Time Between Unscheduled 
Repairs 

Moving Target Indicator 

Modular Thermal Imaging Sight 
Magnetic Tape Loader 

Mean Time To Repair 

Magnetic Tape Unit 

Multiplexer 

Military VME Processor 


NASA 


nav/com 
NavHARS 


NavWASS 


NBC 
NCS 
NCU 
ND 
NDB 
Nd:Yag 
NEACP 


Ng 
Ni/Cd 
NIS 
NITE-OP 
nm 
NMOS 
NMU 
NOCUS 
NOE 
NOR 


NOVRAM 
NPR 
NPRM 
NOIS 
NRT 


OSU 
OTCIXS 


OTH(T) 
OTPI 
OWL/D 


P 
PA 
PAC 


PACA/IAGSS 


PAL 
PAM 
PAR 
PAS 
PBDI 
PBIL 
PC 


PCB 

PCM 

PCU 

PDES 
PDNES 

PDU 
PENETRATE 


PEO 
PEP 


PIRATE 


PISA 
PITS 


National Aeronautics and Space 
Administration (US) 

navigation and communication 
Navigation, Heading and Attitude 
Reference System 

Navigation and Weapon Aiming 
SubSystem 

Nuclear, Biological and Chemical 
Network Control Station 

Navigation Computer Unit 

Navigation Display 

Non-Directional Beacon 

Neodymium/ Yttrium Aluminium Gosnet 
National Emergency Airborne 
Command Post 

Gas Generator RPM 

Nickel/Cadmium 

NATO Identification System 

Night Imaging Through Electro-Optics 
Nautical mile 

Negative Metal Oxide Semi-conductor 
Navigation Management Unit 

NOrth Continental US 

Nap Of the Earth 

Logic circuit usable as either AND or 
OR 

NOn-Volatile Random Access Memory 
No Power Recovery 

Notice of Proposed Rule Making 
Navigation Quality Inertial Sensor 
Near Real-Time 

Nanoseconds 

National Security Agency (US) 
Navigation Switching Interface Unit 
Night Surveillance Payload 

National Severe Storms Laboratory (US) 
Naval Tactical Data System 

Night Targeting System 

Night Vision 

Non-Volatile 

Night Vision Goggles 

Non-Volatile Memory 

Navigation and Weapon Delivery 
System 


Omnidirectional Air Data System 
Offensive Avionics System 
Obstacle Avoidance SYStem 
Outside Air Temperature 
Omni-Bearing Indicator 
Operational Data INterface 
Optical Disk System 

Operational Flight Programme 
Optical Head Unit 

Oxygen Mask-Mounted Sight 
Offensive Radar System 
Operational Support Aircraft 
Omega/VLF Sensor Unit 

Officer in Tactical Command 
Information eXchange Subsystem 
Over The Horizon (Target) 

On Top Position Indicator 
Optical Warning, Location and 
Detection 


Precision 

Pilot's Associate 

Precision Attitude Control 

Public Address set Control 
Precision Attitude Control 
Augmentation/Improved Air-to-Ground 
Sight System 

Phase Alternation Line 

Pulse Amplitude Modulation 
Power Analyser and Recorder 
Performance Advisory System 
Position, Bearing and Distance Indicator 
Projected Bomb Import Line 
Personal Computer 

Printed Circuit 

Pulse Compression 

Printed Circuit Board 

Pulse Code Modulation 

Pilot’s Control Unit 

Pulse Doppler Elevation Scan 
Pulse Doppler Non-Elevation Scan 
Pilot's Display Unit 

Pass no Enhanced Navigation with 
Terrain Referenced Avionics 
Program Executive Officer 

Peak Envelope Power 

Peak Effective Radiated Power 
Primary Flight Control System 
Primary Flight Display 

Portable Flight Inspection System 
Process (or Program) Instruction 
Pod Integrated Localisation, 
Observation, Transmission 
Positive-Intrinsic-Negative 
(semi-conductor) 

Passive Infra-Red Airborne Track 
Equipment 

Pilot's Infra-red Sighting Ability 
Passive Identification and Targeting 
System 
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PIU 


PLL 
PLRS 
PLS 
PLSS 
PLU 
PMA 
PMF 
PODS 
POET 


PPI 
PPM 
pps 
PPS 
PRF 
PRI 
PROM 
PRU 
PSC 
PSCS 
PSI 
PSK 
PSP 
PSU 


PTC 
PTMU 


PTP 
PVD 
PVS 


OAR 
QEC 

OPSK 

RA 

RADC 

RAE 

RAM 
RAMS 
RAMU 
RAN/RAWS 
RAPPORT 
RCU 


RDAS 
RDI 


s 
SAAHS 
SAARU 
SACT 


SADANG 


Processor Interface Unit 

Pylon Interface Unit 
Phase-Locked Loop 

Precision Location Reporting System 
Personnel Location System 
Precision Location Strike System 
Program Load Unit 

Projected Map Assembly 
Processeur Militaire Franxais 
POrtable Data Store 

Primed Oscillator Expendable 
Transponder 

Plan Position Indicator 
Pre-Processor Module 

pulse per second 

Photovoltaic Power System 
Pulse Recurrence Frequency 
Pulse Repetition Interval 
Programmable Read-Only Memory 
Performance Reference Unit 
Performance Seeking Control 
Photographic Sensor Control System 
Pounds per Square Inch 

Phase Shift Keying 
Programmable Signal Processor 
Power Supply Unit 

Power Switching Unit 

Pack Temperature Controller 
Pressure and Temperature 
Measurement Unit 
Programmable Touch Panel 
Para-Visual Director 

Pilot’s Vision System 


Quick Access Recorder 
Quadrantal Error Correction 
Quadrature Phase Shift Keying 


Relay Assembly 

Resolution Advisory 

Rome Air Development Center (US) 
Royal Aerospace Establishment (UK) 
Random Access Memory 

Racal Avionics Management System 
Removable Auxiliary Memory Unit 
Royal Australian Navy Role Adaptable 
Weapons System 

Rapid Alert Programmed Power 
management Of Radar Targets 
Rudder Control Unit 

Reconnaissance Data Annotation Set 
Radar Doppler 4 Impulsions 

Radar Doppler Multifunction 

Remote Display Unit 

Rain Echo Attenuation Compensation 
Technology 

Remote Electronics Unit 

Responsive Electronic Warfare Training 
System 

Radio Frequency 

Royal Fleet Auxiliary 

Radio Frequency Interference 
Request For Proposals 

RangeFinder Target Designator Laser 
Radio Frequency Unit 

Red, Green, Blue 

Recovery Guidance System 
Recording Head Assembly 
Replacement Inertial Measurement 
System 

Reconnaissance Interface System 
Reduced Instruction Set Computer 
Ring Laser Gyro 

Remote Magnetic Indicator 

Remote Map Reader 
Reconnaissance Management System 
Root Mean Square 

Area Navigation 

Range only 

Ruggedised Optical Data System 
Read-Only Memory 

Remote Map Generator 

Receiver Processor Group 
Revolutions Per Minute 

Receiver Processor Unit 

Remotely Piloted Vehicle 

Remote Readout Unit 

Remote Switching Controls 
Receiver/Transmitter 
Receiver-Transmitter-Antenna 

Radio Technical Commission for 
Aeronautics (US) 

Rotating Variable Differential 
Transformer 

Radar Warning Receiver 


Second(s) 

Stability Augmentation and Attitude 
Hold System 

Secondary Attitude and Air data 
Reference Unit 

Signal Acquisition Conditioning 
Terminal 

Systéme Acoustique d’ Atlantique 
Nouvelle Génération 


SAFCS 
SAFFIRE 
SAHRS 
SAIRS 


SAM 
SAMSON 


S/N 
SAR 
SARSAT 


SASS 
SAT 


SATURN 


SAU 


SINCGARS 


SIT 
SITREP 


SPN/GEANS 


SPO 
SRFCS 
SPRITE 
SPS 
SPU 


Standard Automatic Flight Control 
System 

Synthetic Aperture Fully Focused 
Imaging Radar Equipment 

Standard Attitude and Heading 
Reference System 

Standardised Advanced Infra-Red 
Sensor 

Surface-to-Air Missiles 

Special Avionics Mission Strap-ON 
(pod) 

Stress against number of alternating 
load cycles to failure 

Signal Acquisition Remote 
Synthetic Aperture Radar 

Search And Rescue Satellite Aided 
Tracking 

Small Aerostat Surveillance System 
Situational Awareness Technology 
Static Air Temperature 

Second generation of Anti-jam Tactical 
UHF Radios for NATO 

Safety and Arming Unit 

Signal Acquisition Unit 

Surface Acoustic Wave 

Silent Attack Warning System 
Single Card 

Standard Central Air Data Computer 
Sistemi de Control de Armamento 
Speed Command of Attitude and Thrust 
Signal Command Decoder 

Sensor Control-Data Display Set 
Serial Communication Interface 
Self-Contained Navigation System 
Sidewinder Control System 

Single Channel Transponder 
Station Control Unit 

Stores Control Unit 

Supplemental Control Unit 

Signal Data Converter 

Smoke Detection Control Unit 
Signal Data Processor 

Satellite Data System 

Satellite Data Unit 

Systems Engineering Avionics FACility 
Spoiler and Elevator Computer 
Spoilers Electronic Control Unit 
SELective CALling 

Standard Electronic Module 

Special Electronic Mission Aircraft 
Standard Electronic Memory Cartridge 
Spherical Error Probability 

Sight Electronics Unit 

Standard Flight Data Recorder 
Signal Generator Unit 

Standard Hardware Acquisition and 
Reliability Programme 

Strapdown Heading and Attitude 
Reference System 

Super High Frequency 
SuperHeterodyne Receiver 

Smart Head-Up Display 

Standard Instrument Departure 
SlGnals INTelligence 

Simultaneous Operation (of collocated 
RF sets) 

SINgle Channel Ground/Air Radio 
System 

Silicon Intensified Target 

SlTuation REPort 

Sidewinder Interface Unit 

Station Keeping Equipment 
Stand-off Land Attack Missile 
Side-Looking Airborne Modulated 
Multimission Radar 

Side-Looking Airborne Radar 
Side-Locking Infra-Red 

Stabilised Long-range Observation 
System 

Strapdown Magnetic Detector Unit 
Stores Management Processor 
Stores Management System 
Surface Mount Technology 

SOuth Continental US 

Stand-Off Jamming 

Stand-Off Target Acquisition System 
SPAce SYNchro 

Systeme Pour |’Elevation de 
I'Endommagement Structural 

Small Platform Electronic Warfare 
(system) 

Short Pulse Insertion 

Spin Preventation and Incidence 
Limiting System 

Standard Precision 
Navigator/Gimballed Electrically 
Aircraft Navigation System 
System Program Office (US) 
Self-Repairing Flight Control System 
Signal PRocessing In The Element 
Standard Positioning Service 
Signal Processing Unit 


SRA 
SRAM 
SRFLS 
SRPC 
SRS 


SRU 
SSB 
SSCVR 
SSICA 


SSID 
SSR 
SSTI 
SSU 
STANAG 
STAR 
START 
STARS 


STC 


STEVI 


STIRS 
STIS 
STORMS 
STP 
STRAP 


STS 
SUAWACS 


SUM 
SWIP 


TA 

TA 
TACAMO 
TACAN 
TACCO 
TACDS 


TACNAVMOD 
TADIXS 


TADS/PNVS 
TAIMS 


TANS 
TAOM 
TAS 
TAT 
TBCP 
TCA 
TCAS 


TCCP 
TCS 
TDM 
TDMA 
TDMS 
TDS 
TDU 
TED 
TEMS 
TEORS 


TEREC 


TERPROM 
TEWS 


TRAM 
TRAAMS 


TRF 


Shop Repair Assembly 

Static Random Access Memory 
Self-Repairing Flight Control System 
Strain Range Pair Counter 
Sonobuoy Reference System 
Survival Radio Set 
Shop-Replaceable Unit 

Single SideBand 

Solid-State Cockpit Voice Recorder 
Stick Sensor and Interface Control 
Assembly 

Solid-State Ice Detector 

Secondary Surveillance Radar 
Stabilised Steerable Thermal Imaging 
Sensor Surveying Unit 

STAndard NATO AGreement 
Standard Terminal Arrival Route 
Solid-state Angular Rate Transducer 
Small Tethered Aerostat Relocatable 
System 

Sensitivity Time Control 
Supplemental Type Certificate (US) 
Swept Time Constant 

Sperry Turbine Engine Vibration 
Indicator 

STrapdown Inertial Reference System 
Stabilised Thermal Imaging System 
STOres Management System 

Status Test Panel 

Straight Through Repeater Antenna 
Performance 

Support and Test Station 

Soviet Union Airborne Warning And 
Control System 

Structural Usage Monitor 

Systems Weapons Improvement 
Programme 


Total Terrain Avionics 

Traffic Advisory 

TAke Charge And Move Out 
TACtical Aid to Navigation 
TACtical CO-ordinator 

Threat Adaptive Countermeasures 
Dispensing System 

TACtical NAVigation MODification 
Tactical Data Information eXchange 
Subsystem 

Target Acquisition and Designator 
Set/Pilot Night Vision Sensor 
Three Axis Inertial Measurement 
System 

Tactical Air Navigation System 
Tactical Air Operations Module 
True AirSpeed 

Total Air Temperature 

TeleBrief Control Panel 

Terminal Control Area 

Traffic alert and Collision Avoidance 
System 

Take Command Control Panel 
Television Camera Set 

Time Division Multiplex 

Time Division Multiple Access 
Tactical Data Management System 
Tactical Data System 

Test Display Unit 

Transferred Electron Device 
Turbine Engine Monitoring System 
Tactical Electro-Optical 
Reconnaissance System 

Tactical Electronic REConnaissance 
TERrain PROfile Matching 

Tactical Electronic Warning System 
Terrain-Following 
Terrain-Following, Terrain Avoidance, 
Threat Avoidance 

Thin Film ElectroLuminescent 

Thin Film Platinum Resistant 
Thermometer 

Terrain-Following Radar 

Thin Film Transistor 

Thermal Imaging Airborne Laser 
Designator 

Thermal Imaging Common Modules 
Thermal Imaging Navigation Set 
Technical Improvement Programme 
Target Identification System 
Electro-Optical 

Time Insertion Unit 

Tactical Jamming System 
Transverse Magnetic 

Tornado Nose Radar 

Tactical Optical Disk System 

Take Off Performance Monitoring 
System 

Tube-launched Optically tracked 
Wire-guided (missile) 

Target Recognition Attack Multisensor 
Time Reference Angle of Arrival 
Measurement System 

Tuned Radio Frequency 
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VLA 
VLAD 
VLC 
VLF 
VLLR 
VLSI 
Vmo 
VMU 


Vocoder 
VOGAD 
VOR 
VOR/Loc 
VORTac 
vos 
Vox 

Vr 

Vref 
VRU 

Vs 

VSD 
VSI 
V/STOL 
VSVA 
VSW 
VTA 
VTAS 
VTM 


ZTC 


GLOSSARY 


Terrain Referenced Navigation 
Time Reference Scanning Beam 
Transmitter/Receiver Unit 

Thrust Specific Fuel Consumption 
Technical Service Order (US) 
Tape Transport Cartridge 
Transistor/Transistor Logic 

Time To Station 

Tanker Transport Training System 
Triplex Transducer Unit 

Tactical Weapons Management System 
Track-While-Scan 

Travelling Wave Tube 

Television 


Unmanned Aerial Vehicle 
Utilities Control System 
Up-Front Control Panel 
Universal Flight Data Recorder 
Ultra High Frequency 
Universal Locator Airborne Integrated 
Data System 

Ultra Reliable Radar 

Upper SideBand 

UHF Satellite Tracking System 
Universal Transverse Mercator 
UltraViolet 


Volt 

VHSIC Avionics Modular Processor 
Video Augmented Tracking System 
Voice Alarm Warning System 
Volatile Bulk Memory 

Video Cassette Recorder 

Video Camera System 

Versatile Drone Autopilot 

Visual Display Unit 

Visual Flight Rules 

Vertical Gyro 

Visual Graphics Generator 
Velocity/Height (ratio) 

Very High Frequency 

Very High-Speed Integrated Circuit 
Virtical Image Display 

Vibration Indicator Engine Warning 
System 

Relative velocity of flow on the 
underside of an aerofoil 

Vertical Line-Array 

Vertical Line Array DIFAR 

Very Low Clearance 

Very Low Frequency 

Very Light Laser Rangefinder 

Very Large Scale Integration 
Maximum permitted operating speed 
Velocity Measuring Unit 

Voice Message Unit 

Voice encoder/decoder 

Voice Operated Gain Adjustment Device 
VHF Omnidirectional Range 

VHF Omnidirectional Range/Locator 
VHF Omnidirectional Range/Tacan 
Voice Operated Switch 

Voice keying or activation 

Radial velocity 

Typical approach speed 

Vertical Reference Unit 

Stalling speed 

Video Symbology Display 

Vertical Speed Indicator 

Vertical and Short Take Off and Landing 
Variable Stator Vane Actuator 
Verification SoftWare 

Voice Terrain Advisory 

Visual Target Acquisition System 
Voltage Tunable Magnetron 
Volumetric Top Off 

Vertical Take Off and Landing 
Video Tape Recorder 


Watt 

Weasel Attack Signal Processor 
Weight and Balance Computer 
Weight and Balance System 
Wireless Communication and Control 
System 

Weapons Control and Management 
System 

Weapon Data Input Panel 

Weapon Delivery and Navigation 
System 

Wide Field-Of-View 

Weapon Interface Unit 

Weapons and Navigation Computer 
Weapon-Replaceable Assembly 
Weapons System Improvement 
Programme 

WindShear Warning 

Windshield Temperature Controller 


Yttrium Indium Garnet 


Zone Temperature Controller 
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Anti-submarine warfare 3 
Radar 23 
Electro-optics 107 
Electronic warfare 161 


The US Army intends to upgrade 227 AH-64 Apache helicopters to the AH-64D standard and this will include incorporation of the Longbow radar. 
Production deliveries of the AH-64D are due to begin in 1997 
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Marine Surveillance System 

The ASTA low level airborne marine surveillance sys- 
tem includes a 360° Litton Canada AN/APS-504V(5) 
search radar (see description under Litton Canada in 
the Radar section), a FLIR Systems 2000G infra-red 
detection system with recorder (see description under 
FLIR Systems in the Electro-optics section) and a com- 
prehensive avionics suite with DME, Omega/VLF and 
an optional inertial navigation system and a two-axis 
autopilot. These systems are integrated and operate 
together to detect, track and identify targets and geo- 
graphically locate them with date, time and latitude and 
longitude co-ordinates. The system, fitted to a suitable 
platform, provides a surveillance package that can 
carry out detection and identification, often without the 
crew of the target being aware of being under 
surveillance. 

The Litton AN/APS-504(V)5 features digital display 
subsystems, a track-while-scan mode capable of track- 
ing up to 20 targets simultaneously, coherent pulse 
compression, frequency agility and video tape record- 
ing. Detection of a 2 m? target in Sea State 3 conditions 
at ranges up to 35 nm is claimed. 

Signals provided to the FLIR Systems 2000G by the 
radar and the long-range navigation system give it the 
capability to identify marine targets on a 24 hour basis 
and record these targets on video. 


Status 

The ASTA marine surveillance system was developed 
for the Searchmaster N22S Series 2. This aircraft is in 
service with the US Customs Service in its drug interdic- 
tion programme. 


AN/ASA-64 magnetic anomaly 


detector 

The AN/ASA-64 identifies and marks local distortions in 
the earth’s magnetic field induced by the presence of 
submarines. The operator is alerted by visual and aural 
alarms, thereby reducing the level of experience 
needed to operate the system. As the system does not 
require constant monitoring the operator can devote 
more time to other sensors. 

CAE has completed a product improvement pro- 
gramme in support of the AN/ASA-64 submarine anom- 
aly detector originally built for the US Navy Lockheed 
P-3C Orion maritime patrol aircraft. The improved ver- 
sion has increased processing power. A variant for heli- 
copters is proposed. 


Specifications 

Dimensions: (control unit) 102 x 146 x 90 mm 
(ID-1559 processor) 229 x 150 x 153 mm 
Weight: (control unit) 0.68 kg 

(ID-1559 processor) 3 kg 

Power supply: 115 V AC, 20 W 
Environmental specification: MIL-E-5400 


Status 
In production and in service. 


Contractor 
CAE Electronics Ltd. 


AN/ASA-65(V) compensator 


group adaptor 

CAE has devised this add-on device for the AN/ 
ASA-65(V) MAD compensator to automate the data 
gathering and thus reduce the time required for the 
compensation exercise. The compensator group adap- 
tor requires no modification to the original compen- 
sator. The compensator group adaptor comprises an 
indicator and a microcomputer which calculates the 
changes required in each of the nine terms to provide 
optimum compensation. The compensation update 
requires only six minutes flying, during which time low 
amplitude manoeuvres are conducted on four different 


Anti-submarine warfare 


AUSTRALIA 


Contractor 
AeroSpace Technologies of Australia Ltd. 


CANADA 


CAE AN/ASA-64 magnetic anomaly detector 


headings. The operator then has to adjust the compen- 
sation terms manually, as shown on the indicator. The 
compensator group adaptor also compensates for four 
terms after weapon drop. This takes two minutes and 
requires small random manoeuvres to be conducted on 
two or four headings. As well as automatic data acqui- 
sition, the device includes built-in test equipment, 
which reduces the time taken in preflight checks and 


troubleshooting. Aircraft 
improved considerably. 


availability is thereby 


Specifications 

Dimensions: (indicator) 95 x 146 x 127 mm 
(computer) 221 x 229 x 418 mm 

Weight: (indicator) 1.35 kg 

(computer) 10 kg 

Power supply: 115 V AC, 400 Hz, 65 W 

5 V AC or DC, 10 W for panel lighting 

28 V DC, 5 W for annunciator lamps 


Status 

In production and service. Operational with Royal Air 
Force British Aerospace Nimrod MR. Mk 2s and US 
Navy Lockheed P-3C Orions and S-3A Vikings. 


Contractor 
CAE Electronics Ltd. 


AN/ASA-65(V) nine-term 
compensator 

CAE developed this semi-automatic Magnetic Anomaly 
Detector (MAD) compensator to improve the effective- 


The CAE AN/ASA-65(V) compensator group adaptor 
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ness of MAD on aircraft with only manual compen- 
sation for aircraft interference with the earth’s magnetic 
field. Previously, fixed permalloy strips and copper coils 
were mounted in the MAD boom to create induced and 
eddy-current fields equal and opposite to those caused 
by the aircraft. These compensators had to be custom 
designed for each individual aircraft, took a long time to 
adjust on flight test and did not cater for the changes 
which take place during the aircraft’s life. CAE also says 
that new, more sensitive MAD equipment needs grea- 
ter precision than fixed compensators can provide. 

The AN/ASA-65(V) compensates for permanent 
interference after only five minutes flying, compared 
with about an hour needed for manual compensators. 
The system allows for manoeuvre interferences after 30 
to 45 minutes, improving MAD detection range, 
especially when frequent manoeuvres are performed 
and conditions are turbulent. This compares favourably 
with manual compensation procedures which tradition- 
ally took 90 minutes. 

The all solid-state AN/ASA-65(V) is compatible with 
all current MAD systems. Internal patch connectors are 
used to adjust the system for the aircraft concerned. 


Specifications 

Dimensions: (control indicator) 229 x 146 x 165 mm 
(electronic control amplifier) 197 x 149 x 346 mm 
(magnetometer assembly) 152 mm cube 

(coil assembly) 89 mm cube 

Total weight: 13.4 kg 

Power supply: 115 V AC, 100 W 

28 V DC or AC, 10 W for panel lamps 

Figure of merit: < 1 gamma 

Max compensation field: 50 gamma on each side of 
aircraft 

Reliability: >1800 h MTBF 


Status 

In production and service. The nine-term compensator 
is used by the Royal Air Force British Aerospace Nim- 
rod and the US Navy Lockheed P-3C Orion and S-3A 
Viking ASW aircraft. 


Contractor 
CAE Electronics Ltd. 


AN/ASQ-502 magnetic anomaly 


detector 

CAE claims that the AN/ASQ-502 is the most sensitive 
airborne MAD available. The quoted sensitivity is 0.01 
gamma, equivalent to a change in the earth’s magnetic 
field of one part in five million. 

CAE has abandoned the normal multiple-cell detec- 
tion method in favour of a single caesium cell mounted 
on gimbals to allow for dead zones and heading errors, 
which are normally taken care of by the use of multiple 
cells. The device also features a stable self-oscillator 
caesium sensor loop, and a low-noise frequency-to-volt- 
age converter which is claimed to have a virtually infin- 
ite dynamic range. 


Specifications 

Power supply: 115 V AC, 120 W 

5 V AC or DC, 10 W for panel lighting 
Sensitivity: 0.01 gamma (1 x 10°” Oersted) 
Detecting head figure of merit: (uncompensated) 1.5 
gamma 

(compensated) 0.3 gamma 

Larmor frequency of detector: 3.5 Hz/gamma 
Operating range: 0.2-0.75 Oersted 

Larmor output: (total field) 14 Hz/gamma 
Environmental specification: MIL-E-5400 
Reliability: 1500 h MTBF 


Status 

In production and service. The AN/ASQ-502 is in ser- 
vice on the CP-140 Auroras of the Canadian Armed 
Forces and CAE has received enquiries from several 
other countries, including Britain, where it has been 
evaluated by the Royal Air Force. 


Contractor 
CAE Electronics Ltd. 


AN/ASQ-504(V) Advanced 


Integrated MAD System 
The AN/ASQ-504(V) Advanced Integrated MAD 
System (AIMS) is an inboard system for helicopters, 
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fixed-wing aircraft and lighter-than-air platforms. This 
fully automatic system improves detection efficiency 
while reducing significantly the operator's workload. 
For helicopter installation, the detecting head is fixed to 
the aircraft body, thus providing ‘on-top’ contact when 
over a target by eliminating the time delay inherent in a 
towed detecting-head system. 

The AN/ASQ-504(V) system combines sensitivity 
and accuracy with ease of operation, eliminates aircraft 
generated interference, reduces geological and solar 
interference and provides automatic contact alert both 
visually and audibly. Detection data, via the control indi- 


CAE AN/ASQ-502 magnetic 


BUS 


anomaly detector 


cator or an avionics bus interface, allows the operator 
to determine if the aircraft is within target acquisition 
range. 

AIMS eliminates the hazard associated with towed 
systems. It also allows surveillance and manoeuvrability 
at higher speed, thereby increasing patrol range, detec- 
tability and reducing the incidence of false alarms. 
When used with dipping sonar, transition between the 
systems can be performed quickly and effectively. 

AIMS comprises a 0.005 nanotesla optically 
pumped magnetometer, vector magnetometer, ampli- 
fier computer and control indicator. It can operate 


independently or it can accept and execute commands 
from common control/display units via a MIL-STD-1553 
digital databus. 


Specifications 

Dimensions: (control indicator) 190 x 145 x 145 mm 
(amplifier computer) 193 x 257 x 559 mm 

(vector magnetometer) 152 x 152 x 152 mm 
(detecting head) 178 x 813 mm 

Weight: 23 kg 

Power supply: 108/118 V AC, 380/420 Hz, single- 
phase, 200 VA 

Environmental specification: MIL-E-5400 

Sensitivity: 0.01 gamma (in-flight) 

Feature recognition: automatic target detection; visual 
and audible operator alert 


Status 

In production. In July 1987 CAE announced a C$38 mil- 
lion contract to supply 242 ASQ-504(V) AIMS systems 
to equip Lynx and Sea King helicopters of the British 
Royal Navy and Nimrod MR. Mk 2 aircraft of the Royal 
Air Force. Deliveries started in early 1989 and con- 
tinued until late 1991. The system has also been 
ordered to equip CP-140 Aurora aircraft of the Cana- 
dian Forces and as part of the Australian Navy S-2 
Tracker and SH-70 helicopter update programmes. 


Contractor 
CAE Electronics Ltd. 


OA-5154/ASQ automatic 


compensation system 

The 16-term Fully Automatic Compensation System 
(FACS) is the next step after the nine-term semi-auto- 
matic AN/ASA-65(V). FACS conditions the raw magnet- 
ometer data, using its mini-computer for displays and 
other aircraft systems. The other necessary input is the 
orthogonal vector magnetometer signals which provide 
heading, manoeuvre and total earth-field data. The use 
of completely electronic compensation obviates the 
need for output coils to generate opposing fields and 
no operator input is needed. 

The compensation flight programme lasts for no 
more than six minutes and comprises four one-minute 
low amplitude manoeuvres on headings approximately 
at right angles to each other. Additional trapping circles 
and cloverleaf manoeuvres are optional. As well as 
automating the recompensation exercise, the FACS 
allows the operator to update the system with minor 
magnetic variations at the touch of a button. Built-in test 
equipment is included. 


Specifications 

Dimensions: (control indicator) 182 x 147 x 166 mm 
(electronic amplifier) 229 x 229 x 546 mm 

(vector magnetometer) 152 mm cube 

Weight: 14.2 kg 
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The CAE AN/ASQ-504(V) magnetic anomaly detector 


The CAE OA-5154/ASQ fully automatic compensation system 


Power supply: 115 V AC, 150 W 

5 V AC or DC for panel lighting 

28 V DC, 10 W for annunciator lights 

Figure of merit: < 0.4 gamma 

Residual interference signals: 0.03 gamma average, 
or magnetometer internal noise if that is greater 

Input: minimally filtered analogue magnetometer 
detector signal 

Reliability: 1900 h MTBF 

Environmental specification: MIL-E-5400 


Status 

In service with the Canadian Armed Forces Lockheed 
CP-140 Aurora, and with the German and Netherlands 
navies on the Atlantic ASW aircraft. No longer in 
production. 


Contractor 
CAE Electronics Ltd. 


AN/AQA-801 Barra side 


processor 
The AQA-801 Barra Side Processor (BSP) is designed 
for processing the AN/SSQ-801 Barra sonobuoy. The 
BSP provides ASW operators with the capability to pro- 
cess, control and display Barra sonobuoy data without 
modifying existing onboard sonobuoy processors. 
Barra is a digitally telemetred broadband passive 
array sonobuoy that provides unmatched passive bear- 
ing accuracies, enabling ASW platforms to conduct 


The AN/AQA-801 Barra side processor 


submarine attacks while remaining totally passive. The 
BSP recovers the acoustic data from the Barra array, 
processes and extracts directional broadband and 
spectral intelligence to support broadband detection, 
tracking, spectral analysis and passive attack ASW 
operations. A single BSP unit processes up to four 
Barra sonobuoys simultaneously and outputs data for 
presentation via the onboard sonobuoy processor ina 
GRAM or ALI bearing time history plot or P-theta 
format. 

Like the AN/UYS-503 sonobuoy processor (see item 
below), the BSP uses modular system architecture and 
digital multiplexers to ensure multi-buoy real-time 
expanded system capability and growth. 


Specifications 

Dimensions: 229 x 190 « 305 mm 

Weight: 20 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 350 W 
Inpui channels: 4 sonobuoy receivers 

Frequency range: (broadband) 500-1000 Hz and 
1000-2000 Hz 

(narrowband) 10-2000 Hz 


Status 
In service with the US Navy, Japanese Maritime Self- 
Defense Force and the Royal Australian Navy. 


Contractor 
Computing Devices Canada Ltd. 


AN/UYS-503 ASW acoustic 


processor 

The AN/UYS-503 sonobuoy processor is a small, light- 
weight, low-cost multi-sonobuoy equipment designed 
for a variety of ASW platforms. It employs a new con- 
cept in processor architecture and a digital demulti- 
plexer that provides processing for all sonobuoys, and 
growth capability for current and future sonobuoys. The 
AN/UYS-503 is designed specifically to meet the detec- 
tion, localisation and attack challenges posed by new 
generation nuclear submarines and diesel submarines 
operating in shallow water. Functioning as a complete 
system, it provides all required input signal condition- 
ing, Signal processing and analysis, post-detection pro- 
cessing and control display processing. 

Key features of the system include sonobuoy pro- 
cessing of up to 32 DIFAR full-band, ability to process 
dipping sonar and sonobuoys simultaneously, and 
acoustic fusion algorithms that combine passive track- 
ing algorithms with other acoustic data. A unique fea- 
ture of the AN/UYS-503 is the proprietary algorithms 
that provide a consistent reliable detection and localis- 
ation capability for broadband and transient emissions. 
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A new colour display is used as an intrinsic part of the 
specialised processing to add a fourth dimension that 
significantly reduces operator workload while dramati- 
cally enhancing detection, localisation and tracking 
capabilities. 

Additional special processing and display capabil- 
ities include bearing coherent processing, providing 
increased detection ranges; narrowband, broadband, 
swath and transient analysis mode options; variable 
band CODAR; extended frequency and automatically 
steered cardioids. 


Specifications 

Dimensions: 262 x 396 x 246 mm 

Weight: 29 kg 

Frequency range: 0-2560 Hz 

Input channels: any standard sonobuoy receiver 
Control input: MIL-STD-1553B, RS232C or RS422 
Tactical data output: MIL-STD-1553B, RS232C, 
RS422 or PDC 

Video output: 2 RS343 composite video colour or 
monochrome 


Status 

Currently in service with ASW aircraft of the Australian, 
Canadian, Swedish and US navies. Also in service with 
the Japanese Maritime Self-Defense Force. 


Contractor 
Computing Devices Canada Ltd. 


The Computing Devices AN/UYS-503 acoustic 
processing system 


AQQ-T501 tactical acoustic 
trainer 

The AQQ-T501 tactical acoustic trainer is a modular 
acoustic simulator that provides dynamic and effective 
ASW acoustic training in a manner that is indistinguish- 
able from live target in-contact time. Realistic signa- 
tures and operating scenarios are achieved through a 
multiple target environment that includes oceano- 
graphic and shipping interference and fully responsive 
and manoeuvring targets. Targets can be defined, with 
each target following independent manoeuvring 
patterns for position, course, speed and depth. Each 


target is reactive to programmable oceanographic con- 
ditions and sonobuoy type and location. The result is 
type specific submarine signatures that are identical to, 
and indistinguishable from, actual live target 
signatures. 

Both speed-dependent narrowband and non-speed- 
related narrowband are accurately portrayed using 
over 1500 simultaneously produced lines, with har- 
monic and gear ratio relationships. Broadband and 
transients are produced in an equally realistic manner. 
Detection opportunities are aspect dependent, as indi- 
vidual lobing patterns are produced for each line family. 
Realism is further enhanced by variations in the passive 
acoustic environment such as sea state, interfering 
shipping, convergence zones, multipath and layering 
which can all be controlled by preset or on-line manipu- 
lation, and in the active environment by ambient noise, 
reverberation, propagation loss, vertical attenuation, 
Doppler shift and by the use of multiple target reflective 
points. 

These features make the AQQ-T501 a flexible train- 
ing system that can be used in the air or on land. An 
instructor can produce’ instantaneous _ target 
manoeuvres or pre-programmed scenarios can initiate 
random manoeuvres. The AQQ-T501 can simulate all 
existing buoy types and any number can be simulated. 


Specifications 
Dimensions: 132 x 262 x 546 mm 
Weight: 13.6 kg 


Contractor 
Computing Devices Canada Ltd. 


The AQQ-T501 tactical acoustic trainer in the 4 
buoy configuration 


ASW-503 integrated control and 


display processing system 

The ASW-503 integrated control and display process- 
ing system is a flexible mission system designed to per- 
form all tactical processing for ASW and anti-ship 
surveillance and targeting operations. The ASW-503 
provides centralised control, display and_ tactical 
processing functions to integrate a suite of mission 
sensor, navigation, communications and armament 


subsystems. The integration of control and display for a 
number of independent subsystems allows the oper- 
ator interface to be tailored to the operator, while retain- 
ing the individual subsystem interfaces developed by a 
number of different manufacturers. This minimises the 
total system integration by concentrating the function 
into the mission system. 

The ASW-503 provides operator controls over the 
mission avionics, generation and management of 
related mission information and presentation of infor- 
mation for display and control. It achieves this through 
integration and display of sensor and subsystem data, 
maintenance of mission data and control of all sensor 
and subsystem functions. 

The heart of the ASW-503 is the Mission System Pro- 
cessor (MSP) and its associated software developed in 
Ada. It is a Y% ATR multiprocessor unit, which includes 
all the electronics needed to support complete mission 
system functionality. Each MSP is capable of driving 
two independent workstations or a single workstation 
comprising an integrated control panel (ICP) and two 
high resolution colour displays. All subsystems are con- 
trolled through the programmable ICP and information 
is displayed on a high resolution colour VDU with 1280 
x 1024 pixels. Tactical data relating to the current mis- 
sion is held in a central data base and is used to 
develop a map representation referred to as the tactical 
situation display (TSD). 

In atypical MP aircraft configuration, three MSPs are 
used to drive and control six displays and control pan- 
els. This results in six universal workstations, with each 
station being able to perform any operational role selec- 
ted by the operator. In this system one MSP is desig- 
nated the master and acts as bus controller and 
maintains the central tactical database. Communi- 
cation between the MSPs and ICPs is achieved through 
a high speed serial channel. 


Specifications 

Dimensions: (MSP) 132 x 262 x 546 mm 
(ICP) 615 x 101 X 316 mm 

Weight: (MSP) 15.4 kg, (ICP) 12.4 kg 


Contractor 
Computing Devices Canada Ltd. 


The mission system processor for the ASW-503 
integrated control and display processing system 


Maritime Patrol System 

The Litton Maritime Patrol System consists of the Tacti- 
cal Data Management System (TDMS), APS-504(V) 
search radar and LN-90 Series inertial navigation 
systems. 

The TDMS, the nucleus of the system, is a multipro- 
cessor parallel processing system employing appli- 
cation-specific integrated circuits, programmable logic 
arrays and VLSI to permit modularity. It can be inter- 
faced with a wide variety of sensors and communi- 
cations systems. Interfaces available include RS422, 
RS343, ARINC 429, ARINC 575 and MIL-STD-1553B. 
The TDMS contains the tactical application software for 
flight management, provision of tactical aids, geo- 
graphical/grid co-ordinate conversion and mainten- 
ance of tabular data. The tactical and navigational plots 
are presented on a shadow mask colour display which 
has selectable range and area of coverage. Radar tar- 
get data can be overlaid on the tactical plot. 

The APS-504(V)5 is an advanced subsystem for 
tactical and maritime surveillance roles. It is suitable 
for both fixed-wing aircraft and helicopters. Using 


pulse-compression and frequency agility techniques it 
provides optimal detection of small targets in high sea 
states with considerable immunity to EMI. It can also be 
used for ground-mapping, navigation, station-keeping 
and weather avoidance. Its TV type raster display pro- 
vides a high definition non-fading display with an alpha- 
numeric overlay capable of being frozen indefinitely. 
The display can accommodate data suitable to RS343A 
875-line format. In-flight recording capability is also 
available. The radar’s growth capability includes track- 
while-scan, target position reporting, IFF, pulse Doppler 
and synthetic aperture radar. 

The LN-90 INU provides a complete automatic navi- 
gation and steering capability compatible with air-to-air 
and air-to-ground mission applications. Accurate initial 
alignment for inertial navigation is available in ground 
alignment modes using gyro-compassing or fast reac- 
tion stored heading. The LN-90 can also be accurately 
aligned and updated while in flight using velocity or 
position information from other avionics such as GPS, 
radar or data link inputs. 

The LN-90 INU consists of a single LRU aligned to the 


aircraft reference axes through a separate mount. Com- 
munication between the INU and the aircraft avionics is 
provided by both digital and analogue interfaces. Two 
redundant MIL-STD-1553B databusses provide serial 
digital input and output data transfer. Analogue navi- 
gation and steering outputs are provided to drive an air- 
craft auto-pilot and cockpit instruments such as an HSI, 
ADI and BDHI. In an all-digital application, the LN-90 
can be provided without the analogue interface circuit 
cards. The LN-90 typically interfaces via the 1553B bus 
with a control-display unit to allow the operator to con- 
trol the INU modes of operation and to receive and 
enter data. Mode selection commands, initialisation 
data and display data are transmitted through the data- 
bus. In addition, the LN-90 has the optional capability to 
add GPS. 


Contractor 
Litton Systems Canada. 


eee 


Dunking sonar 

A high frequency dunking sonar of unconfirmed desig- 
nation is known to be in service aboard CIS Naval ASW 
helicopters. The system, which is of relatively short- 
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range detection capability, but is believed to have good 
angular resolution, is chin-mounted on Ka-25 Hormone, 
Ka-32 Helix and Mi-14 Haze helicopters. A derivative is 
also in service on naval vessels. 


Contractor 
Aviaexport. 


SDF-123F sonobuoy direction 


finder 

The SDF-123F sonobuoy direction finder provides rela- 
tive bearing information from any sonobuoy signal in 
the 136-174 MHz frequency range through a compan- 
ion FM receiver. It consists of two LRUs: the ANT-123F 
static rotating antenna and the MPU-123F monitoring 
and processing unit. The system is fully solid-state, 
uses a standard sonobuoy FM receiver and has on-top 
position indication. 

The ANT-123F is a directional rotating antenna, 
made of eight elements which are switched according 
to a specific pattern in order to simulate a low-speed 
antenna rotation. This creates a frequency modulation 
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of the incoming VHF signal, the relative phase of which 
contains the bearing information. 

The MPU-123F processing unit is the heart of the 
SDF-123F system and supplies power to the system, 
provides signal generation for antenna control, pro- 
cesses the demodulated AF signal from the companion 
FM receiver and generates the bearing signal. Output is 
available in 3-wire synchro or (optionally) ARINC 429 
format. 


Specifications 

Dimensions: (MPU-123F) 135 x 166 x 146 mm 
(ANT-123F) 130 x 250 mm diameter 

Weight: (MPU-123F) 1.5 kg, (ANT-123F) 2.1 kg 


Power supply: 26 V AC, 8 VA 
27.5VDC,1A 


Status 
Fitted on some Eurocopter ASW helicopters. 


Contractor 
Rockwell-Collins France. 


Mk 3 magnetic anomaly detector 
The MAD Mk 3 is derived from several years experience 
with the Mk 1 and 2 systems and is specifically 
designed for use both on fixed-wing aircraft and 
inboard on helicopters to detect the presence of a sub- 
mersible by measuring the disturbance to the earth’s 
magnetic field. It is an integral, digital, solid-state and 
highly reliable airborne system which becomes oper- 
ational at switch-on without any warm-up time. Target 
parameters are automatically delivered in realtime ona 
CRT control and display unit. 

The basic requirement can be broken down into 
three separate units: a detection unit, acomputer anda 
control/display unit. A 1553B databus interface card is 
included in the system. A graphic recorder is available 
as an option. 

The sensor operates on the nuclear magnetic reson- 
ance principle and uses the precession of protons ina 
liquid, the frequency of which, measured by the pick-up 
coils, is proportional to the magnetic field to be mea- 
sured. Compensation is employed to eliminate from the 
received signal all disturbances created by the mag- 
netic element in the aircraft and their movement in the 
earth’s field. The compensator uses a 16-term model 
representing the magnetic components in the aircraft. 
The MAD Mk 3 includes rapid aircraft identification 
modes. 

The target is detected and located automatically. 
This is a fundamental role, allowing the MAD system to 
give a high detection probability with a very low false 
alarm rate in extracting the target signal from the back- 
ground noise. The Sextant Avionique MAD system is 
based on a mathematical comparison between the cur- 
rent MAD signal and an analytical model of the target 
signals, as opposed to the more conventional use of 
threshold detection in several frequency bands. All 
computing tasks are performed by the Alpha 732 pro- 
prietary 1 Mops digital computer operating in Pascal. 


Specifications 

Dimensions: (detection element) 1250 x 125 mm 
(computer) 2 ATR 

(control/display unit) 190 x 146 x 162 mm 
Weights: (detection element) 5.5 kg 

(computer) 10 kg 

(control/display unit) 3.5 kg 


Status 

In production for the French Navy Dassault Atlantique 2 
maritime patrol aircraft and in development for the Ital- 
ian Navy EH 101 ASW helicopter. 


Contractor 
Sextant Avionique. 


Mk 3 towed magnetometer for 
helicopters 

The Mk3 towed magnetometer version of Sextant 
Avionique’s MAD equipment is intended for ASW 
helicopters. It operates in exactly the same way as the 


The Sextant Avionique MAD probe on the Dassault Aviation Atlantique 2 


The Sextant Avionique MAD 


system described above and, in order to eliminate dis- 
turbances created by the helicopter, the detector probe 
is placed in a streamlined ‘bird’ which is towed at the 
end of a 70 mcable. The digital computer measures the 


Mk 3 on the Eurocopter SA 
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65 Dauphin 


oes 


signals from the sensor and transforms them into suit- 
able formats for the graphic recorder at the operator’s 
station. 

The ‘bird’ assembly includes the detection probe 
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and an electronic unit, combining to produce a nuclear 
oscillator whose Larmor frequency is a function of the 
magnetic field exerted on the probe. The geometry of 
the probe is chosen so that its position with respect to 
the magnetic field vector can be ignored. 

Maintainability is assisted by in-flight checking of the 
towed magnetometer ‘bird’, computer, control unit and 
recorder. The ground-test points are easily accessible 
and the subassemblies are plug-in units. 


Specifications 

Background noise: typical deviation 0.006 gamma 
Measurement range: 25 000-70 000 gamma 
Sensitivity for relative field output: 1, 2, 5, or 10 
gamma for 100 mm stylus deviation 

Paper speed: 6, 75, or 300 mm/min 


Streamlined body 
Dimensions: (length) 1300 mm x (diameter) 160 mm 
Weight: 16 kg 


Computer 

Dimensions: 346 x 124 x 194 mm 

Weight: 7.5 kg 

Power supply: 200 V AC 400 Hz, 3-phase, 100 W 
28 V DC, 5 W 


Control unit 
Dimensions: 165 x 150 x 57 mm 
Weight: 1 kg 


Recorder 
Dimensions: 190 x 150 x 190 mm 
Weight: 4 kg 


Power supply: 115 V AC 400 Hz, 50 W 
28 V DC, 20A 


Winch and cradle 

Dimensions: 1330 x 350 x 755 mm 
Weight: 44 kg 

Power supply: 27 V DC, 40A 


Status 
Helicopter version in production and service. 


Contractor 
Sextant Avionique. 


The Sextant Avionique MAD Mk 3 for fixed-wing 
aircraft and helicopters 


DUAV-4 helicopter sonar 

The DUAV-4 is an active/passive directive sonar 
designed for submarine surveillance and location (azi- 
muth, distance and radial speed). It is specially 
designed for use onboard light ship-based helicopters 
of which the Lynx is a typical example. It may also be fit- 
ted on small surface vessels. 

The DUAV-4 differs from conventional sonars in its 
signal processing system, which is designed to give 
improved detection, especially in severe reverberation 
conditions such as in shallow waters. The sonar can be 
operated in either the active or passive mode. True 
bearing, range and radial speed are measured in the 
active mode, and true bearing only in the passive mode. 

Acombined display unit permits surveillance display, 
for initial detection, or plotting display, for precise azi- 
muth determination. Total weight, including the elec- 
tronic rack, cables and dome, is 250 kg. 


Status 

The DUAV-4 is in active service with the French Navy, 
Royal Netherlands Navy and several other navies. Over 
90 systems have been produced. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


HS 12 helicopter sonar 

The HS 12 is an active/passive panoramic helicopter 
version of the SS 12 small ship sonar and uses the 
same electronics as that. It has similar capabilities for 
operation in shallow or noisy waters and has a system 
weight of less than 240 kg, thus suiting it for installation 
on light helicopters such as the Lynx. The HS 12 trans- 
ducer is lowered and raised by a hydraulic winch at high 
speed. 

Operation in CW and FM modes is possible and digi- 
tal signal processing is employed by the system’s 
microprocessor. Automatic tracking of two targets and 
transmission of elements to an external equipment, 
such as a plotting table, are provided. 

The system operates on 13 kHz in the active mode 
and in the 7 to 12 kHz range passively. A total of 12 pre- 
formed beams are employed, giving 30° sectors, with a 
minimum range of about 10 km. The display consists of 
four quadrants, these being obtained by processing 
adjacent beams. The operator can select a CW mode 
which provides target range and Doppler. He can also 
select FM processing and a sector mode is provided. 


Specifications 
Weight: <240 kg 


The HS 12 sonar console in a Eurocopter 
Dauphin helicopter 


Status 

In series production for French and foreign navies. It is 
believed that three Chinese SA-321G Super Frelon heli- 
copters are equipped with HS 12 systems. It is also in 
operation in Saudi Arabia. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


HS 312 ASW system 


The HS 312 is an acoustic system for helicopters incor- 
porating the facilities of the HS 12 system and the Lam- 
paro sonobuoy processing equipment. The equipment 
functions in both passive and active CW and MF modes 
and has a longer range than the HS 12. The acoustic 
subsystem processes four sonobuoys simultaneously 
with the dipping sonar. 

Only a single operator is required and the light weight 
and compactness of the system mean that the HS 312 
can be fitted to any type of light or medium size helicop- 
ter. Performance of the basic components has been 
improved by integration of the processing units, inte- 
gration of a standardised keyboard and the use of only 
one display screen. 


Status 
In series production for French and foreign navies. 


Contractor 
Thomson Sintra Activites Sous-Marines. 


The Thomson Sintra HS 312 integrated system for 
dipping sonar and sonobuoy processing 


Lamparo processing equipment 
Derived from SADANG equipment (see item below), 
Lamparo airborne sonar signal processing and display 
systems are designed as modern digital equipments for 
ASW fixed- and rotary-wing aircraft. 

The processing capabilities of the systems are based 
ona single processing unit in a light and compact pack- 
age, for use by a single ASW operator. The same wide 
range of facilities and processing modes is available. 
The system is biased towards the processing of omnidi- 
rectional passive and active buoys. 

Signals are displayed on a CRT in TV format and a 
hard copier can be connected for permanent record- 
ing. An on-top position indicator is used in conjunction 
with a radio compass for homing on the sonobuoy. 
Weight of the complete system is 70 kg. 


Status 
In operational service. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


SADANG acoustic system 


Installed onboard fixed- and rotary-wing aircraft, the 
SADANG acoustic system processes and displays sig- 
nals received from various types of sonobuoy. Modular 
design permits optimum system configuration to suit all 
sonobuoy types and the specific number to be pro- 
cessed simultaneously. All signals received are 
recorded permanently before being processed to allow 
more extensive utilisation of data at shore-based pro- 
cessing stations. Categories of sonobuoy whose data 
can be processed include directional and omnidirec- 
tional passive buoys, directional and omnidirectional 
active buoys and environmental buoys such as bathyth- 
ermographic and sea noise measuring. Numerous 
buoys of the same or several different types can be han- 
dled simultaneously. 

The three elements comprising the SADANG equip- 
ment are the communications unit, the signal process- 
ing and display unit and the magnetic recording unit. 

The communications unit includes a 99-channel VHF 
receiver, UHF transmitter/receiver for active sonobuoy 
remote control and ASSG overall test systems. Each set 
is associated with a control box for the system 
operators. 

The signal processing and display unit carries out 
analogue pre-processing and full processing functions 
in the active and passive modes using digital pro- 
cessors and the appropriate software. Information is 
presented by a high density graphic recorder and a 
CRT display. The latter is associated with a high capac- 
ity bulk storage unit and numerous image formats are 
available by means of elaborate software appropriate to 
the specific types of buoy and signal processing. Dual 
processor configurations are normally employed by 
two operators using an alphanumeric keyboard and 
trackerball. A digital databus permits dialogue between 
the operators and the tactical co-ordinator, via the tacti- 
cal computer. Several signal processing and display 
units can be associated onboard the same aircraft so 
that the system performance can be enhanced by 
increasing the number and types of buoys which can 
be processed simultaneously. An on-top position indi- 
cator is used in conjunction with a radio compass for 
homing to the buoy. 

The magnetic recording unit is a multi-track recorder 
which records all the sonobuoy data at the analogue 
processing level for subsequent analysis ashore. 

Other optional equipment includes an acoustic sig- 
nal generator simulator for test purposes and remote 
control of active sonobuoys. 


Status 
In production for the Dassault Atlantique 2. 


Contractor 
Thomson Sintra Activités Sous-Marines. 


A prototype of the Thomson Sintra SADANG 1C on 
the Atlantique 2 
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The Eurocopter Dauphin 365 helicopter, a candidate for the Thomson Sintra Lamparo 
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Folding lightweight acoustic 
system for helicopters 
The Folding Lightweight Acoustic System for Helicop- 
ters (FLASH) is a low frequency dipping sonar being 
developed by Ferranti-Thomson Sonar Systems and 
Thomson Sintra Activites Sous-Marines for a number of 
applications. It is based on the HS 12 system (see item 
under Thomson Sintra) and operates at three frequen- 
cies below 5 kHz, with 24 preformed beams. The pro- 
cessing system uses transponder technology and is 
based on the T9000 transponder. 

The system will combine the Thomson Sintra ASM 
low frequency array and winch with Ferranti-Thomson 
signal and data processing expertise. 


Status 
In production for the Royal Navy EH 101 Merlin 
helicopter. 


Contractors 
Ferranti-Thomson Sonar Sysiems. 
Thomson Sintra Activités Sous-Marines. 


Airborne active dipping sonar 

The Airborne Active Dipping Sonar (AADS) system 
developed by Hughes and Thomson Sintra consists of 
the sonar array, reeling machine, sonar transmitter/ 
receiver and signal and display processor. It is 
designed to be fully compatible with all types of mari- 
time helicopters in service today. 


The FLASH long-range active dipping sonar 


The sonar transducer contains the acoustic projector 
for sonic pulse generation and an expandable array of 
receiving hydrophones. The projector resonates at the 
frequency and duration of the pulse generated by the 
sonar transmitter. It is capable of producing maximum 
acoustic source levels at any depth below 6 m. Centre 
frequencies are selectable for optimal acoustic per- 
formance in different environments. The expandable 
receiving array provides a large acoustic aperture for 
increased sensitivity and directivity. The expanding 
mechanism is designed to fail safe to ensure safe 
retrieval of the array. 

Rapid deployment and retrieval of the sonar trans- 
ducer is provided by the lightweight reeling machine. 
Layering and stowage of the required length of the 
extra-strong cable has been tested with an MTBF of 
4440 cycles. Replacement of cable and assembly can 
be accomplished during the refuelling cycle. 

The Sonar Transmitter/Receiver (STR) generates the 
transmit waveforms and provides the output power to 
drive the acoustic projector. It also processes the signal 
returns from the transducer receive array. The STR is 
located in the helicopter cabin and provides local con- 
trol functions for the dipping sonar subsystem, includ- 
ing the reeling machine, the acoustic transducer and 
the interfaces between the dipping sonar system and 
the signal processor. 


Contractor 
Hughes Aircraft Company, Ground Systems Group. 
Thomson Sintra Activités Sous-Marines. 


ELT 810 sonar performance 


prediction system 

Elettronica has developed the ELT 810 sonar perform- 
ance and propagation prediction system in conjunction 
with its Elettronica Ingegneria Sistemi (EIS) subsidiary. 
It enables the sonar propagation characteristics to 
be fully exploited for both defensive and offensive 


SP 1-04 sound-ray path analyser 
The SP 1-04 sound-ray path analyser is designed for ser- 
vice aboard fixed-wing aircraft and helicopters, surface 
vessels and submarines. Microprocessor-based, it pro- 
vides real-time predictions of underwater sound-ray 
paths over short, medium and long ranges. 

The data is based on sound velocity in water data 
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purposes. The system comprises a single compact 
unit, which houses the computer, its memory, a graphic 
CRT display and a dedicated command and control 
panel. Installation is foreseen in both fixed-wing aircraft 
and helicopters, as well as on Submarines and surface 
vessels. 


NETHERLANDS 


derived from expendable bathythermograph and 
sound velocimeter information. Paths are displayed at 
spacing of 0.5° on an 8 in (203 mm) CRT presentation. 

The system features seven adjustable layers with 
sound velocity settings, reflective variable bottom 
depth selection and a numerical light-emitting diode 
profile setting display. 


Status 
In service with the Italian Navy. No longer in production. 


Contractor 
Elettronica SpA. 


Status 
In service with the Royal Netherlands Navy and other 
navies. 


Contractor 
Van der Heem Electronics. 


System 7 homing systems 
The System 7 is a versatile building block homing sys- 
tem capable of providing both broadband and emerg- 
ency guard channel homing. In its simplest form a 
System 7 installation comprises a homing indicator, an 
antenna feed unit, an antenna system and the aircraft 
receiver. When an independent self-contained emerg- 
ency guard channel homing system is required, the 
System 7 uses a Chelton 7-28 Series 2-channel receiver 
in place of the aircraft receiver. It is also possible to 
interface both the aircraft receiver and the 7-28 Series 
receiver with the System 7, thus providing broadband 
plus guard channel homing. The System 7 interfaces 
with all AM receivers, including ARC 116, ARC 159, 
ARC 164, ARC 182, ARC 186, PTR 1751 and VHF 20, 
and also with those FM equipments having AM 
facilities. 

System 7 comprises a number of sub-units which 
include: 
Series 7-24 homing indicator units. These are self- 
contained homing directors incorporating all necessary 
electronic control circuits, voltage regulators and com- 
puter reference amplifiers packaged within an 89 mm 
housing. The indicators have a variable sensitivity con- 
trol located on the front panel and are edge-lit. 
Series 7-27 indicator feed units. These comprise the 
electronic circuitry otherwise packaged within the 7-24 
homing indicator units and are intended to feed 
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existing aircraft navigation indicators or flight directors. 
Series 7-25 antenna feed units. These contain the 
necessary antenna phasing and switching circuits to 
couple antennas into the homing system. Unlike the 
sub-units listed above, the choice of antenna feed unit 
is dependent upon the frequency band required. 
Series 7-28 twin channel emergency guard 
receivers. These small receivers are designed to pro- 
vide a completely self-contained homing system at VHF 
and UHF distress frequencies. 

Series 7-60 complete homing adaptors. These are 
combinations of Series 7-27 indicator feed units and 
Series 7-25 antenna feed units packaged in one small 
module. 


Specifications 
Weight: less than 1 kg 
Power: 28 V DC, 500 mA max 


Contractor 
Chelton (Electrostatics) Ltd. 


Series 700 sonobuoy and VHF 


homing receivers 
Series 700 receivers are frequency synthesised dual 
bandwidth VHF receivers designed to form part of a 


system to provide port and starboard and fore and aft 
VHF homing with automatic on-top indication. The dual 
bandwidth permits reception of 25 kHz spaced signals 
when in the narrowband mode or 375 MHz spaced 
sonobuoy signals in the wideband mode. An audio out- 
put is available to provide aural port-starboard homing 
and recognition of amplitude modulated signals. 

The Series 700 was developed from, and embodies 
technology and subsystems used in, the Chelton Sys- 
tem 7 VHF/UHF homing systems, of which more than 
300 are in service for worldwide military and civil oper- 
ations. A complete system comprises four LRUs plus 
antennas and features frequency synthesised dual 
bandwidth operation, up to 99 preset channels with full 
OTPI interface, low weight and small size. 


Specifications 

Type 700 receiver 

Weight: 1.325 kg 

Power supply: 28 V DC, 500 mA 
Frequency range: (Type 700-1) 100.00-173.500 MHz, 
(Type 700-2) 117.975-173.975 MHz 
Type 710 control unit 

Weight: 0.98 kg 

Power supply: 22-31.5 VDC, <1.0A 
Frequency mode range: 

(Type 710-1) 100.00-159.975 MHz, 
(Type 710-2) 117.975-173.975 MHz 


Channel mode frequency range: 
(Type 710-1) 136.00-173.500 MHz, 
(Type 710-2) 136.00-173.500 MHz 


Status 

Chelton 700 receivers have been ordered by the Royal 
Navy, Helicopter Services (Norway), the Royal Norwe- 
gian Air Force, Bristow Helicopters and the Swedish 
Navy. 


Contractor 
Chelton (Electrostatics) Ltd. 


Series 730 sonobuoy homing and 


channel occupancy system 

The Series 730 99-channel sonobuoy homing and 
channel occupancy system operates over the fre- 
quency range 136.000-173.500 MHz and has homing 
or channel occupancy independent modes of 
operation. 

In the homing mode the system supplies azimuthal 
information so that the aircraft may be flown overhead a 
sonobuoy. Additional information indicates whether the 
sonobuoy is ahead or astern of the homing aircraft. This 
information is further decoded to give an indication of 
the instant the aircraft passes overhead the sonobuoy. 

In the channel occupancy mode the receiver mea- 
sures the received signal strength to show when a 
selected channel is clear for the reception of sonobuoy 
signals. 

The system comprises eight LRUs: the Type 730-1 
radio receiver, Type 731-1 homing/channel occupancy 
switch, Type 732-1 azimuth switch coupler, Type 733-1 
fore and aft coupler, Type 734-1 receiver mounting tray, 
azimuth antenna assembly, fore and aft antenna 
assembly and channel occupancy antenna assembly. 

The centre of the system is the radio receiver which 
interfaces the system to the aircraft via a dual redun- 
dant MIL-STD-1553B databus. The databus provides 
the means for the external control of the system. Sys- 
tem responses to the control commands are output on 
the databus for use by other equipments. Control of the 
other LRUs of the sonobuoy homing and channel occu- 
pancy system is achieved by discrete connections to 
the radio receiver. 

When a command is received from the databus to 
operate in the channel occupancy mode, the radio 
receiver provides the necessary control signals to dis- 
able the azimuth and fore and aft switch couplers. A 
control signal to the homing/channel occupancy 
switch connects the RF input of the receiver to the 
channel occupancy antenna assembly. The receiver 
cycles through channels as designated by the mission 


computer and provides information on the databus 
channel status, together with received signal strength. 

When a command is received from the databus to 
operate in the homing mode, the radio receiver pro- 
vides the necessary control signals of the azimuth and 
fore and aft switch couplers to switch the RF input of 
the radio receiver between the antenna assemblies. 

The concept employed for homing is that the output 
from a pair of antennas spaced by approximately a 
quarter of a wavelength will be subject to a phase differ- 
ence proportional to the direction of arrival of the 
received signal. The action of the switch couplers is to 
switch between the antennas and provide a phase 
modulated signal. The couplers convert these phase 
modulated signals into amplitude modulated signals 
suitable for detection by an AM receiver. The sense and 
amplitude of the modulation are proportional to the 
direction of arrival of the received signal. 

The radio receiver selects the wanted signal and 
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decodes the modulation to obtain homing information. 
The homing information is processed to provide the 
necessary damped responses for output to homing 
indicators. An on-top output is generated at the instant 
when the aircraft passes directly overhead a sonobuoy. 
This processed homing data is output on the databus 
for use by other equipments. 

BITE is capable of diagnosing 95 per cent of all 
defects to LRU level. 


Specifications 
Weight: (all LRUs) 8 kg 


Status 
The 730 has been selected for the Westland/Agusta 
EH 101 Merlin ASW helicopter. 


Contractor 
Chelton (Electrostatics) Ltd. 


The Chelton 730 sonobuoy homing and channel occupancy system comprises (left, top to bottom) the 

Type 731-1 homing/channel occupancy switch, the Type 733-1 fore and aft switch coupler, the Type 

732-1 azimuth switch coupler, (centre) the Type 730-1 radio receiver and (right) the Type 734-1 receiver 
mounting tray 


R605 sonobuoy receiving set 

The R605 sonobuoy receiving set receives, demodu- 
lates and amplifies FM sonobuoy transmissions in the 
extended VHF band from 136.0 MHz to 173.5 MHz over 
99 channels, with simultaneous operation on four, and 
provides a demodulated output for analysis and display 
equipment. It is DIFAR and DICASS compatible. The 
basic AN/ARR-75 mechanical and electrical designs 
have been maintained and the R605 has mechanical 
interchangeability and connector compatibility with the 
AN/ARR-75, so that it may be substituted without air- 
craft harness change. 

Control options include MIL-STD-1553, RS422, 
ARINC 429 or a control box. MTBF is quoted as better 
than 2000 hours and the R605 life as better than 20 000 
hours continuous operation. 

An optional radio set provides independent selection 
and meter monitoring of any of the 99 RF channels for 
each of the receiver modules and an optional remote 
preamplifier allows receiving sets to be mounted at a 
distance from the system antenna. 


Specifications 

Weight: 10 kg 

Stability: +3 ppm 

Noise figure: 5 dB at 50 ohms 


Input power: 115 V AC, 400 Hz, 3 phase, 100 VA max 
27 V DC 0.5 A max 


Status 
In service on Royal Air Force Nimrod MR. Mk 2 and 
Royal Australian Air Force P-3C Orion aircraft. 


Contractor 
Dowty Avionics Communications Systems. 


R612 on-top position indicator 


sonobuoy receiving set 
The R612 radio receiving set is a modular solid-state 
99-channel on-top position indicator which covers the 
frequency range from 136 to 173.5 MHz and is suitable 
for use on rotary- or fixed-wing aircraft. The equipment 
is fully compatible with all known sonobuoys and a var- 
iety of antenna systems. When used in conjunction with 
an ADF system it enables the operator to home on and 
locate sonobuoys on any of the 99 RF channels. The 
R612 is interchangeable with the R-1651/ARA with no 
changes to existing wiring. Control options include 
RS422, MIL-STD-1553B (via R605) or a manual control 
box. MTBF is quoted as better than 3000 hours. 

The R612 functions as an amplitude demodulator for 


the direction-finding system and produces an _ indi- 
cation that there is an adequate signal when the RF sig- 
nal input is sufficient for reliable direction-finder 
operation. The presence of an adequate signal is indi- 
cated by three methods: a 400 Hz tone to one of the 
operators’ headsets, a light on either side of the control 
box, or as a discrete signal to the R605 sonobuoy 
receiver. 


Specifications 

Dimensions: 126 x 135 x 78 mm 

Weight: 2.16 kg 

Sensitivity: 10 dB S/N ratio at 2.5 V input 

Input power: 115 V AC, 400 Hz, single phase, 15 VA 
28 V DC, 20 W 


Contractor 
Dowty Avionics Communications Systems. 
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AA34030 sonobuoy command 


transmitter 

The AA34030 sonobuoy command transmitter is a vari- 
ant of the GEC Sensors AD 3400 VHF/UHF transmitter/ 
receiver which has been in full production for a number 
of years. This variant has been developed in conjunc- 
tion with GEC-Marconi Avionics for the AQS-903 acous- 
tic processing system and is currently in service with 
several air forces around the world. 

The equipment is a UHF transmitter which has been 
specifically developed to provide the RF downlink 
between an airborne acoustic processing system and 
active sonobuoys. The transmitter provides AM or FM, 
analogue or digital communications over the frequency 
range 282 MHz to 292 MHz with channel increments of 
25 kHz, although for normal sonobuoy operations 
50 kHz is used. Control of the transmitter is via an 
ARINC 429 digital data highway and a number of dis- 
crete inputs. Control information is normally provided 


by the acoustic processing system, although a discrete 
control unit can be provided. 


Specifications 
Dimensions: 194 x 125 x 256 mm 
Weight: 6 kg max 


Status 
In production for the Royal Navy Westland/Agusta 
EH 101 Merlin helicopter. 


Contractor 
GEC-Marconi Ltd Airadio Group, Basildon. 


The AA34030 sonobuoy command transmitter has 
been selected for the Royal Navy EH 101 Merlin 
helicopter 


Acoustic data vessel 
identification, classification and 


expert subsystem 
The Acoustic Data Vessel Identification, Classification 
and Expert (ADVICE) subsystem assists the acoustic 
operator in interpreting the ever-increasing quantity 
and quality of data output by the prime acoustic sys- 
tem. ADVICE separates the data into vessel types, pro- 
viding a detailed classification of possible targets in an 
easily assimilable graphic presentation. The classifi- 
cation includes the allocation of frequency lines to com- 
ponent parts of the vessel and, where a definitive 
classification is not possible, a list of possibilities is 
produced with an associated confidence level. The 
operator may choose to input his own match of signals 
to vessel attributes and this data will be used by 
ADVICE to reclassify the vessel. ADVICE will then 
assign a level of confidence in that reclassification. 
ADVICE can be either embedded in the prime acous- 
tic processor on board the aircraft or installed as separ- 
ate hardware. 


Contractor 
GEC-Marconi Avionics Ltd, Rochester. 


AQS-901 Series acoustic 
processing systems 

The GEC-Marconi Avionics AQS-901 sonobuoy pro- 
cessing system is installed in both the Royal Air Force 
Nimrod MR. Mk 2 and the Royal Australian Air Force 
Lockheed P-3C Orion MPA and first entered service in 
1979. The AQS-901 is able to handle data from all types 
of sonobuoys in the NATO inventory. This includes 
advanced sonobuoys, such as Barra, CAMBS and 
VLAD. 

Every aircraft contains two AQS-901 systems, each 
with two CRT displays and two hard copy displays. A 
fifth display, for systems management, shows data 
from either system. Control and interrogation of pro- 
cessor data is achieved using a keyboard, roll ball and 
crosswire cursor. 

A series of software and hardware updates over the 
past 10 years has enabled the AQS-901 to continue to 
fully satisfy current ASW performance requirements. 


The AQS-901 installation in an RAF Nimrod 
MR. Mk 2 


Status 

In service. AQS-901 equips over 30 Royal Air Force 
Nimrod MR. Mk 2s and 20 Royal Australian Air Force 
P-3C Orions. Deliveries were completed in Autumn 


1986. Software and hardware product improvement 
programmes will continue for several years. 


Contractor 
GEC-Marconi Avionics Ltd, Rochester. 


AQS-902/AQS-920 Series 


acoustic processors 

The AQS-902 and its export variants, the AQS-920 
Series, have been designed for ASW helicopters, mari- 
time patrol aircraft and small ships. This range of light- 
weight and versatile systems will handle data from all 


current and projected NATO inventory sonobuoys and 
will interface with a wide range of 31 or 99 RF channel 
sonobuoy receivers. An AQS-902/920 Series can pro- 
cess and display up to eight buoys or a combination of 
sonobuoys and dipping sonar simultaneously. The 
modular structure of the AQS-902/920 Series allows 
systems to be tailored to specific customer require- 
ments. The signal processor unit converts received 
sonobuoy signals into digital form, carries out the 
necessary filtering and analysis, and processes the 
data into suitable form for display. It is packaged ina 
1 ATR(S) box. Data is displayed on a CRT or electro- 
graphic paper chart recorder. Either or both may be 


The AQS-902G/DS installation in a Royal Navy Sea King Mk 6 


Royal Navy Sea King Mk 6 is equipped with the GEC-Marconi Avionics AQS-902G/DS 


, 


specified, but the CRT display requires a post-pro- 
cessor unit to prepare data for presentation and pro- 
vides many additional operator aiding facilities. The 
operator uses a key panel and roll ball or stiff stick cur- 
sor control device to specify processing modes and dis- 
play formats, measure and extract information and 
access the wide range of automatic and semi-auto- 
matic system facilities. 

The AQS-902/920 offers numerous processing and 
display facilities including simultaneous passive and 
active processing, wide and narrowband spectral 
analysis, broadband correlation, CW and FM active 
modes, passive auto alerts, Doppler fixing, calculation 
of target range and speed, bathythermal processing 
and ambient noise measurement. Additionally, the sys- 
tem provides automatic tracking and calculation of line 
frequency, target bearing and range and signal-to-noise 
ratio. 

GEC-Marconi Avionics claims that a unique feature 
of these systems is the acoustic localisation plot which 
presents the operator with a geographical plot of sono- 
buoy bearing and range information. 


Status 

Configurations of this system are in service with the 
Royal Navy, the Royal Swedish Navy, the Indian and Ital- 
ian Navies. Further variants are in full production for 
Grumman S-2(T) Turbo Tracker aircraft. 

In May 1987, GEC-Marconi Avionics was awarded a 
contract valued at over £40 million to supply more than 
150 AQS-902G/DS systems to update the Royal Navy’s 
Sea King ASW helicopters. These systems, which are 
now entering service in the Sea King Mk 6, feature new 
CRT display facilities and will control, process and dis- 
play data from the 2069 dipping sonar. 


Contractor 
GEC-Marconi Avionics Ltd, Rochester. 


AQS-903/AQS-930 Series 


acoustic processors 

The AQS-903 and its export variants, the AQS-930 
Series, are new additions to the GEC-Marconi Avionic- 
sAvionics acoustic processors. AQS-903/930 Series 
systems can process and display all current and pro- 
jected sonobuoy types, as well as dipping sonar. 

AQS-903/930 Series systems make extensive use of 
distributed processing, and incorporate the latest com- 
ponent and custom chip technology to provide opti- 
mum performance. Modularity enables systems to be 
configured to specific customer requirements for pro- 
cessing between 8 and 32 sonobuoys. Full 360° surveil- 
lance is provided with sector coverage offering 
additional classification and/or tracking analysis to 
allow smooth transition from one mission phase to an- 
other, irrespective of the buoy type in use. System con- 
trol is achieved by using a simple control panel with 
multifunction keys and a cursor control device. All 
analysis and display cues are in plain language, requir- 
ing a minimum of operator training. 

AQS-903/930 systems will interface (via either 
ARINC 419/429 or MIL-STD-1553B busses) to other 
avionics systems responsible for sonobuoy launching, 
navigation, tactical tracking and weapon release. 


Status 
Selected for the Royal Navy EH 101 Merlin helicopter. A 
production order has been received. 


Contractor 
GEC-Marconi Avionics Ltd, Rochester. 


The Royal Navy EH 101 Merlin ASW helicopter 


ASN-900 Series tactical 
processing systems and systems 
integration 

The ASN-900 Series tactical processing systems pro- 
vide facilities to correlate and process data for display 
from the wide variety of sensors and navigation systems 
installed in modern maritime patrol aircraft or ASW heli- 
copters. The system enables the tactical co-ordinator to 
display data in an easily assimilated form and assist in 
the solution of complex navigation, intercept and attack 
problems. ASN-902 and 924 systems, which are based 
on proven AQS-902/920 hardware, have a flexible 
design which makes them readily adaptable for use as 
the central element in an integrated mission manage- 
ment system. It can replace the variety of individual sen- 
sor system control and display units with common 
integrated units, providing flexibility of operation. Stan- 
dard ARINC 419, 429 and MIL-STD-1553B data inter- 
faces allow installation as original equipment or as a 
retrofit. 

The ASN-902 system, in service in Sea King Mk 42B 
helicopters, has a monochrome display, whereas the 
ASN-924, which is in production, has a colour display to 
enhance the information presented to the tactical co- 
ordinator. A totally new series, designated ASN-990, 
the heart of the GEC-Marconi Avionics MPA Mission 
Avionics (GEMMA) system, is now under development. 
These systems will use Motorola 68000 Series micro- 
processors and be programmed in Ada. 

Systems integration considerably improves the 
efficiency and flexibility of any mission avionics suite, 
minimises the weight of combinations of multiple sen- 
sors and simplifies logistic and training problems with 
common control units and multipurpose displays. GEC- 
Marconi Avionics can offer various levels of systems 
integration, extending to a totally integrated mission 
management system. The company’s Maritime Aircraft 
Systems Division has carried out systems integration 
for the advanced Sea King Mk 42B. This programme 
incorporates an AQS-920 Series acoustic processor 
and, as its core element, an ASN-902 tactical process- 
ing system. 


Status 

The ASN-902 tactical processing system is in service in 
the advanced Sea King Mk 42B. The ASN-924 is in pro- 
duction and the ASN-990 is under development. 


Contractor 
GEC-Marconi Avionics Ltd, Rochester. 


The GEC-Marconi Avionics integrated mission 
avionics suite in a Sea King Mk 42B 


ASW crew trainers 

GEC-Marconi Avionics ASW Crew Trainers (ACT) pro- 
vide fully dynamic real-time anti-submarine warfare 
training for maritime patrol aircraft and helicopter 
crews. ACT systems offer comprehensive acoustic, tac- 
tical and crew co-operation and co-ordination training 
by simulating sonobuoy, dipping sonar, target and 
ocean environmental data. This data can be controlled, 
processed and displayed on the aircraft’s acoustic and 
tactical systems in exactly the same way as real data. 
Training is therefore achieved without the need to 
deploy sonobuoys or dipping sonar, or use co-oper- 
ating submarines and surface vessels, thus substan- 
tially reducing costs and_ increasing _ training 
opportunities. There are two basic variants of ACT. 
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ACT 1 is asoftware-based system developed specifi- 
cally for the GEC-Marconi Avionics AQS-901 acoustic 
processing system in Royal Air Force Nimrod MR. Mk 2 
and Royal Australian Air Force P-3C Orion maritime 
patrol aircraft. It comprises an Exercise Control Unit 
(ECU) and the computer programme which is down- 
loaded into the AQS-901 from a Magnetic Tape Unit 
(MTU). The crew member acting as the exercise con- 
troller uses the ECU to set the target’s initial start 
position, course, speed and depth and, if desired, con- 
trol subsequent target manoeuvres and ocean con- 
ditions. Otherwise, the facilities and functions 
necessary to simulate fully dynamic ASW scenarios are 
automatic. 

ACT 2, a hardware-based system, is far more flexible 
and capable than ACT 1. Its main advantages are that it 
can be used with any type of airborne acoustic pro- 
cessor and is capable of simulating the characteristics 
of any sonobuoy, dipping sonar, target and ocean 
environment specified by the user. 

ACT 2 comprises an Acoustic Simulation Unit (ASU) 
and ECU. The ASU, which executes the ASW scenarios 
and generates synthetic passive and active acoustic 
data, can be configured to simulate any number of inde- 
pendent sonobuoy and dipping sonar channels. Typi- 
cal ASU weights range from 16 to 24 kg for 8- and 
16-channel systems in a 1 ATR short box and 24 kg for 
32 channels in a 1% ATR short unit. The ECU is an intel- 
ligent control terminal with an integral keyboard and 
display. In addition to performing all exercise control 
functions, the battery-supported ECU is used for the 
temporary storage of exercise scenario data. Two types 
of ECU are available: one is a small hand-held unit 
weighing 3 kg and the other is a lap-top unit weighing 
approximately 6 kg. The latter is suitable for the larger, 
fixed-wing aircraft. 

The ACT 2 systems currently available can simulate 
up to 16 independent data channels from any combi- 
nation of LOFAR, DIFAR, Ranger, DICASS and bathyth- 
ermal sonobuoys and generate simultaneously the 
acoustic signature characteristics of up to three inde- 
pendent targets. Simulation of specific dipping sonars 
and other types of sonobuoy can be easily accommo- 
dated within the existing hardware. 

Unlike ACT 1, there are no limitations with ACT 2 on 
the potential number and variety of exercise scenarios 
available for training. These are created and maintained 
by each customer, using an Exercise Support System 
(ESS). The ECU and ESS functions can be performed 
using a single common IBM PC compatible computer 
which can also be used as a classroom trainer and for 
conducting post-flight debriefs. Scenarios created from 
target and ocean characteristics defined and stored in 
the ESS library files by the customer are downloaded 
into the ECU before flight. On board the aircraft the 
scenario data is transferred to the ASU. The ECU is then 
used to control and record the results of each exercise 
for subsequent in-flight or post-flight debrief. 


Status 

ACT 1 is in service with the Royal Air Force and Royal 
Australian Air Force. ACT 2 has completed develop- 
ment and is in full production. Initial deliveries have 
been made to several customers. 


Contractor 
GEC-Marconi Avionics Ltd, Rochester. 


The GEC-Marconi Avionics ASW crew trainer exer- 
cise support system (bottom) and exercise control 
unit (top) 
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Software for central tactical 


systems 

Under contract to Racal Avionics, Logica has devel- 
oped applications software embedded within the Cen- 
tral Tactical System (CTS) (see the Racal avionics 
management system in the Flight Management and 
Control section) to link an additional sensor to the 
updated Royal Navy Lynx helicopter. The software 


provides all the control and monitoring functions for the 
GEC-Marconi Sea Owl passive identification device 
which will considerably improve the Lynx night oper- 
ating capability (see GEC-Marconi Avionics entry in the 
Electro-Optics section). 

Logica also studied the feasibility of updating the 
Royal Air Force Nimrod MR. Mk 2 maritime reconnais- 
sance aircraft CTS. Logica’s role was to define how 


much of the present system will need replacing, to 
identify various design options and advise on the best 
and most cost-effective methods of carrying out the 
task. The study covered software, hardware and system 
architecture. 


Contractor 
Logica Defence & Civil Government Ltd. 


Type 195/2069 sonar for 


helicopters 

The Marconi Underwater Systems Type 195 sonar is a 
helicopter dunking system designed principally for 
Royal Navy Westland Sea King helicopters. It provides 
full 360° coverage and is said to be effective at ranges 
up to 8000 yards (7300 m). Full azimuth coverage is 
provided in stepped fashion over 90° arcs progress- 
ively, but manual control permits the operator to con- 
centrate on any particular sector. The system is 
programmed to undertake an automatic search. The 
operator is provided with audio, visual Doppler and vis- 
ual sector sonar information. 

The Type 195 may be employed for either surveil- 
lance or attack control, or for both simultaneously. 
Pulse length and detection range settings are operator- 
selectable to optimise the system according to sea con- 
ditions and the tactical situation. 

The system uses transistorised circuitry and modular 
techniques permit rapid replacement of faulty sections. 

The current model is the Sonar 195M, which incor- 
porates many improvements over the original equip- 
ment. The Type 2069 sonar is the latest upgrade of the 
195 and has been designed for the Royal Navy Sea 
King Mk 6 helicopter. The sonar transducer has been 
re-engineered to provide a greater operating depth and 
is now integrated with the AQS-902G/DS acoustic sys- 
tem (see GEC-Marconi Avionics entry in this section). It 
employs a new solid-state transmitter and has a longer 
cable. 


Status 
In production with over 250 systems, in service with the 
Royal Navy and several overseas navies. 


Contractor 
Marconi Underwater Systems Ltd. 


The Marconi Underwater Systems Cormorant 
dipping sonar with arms retracted 


The Marconi Underwater Systems Type 2069 
helicopter dunking sonar 


Cormorant sonar 

The Cormorant lightweight dipping sonar is a major 
advance in helicopter sonar which has been developed 
by Marconi Underwater Systems to provide a low fre- 
quency active and passive acoustic sensor capable of 
high performance levels, typically twice that of existing 
systems. When combined with a suitable acoustic pro- 
cessor, Cormorant provides an integrated system 
which complements the area surveillance of modern 
sonobuoys to provide the maximum tactical freedom 
for the ASW helicopter. 

The advanced design of Cormorant overcomes the 
size and weight constraints that have limited the oper- 
ational performance of previous generations of dipping 
sonar. Its all-up weight of 220 kg has extended the 
sonar option to smaller helicopters down to 4000 kg in 
overall weight. 

The Cormorant design is based on an expanding 
array provided by a simple folding construction, which 
achieves a large acoustic receive aperture with a small 
volumetric configuration. The hydrophone array is 
housed within the protection of the submersible unit for 


stowage in the aircraft and during deployment and 
retrieval operations. Once the submersible unit has 
reached its operating depth the hydrophone array is 
powered out to its operating position. 

The projector array, hydrophone array, interface 
electronics and auxiliary sensors are carried in the sub- 
mersible body in a modular configuration. 

The compact transducer body design, constructed 
of high strength corrosion-resistant titanium alloys, 
achieves a hydrodynamic profile, ensuring low drag 
and stable deployment and recovery. Aerodynamic 
stability enables flight at the trail at maximum cruising 
speed and a minimum winding load gives short recov- 
ery and deployment times and long cable life. 

Deployment speed is 3.7 m/s and recovery speed is 
5.4 m/s. Cormorant operates between 15 and 457 m. It 
is an omnidirectional system, with a 360° field-of-view 
and provides multifrequency active acoustics and 
broadband passive acoustics. For communications it is 
compatible with AN/UQC-1 and AN/WQC-501 under- 
water communications systems. 


Status 

Cormorant has successfully completed a full tech- 
nology demonstrator programme for the Royal Navy as 
well as foreign weapons evaluation and airborne low 
frequency sonar demonstrations for the US Navy. It has 
been integrated with the UYS-503 processor as part of 
the AN/AQS-503 HAPS system and delivered to the 
Canadian Armed Forces. 


Contractor 
Marconi Underwater Systems Ltd. 
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The Marconi Underwater Systems Cormorant 
sensor array with arms extended 


UNITED STATES OF AMERICA 


AN/AQS-13 sonar for helicopters 
The AN/AQS-13 is a helicopter dunking system, the 
-13B and -13F models being in production. It is one of a 
series of equipments which began with the Bendix AN/ 
AQS-10 in 1985. The AN/AQS-13B is a long-range 
active scanning sonar which detects and maintains 
contact with underwater targets through a transducer 
lowered into the water from a hovering helicopter. 
Opening or closing rates can be accurately determined 
and the system also provides target classification 
information. 

The AN/AQS-13B has significant advantages in 


operation and maintenance over earlier systems. To aid 
the operator, some electronic functions have been 
automated. Maintenance has been simplified by elim- 
inating all internal adjustments and adding BITE cir- 
cuits. These advantages were brought about by the use 
of the latest electronic circuits and packaging tech- 
niques, which also reduced system size and weight. 
To enhance detection capability in shallow water and 
reverberation limited conditions, while eliminating false 
alarms from the video display, Bendix developed an 
adaptive processor sonar (APS) for the system. The 
APS is a completely digital processor employing fast 


Fourier transform techniques to provide narrowband 
analysis of the uniquely shaped CW pulse transmitted 
in the APS mode. The display retains the familiar PPI 
readout of target range and bearing, but PPS adds pre- 
cise digital readout of the radial component of target 
Doppler. With APS, processing gains of greater than 
20 dB with zero false alarm rates have been measured 
for target Dopplers under 0.5 kts. 

The AN/AQS-13E was the first system to integrate 
APS and sonobuoy processing in a common pro- 
cessor, the sonar data computer. Improvements to this 
system led to the AN/AQS-13F. 


The higher energy transmitted with the longer pulse 
APS mode, combined with the narrowband analysis, 
also substantially improves the figure of merit in the 
non-reverberant conditions typical of deep water oper- 
ations. Measured processing gains for APS under 
ambient wideband noise limited conditions exceed 
7 OB. 

The AN/AQS-13F has been designed to provide rap- 
id tactical response against the most advanced sub- 
marine threats. It is a sister equipment to the 
AN/AQS-18 (see next item) and is identical in many 
respects. A new transducer, when lowered to depths of 
up to 1450 ft, permits instantaneous range improve- 
ments of over 100% compared to previous systems. 
Very high speed reeling allows a dip to maximum depth 
to be completed in approximately 3 min. The powerful 
omnidirectional transducer providing 216+1 dB source 
level is integrated with a sensitive directional receiver 
array providing azimuth resolution in a small rugged 
unit. The sonar data computer offers digital matched fil- 
ter processing for 200 ms and 700 ms sonar pulses, as 
well as sonobuoy control and processing. The azimuth 
and range indicator and receiver provides a video dis- 
play for the operator. 


The AN/AQS-13F transducer and winch 
(Raymond Cheung) 


Specifications 

Weight: 373 kg (13A), 282 kg (13B), 280 kg (13F) 
Frequencies: 9.25 to 10.75 kHz 

Sound pressure level: 113 dB (13B), 216 dB (13F) 
Range scales: 1, 3, 5, 8, 12, 20 nm (0.9, 2.7, 4.6, 7.3, 
11, 18.3 km) 
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Operational modes: active 3.5 or 35 ms, MTI, APS, 
passive, voice communications, key communications 
(13A). 

Active 3.5 or 35ms rectangular pulse, 200 ms or 
700 ms shaped pulse, MTI, passive 500 Hz (bandwidth 
9 to 11 kHz), SSB voice communications on 8 kHz 
(13F) 

Visual outputs: range and bearing (13A). 

Range, range rate, bearing and operator verification 
(13B) 

Audio output: single channel with gain control (13A). 
Dual channel with gain control plus constant level to air- 
craft intercom (13B) 
Recorder operation: 
aspect, MAD self-test 
Operating depth: 1450 ft at 50 ft hover (13F) 


bathythermograph, range, 


Status 

The AN/AQS-13 is widely used by US forces and 1000 
sets have been ordered or supplied for the helicopters 
of 15 foreign navies in Europe, Asia, the Middle East 
and South America. The AN/AQS-13F was selected by 
the US Navy and is now in operation on the SH-60F car- 
rier-based ASW helicopter. 


Contractor 
AlliedSignal Ocean Systems. 


AN/AQS-18 sonar for helicopters 


The AN/AQS-18 is a helicopter long-range active scan- 
ning sonar. The system detects and maintains contact 
with underwater targets through a transducer lowered 
into the water from a hovering helicopter. Active echo- 
ranging determines a target’s range and bearing and 
opening or closing rate relative to the aircraft. Target 
identification information is also provided. 

The AN/AQS-18 is an advanced version of earlier 
dunking sonars made by AlliedSignal and includes digi- 
tal technology, improved signal processing and 
improved operator displays. The system consists of a 
small high density transducer with a high sink and 
retrieval rate, a built-in multiplex system to permit use of 
a single conductor cable, a 330 m cable and compat- 
ible reeling machine and a lightweight transmitter built 
into the transducer package. The Adaptive Processor 
Sonar (APS), which provides enhanced performance in 
shallow water areas, is an integral part of the system. 

The AN/AQS-18 offers a number of improvements 
over earlier dipped sonars. These include increased 
transmitter power output to give longer range, high 
speed dip cycle time and reductions in weight of all 
units. 

The APS increases detection capability in shallow 
water and reverberation-limited conditions, while elim- 
inating false alarms from the video display. The APS isa 
digital processor which uses fast Fourier transform 
techniques to provide narrowband analysis of the 
uniquely shaped CW pulse transmitted in the APS 
mode. The PPI display retains the normal readout of tar- 
get range and bearing. 

The APS processing gain improvement over the 


normal AN/AQS-18 analogue processing is 20 dB fora 
2 kts target and 15 dB for a 5 kts Doppler target. The 
higher energy transmitted with the longer pulse APS 
mode, combined with the narrowband analysis, also 
improves operation in the non-reverberant conditions 
more typical of deep water. The gain improvement out- 
side the 10 kts or greater high reverberation zone under 
wideband noise limited conditions exceeds 7 dB. 

The latest version is the AN/AQS-18(V) which is avail- 
able with both 300 and 450 m length cables. 


Specifications 

Weight: 252 kg plus 13.3 kg for APS 
Operating depth: 330 m 

Frequencies: 9.23, 10, 10.77 kHz 

Sound pressure level: 217 dB/uPa/yd (0.9 m) 
Range scales: 1000, 3000, 5000, 8000, 
20 000 yds 

Modes: 3.5 or 35 ms pulse (energy detection) and 200 
or 700 ms pulse (narrowband analysis) 

Visual outputs: range, range rate, bearing, operator 
verification 

Audio output: dual channel with gain control plus con- 
stant level to aircraft intercom 

Recorder operation: bathythermograph, 
ASPECT, MAD, BITE 


12 000, 


range, 


Status 

In production and in service with the German, Japa- 
nese, Italian, Taiwanese, Greek, Portuguese, Spanish 
and US navies on Lynx, SH-3, SH-60J and S-70C(M)-1 
helicopters. 


Contractor 
AlliedSignal Ocean Systems. 


The AN/AQS-18 deployed from a German Navy 
Westland Lynx Mk 88 helicopter 


US Navy P-3 Aircraft Update IV 
Boeing is developing the updated mission avionic sys- 
tem for the US Navy’s P-3 Orion ASW aircraft under a 
$244 million contract awarded in July 1987. The new 
capability, known as Update IV, will be integrated by 
Boeing using equipment supplied by a range of sub- 
contractors and the first prototype was due to be 
delivered to the Navy in the Summer of 1993. There- 
after, Boeing has options to convert 140 existing air- 
craft to the Update IV standard. Earlier, the Update IV 
programme had been approved by the Navy’s System 
Acquisition Review Council in November 1984 and 
Boeing had received an award for the demonstration 
and validation phase in November 1985. The main com- 
petitor in this phase was the P-3’s designer, Lockheed. 
Systems forming part of the Update IV inventory 
include the Texas Instruments AN/APS-137 radar, a 
Magnavox acoustic interface system, a high density 
digital recorder from Honeywell, the AN/ALR-66(V)5 


electronic detection and classification system devel- 
oped by General Instruments, Resdel’s sonobuoy 
receivers, colour displays from Smiths Industries and 


The Update IV programme was scheduled for the Orion P-3C 


Titan Linkabit communications set. There will also be 
data entry panels developed by Resdel and Boeing is 
providing its own universal display and control system. 


16 ANTI-SUBMARINE WARFARE / USA 


Status 
With the changing role and missions in the post-Cold 


War environment and the decreased need to counter 


deep water submarine threats, the US Navy has issued 
a termination notice for the P-3 Update IV programme. 


Contractor 
Boeing Defense & Space Group. 


The Update !V operators’ consoles for the 
Lockheed P-3 


Tactical data system 

The Collins Tactical Data System (TDS) is installed on 
the Royal Australian Navy’s Role Adaptable Weapons 
System (RAN/RAWS), the Sikorsky S-70B-2 Seahawk 
helicopter. With this system the Seahawk can perform 
ASW missions with three crew members, do all sensor 
processing on board the aircraft, locate, classify and 
prosecute targets autonomously and transfer target 
data automatically via digital data link. 

The Collins TDS consists of a tactical display unit, a 
horizontal situation video display, a multifunction key- 
board for communication navigation and identification 
management, an advanced mission adaptable com- 
puter, a data loader that simplifies the preflight mission 
preparation and a data link to transfer target and mis- 
sion data. 

The S-70B-2 with the Collins TDS has the capability to 
assist the crew in making tactical decisions auton- 
omously and each crew member has access to virtually 
all tactical data. That implies greater situational aware- 
ness, so that the entire mission can be flown by three 
crewmen. System functions include navigation, flight 
plan management, data link, tactical display and data- 
bus controller. 

The tactical display unit is a multifunction display 
which provides an integrated pictorial representation of 
processed sensor information to the tactical co-ordina- 


tor and sensor operator. As it is raster driven, there is no 
limit to the amount of information that can be displayed. 
Two identical, yet independent, 8 x 8in (203 xX 
203 mm) CRTs display standard naval combat data sys- 
tem symbology and various special display icons in the 
presentation of the tactical plot. Crew members use 
multifunction slew controllers to select symbols to pro- 
vide access to the various display functions and to des- 
ignate displayed data to the system. There are no 
complicated or extensive sets of buttons and switches 
to master and during a mission the crew can concen- 
trate on the tactical display, not on managing a host of 
individual subsystems. 

A powerful mission adaptive computer links all the 
aircraft sensors and displays via a Collins MIL- 
STD-1553B multiplex databus management system. A 
very efficient functionally redundant integrated design 
places specific emphasis on maintaining a consistently 
high mission success rate through graceful 
degradation. 


Status 
In service on the Royal Australian Navy Sikorsky 
S-70B-2 Seahawk helicopter. 


Contractor 
Collins Avionics & Communications Division. 


The Collins tactical data system is in service on the 
Royal Australian Navy Sikorsky S-70B-2 Seahawk 
helicopter 


AN/ARS-2 sonobuoy reference 
system 

Designed and built for the Lockheed Viking S-3A ASW 
aircraft, the AN/ARS-2 provides passive AME and 
active DME location for sonobuoys operating on up to 
31 standard sonobuoy channels. The system uses the 
aircraft's onboard Univac 1832 computer for process- 
ing and display. 

Ten fuselage and wing-mounted antennas receive 
radio signals from the sonobuoy, which the SRS com- 
puter uses to determine the angles and slant ranges to 
the detector. 

A variant of the AN/ARS-2, the ARS-501, is built for 
the special requirements of the Canadian Armed 
Forces’ CP-140 Aurora ASW aircraft. The ARS-501 also 
uses the aircraft's onboard computer to process and 
display up to 31 channels of sonobuoy location data. 


Specifications 
Dimensions: 222 « 229 x 483 mm 


Weight: (receiver-converter only) 15.9 kg 
Power supply: 115 V AC, 150 W 
Temperature range: —54 to 71°C 
Cooling air: 0.24 kg/m 

Vibration specifications: MIL-T-5422E 
Reliability: 2650 h MTBF 

Environmental specification: MIL-E-5400 


Status 
In service on US Navy Lockheed S-3A Vikings. 


Contractor 
Cubic Defense Systems Inc. 


AN/ARS-3 sonobuoy reference 
system 

The AN/ARS-3 is a major part of the Update II improve- 
ments to the US Navy’s Lockheed P-3C ASW aircraft. 
Comprising 10 blade antennas and a_receiver- 


converter, the system provides for the passive detec- 
tion and location of sonobuoys transmitting on 31 stan- 
dard channels. The system uses the P-3C’s Univac 
CP-901 computer for processing and display. It uses 
the aircraft’s inertial navigation system to determine the 
geographical position of the buoys. In conjunction with 
the CP-901, the AN/ARS-3 can locate a faulty module 
95 per cent of the time. Unlike the AN/ARS-2, the sys- 
tem needs no cooling air. 


Specifications 

Dimensions: 279 X 546 x 311 mm 
Weight: (including antennas) 35.8 kg 
(receiver-converter only) 24.5 kg 

Power supply: 115 V AC, 150 W 
Temperature range: —54 to 71°C 
Cooling air: none 

Vibration specifications: MIL-T-5422E 
Reliability: 1000 h MTBF 

Environmental specification: MIL-E-5400 


Status 
In service on Lockheed P-3C Orions flown by the US 
Navy, Australia, Japan and the Netherlands. 


Contractor 
Cubic Defense Systems Inc. 


AN/ARS-4 sonobuoy reference 


system 

The AN/ARS-4 is a modified version of the AN/ARS-2 
designed for the Lockheed S-3B ASW aircraft. It is 
being retrofitted into all S-3 aircraft in the US Navy 
inventory. The unit’s updated electronics provide 
improved performance, reliability and maintainability, 
as well as the ability to locate sonobuoys operating on 
the 99 sonobuoy channels. 


Specifications 

Dimensions: 222 x 229 x 483 mm 
Weight: (receiver-converter only) 15.9 kg 
Power supply: 115 V AC, 150 W 
Temperature range: —54 to 71°C 
Cooling air: 0.24 kg/m 

Vibration specifications: MIL-T-5422E 
Reliability: (SBR only) 2862 h MTBF 
Environmental specification: MIL-E-5400 


Status 
Currently being retrofitted into all US Navy Lockheed 
S-3 aircraft. 


Contractor 
Cubic Defense Systems Inc. 
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Cubic’s AN/ARS-5 sonobuoy reference system 


AN/ARS-5 sonobuoy reference 


system 

Designed for the Lockheed P-3C Update Ill, Cubic’s 
AN/ARS-5 is an improved version of the AN/ARS-3. It 
has 99-channel capability as well as advanced design 
and built-in expansibility for such additional capabilities 
as anti-jamming, communications intelligence and 
search and rescue. The AN/ARS-5 incorporates the lat- 
est advances in self-test antenna radiation and built-in 
test equipment; the key difference between the ARS-5 
and the other systems in the series is that it incorpor- 
ates an embedded computer, while the others rely on 
computing within the aircraft. 


Specifications 
Dimensions: 279 < 546 x 311 mm 


Weight: (including antennas) 35.8 kg 
(receiver-converter only) 24.5 kg 

Power supply: 115 V AC, 150 W 
Temperature range: —54 to 71°C 
Cooling air: none 

Vibration specifications: MIL-T-5422E 
Reliability: 1000 h MTBF 

Environmental specification: MIL-E-5400 


Status 
In production for the US Navy’s Lockheed P-3C Update 
Ill programme. 


Contractor 
Cubic Defense Systems Inc. 


Stand-alone sonobuoy reference 


system 

Under an independent research and development pro- 
gramme, Cubic is developing a stand-alone SRS that 
can allow virtually any fixed-wing aircraft or helicopter to 
have full SRS capabilities. This unit will incorporate 
such additional features as anti-;amming, DME, 
COMINT and search and rescue. Other features 
include self-calibration and built-in fault isolation for 
easier maintenance. 

This stand-alone capability can be incorporated into 
either the AN/ARS-4 or the AN/ARS-5 chassis and can 
interface with any aircraft databus. Using its own 
embedded computer system, the system can operate 
in both active and passive modes with sonobuoys oper- 
ating on up to 99 channels. 

Performance specifications for the stand-alone SRS 
are identical to those for the AN/ARS-5. 


Contractor 
Cubic Defense Systems Inc. 


US Navy Lockheed S-3B Viking ASW aircraft are 
equipped with Cubic AN/ARS-4 sonobuoy 
reference systems 


AN/AKT-22(V)4 telemetry data 


transmitting set 

The AN/AKT-22(V)4 system relays up to eight channels 
of sonobuoy data from an ASW helicopter to a ship. It 
comprises the T-1220B transmitter-multiplexer, the 
C-8988A control indicator, an AS-3033 antenna and a 
TG-229 actuator. The sonobuoy signals are received by 
dual AN/ARR-75 radio receiving sets and passed into 
the transmitter-multiplexer. The control indicator has 
four trigger switches, each of which disables two data 
channels. Composite trigger tones are brought into the 
multiplexer separately via the control indicator and 
combined with the sonic data channels and the single 
voice channel. The resulting FM signal is used to modu- 
late the transmitter. 

The data transmitting set has a DIFAR operating 
mode in which the extra voice channel is inoperative 
and the composite FM modulating signal is discon- 
nected from the transmitter input. Two DIFAR sono- 
buoy transmissions enter the transmitter-multiplexer on 
dedicated channels. After conditioning in an amplifier- 
adaptor, the DIFAR signal is split into two components: 
DIFAR A and DIFAR B. The A signal is conditioned in a 
low-pass filter, while the B signal drives a variable-cycle 
oscillator centred at 70 kHz, and then passes through a 
bandpass filter. The two filter outputs are combined lin- 
early, and the resulting composite modulation signal 
drives the transmitter. A switch on the controller-indi- 
cator controls whether the normal sonic or composite 
DIFAR signals are transmitted. 

The AS-3033 antenna has two sections: a VHF 
element for receiving the sonobuoy signals and a UHF 
part which sends the multiplexed data down to the ship. 


pRROCIKT A) 
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The Flightline Electronics AN/AKT-22(V)4_ tel- 
emetry data transmitting set 


The ship receives the information on an AN/SKR tele- 
metric data receiving set. 


Specifications 

Primary power input: 115 V AC, 3-phase, at 0.85 A, 
1.5 A, and 1 A respectively 

Warm-up time: <1 min in standby mode < 15 min un- 
der environmental extremes 

Operating stability: >100 h for continuous or intermit- 
tent operation 

Output frequency: 2200-2290 MHz, 1 of 20 switch-sel- 
ectable S-band channels 

Multiplexer inputs: (a) 8 sonar data channels (7 with 
10-2000 Hz bandwidth; 1 with 10-2800 Hz), at 0.16-16 V 
(b) 4 sonar trigger channels, 26-38 kHz, at 1-3 V 

(c) 1 voice channel, 300-2000 Hz bandwidth, at 0-0.25 V 
(d) 2 composite DIFAR channels, 10-2000 Hz band- 
width at 3-6 V or 10.6 V 


Channel phase correlation: difference in phase delay 
between any 2 passive data channels < 1° (10-500 Hz) 


Status 
In service with US Navy. 


Contractor 
Flightline Electronics Inc. 


AN/ARN-146 on-top position 


indicator 

The AN/ARN-146 radio receiving set is a 99 RF channel 
On-Top Position Indicator (OTPI) which is used on 
board ASW rotary- and fixed-wing aircraft to provide 
bearing and on-top position indication of deployed 
sonobuoys. When used in conjunction with a suitable 
ADF system, the AN/ARN-146 enables an operator to 
locate and verify the position of sonobuoys which are 
operating on any of 99 RF channels. 

The AN/ARN-146 has a modular solid-state design 
and is designed to be used with computer control, ei- 
ther via RS422 directly or when connected with the AN/ 
ARR-84 sonobuoy receiver. The AN/ARN-146 is form 
and fit interchangeable with the R-1651/ARA and 
R-1047 A/A OTPI receivers. It is compatible with 
ARA-25, ARA-50 and OA-8697/ARD ADF antenna 
systems. 

The AN/ARN-146 set consists of the R-2330/ 
ARN-146 receiver and the C-11699/ARN-146 radio set 
control. The R-2330/ARN-146 is a VHF AM receiver 
which receives signals from sonobuoys operating on 
any of 99 RF channels in the frequency range from 136 
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to 174 MHz. This receiver houses all the electronics, 
including internal transfer circuits for the switiching of 
RF, baseband, power and phase compensation circuits 
for sharing the DF system between the OPTI and an 
associated UHF receiver system for the ADF. The 
R-2330/ARN-146 also contains a PLL synthesised local 
oscillator, digital address decoder, voltage tuned BP fil- 
ters, AGC and BIT circuitry. 

The C-11699/ARN-146 radio set control is an 
optional manual control box which is used in place of 
the RS422 bus or the MIL-STD-1553B dual bus of the 
AN/ARR-84. This control box provides the capability to 
apply power to the AN/ARN-146 system to select any 
one of 99 RF channels, to activate the BIT circuitry and 
to display adequate signal strength and results of the 
BIT via the adequate signal strength indicator. 


Specifications 
Dimensions: (radio 
77.47 mm 

(radio set control) 57.15 x 127 x 146 mm 

(mounting plate) 15.2 x 144.8 x 77.47 mm 

Weight: (radio receiver) 2.15 kg 

(radio set control) 0.57 kg 

(mounting plate) 0.27 kg 

Power supply: 115 V AC, 400 Hz, single phase, 15 VA 
28 V DC, 20 W 

Frequency range: 136-173.5 MHz (99 channels) 
Sonobuoy compatibility: DIFAR, LOFAR, Ranger, BT, 
CASS, DICASS, VLAD, CAMBS, Barra, ERAPS, HLA, 
ATAC, SAR 

Reliability: 3000 h 


receiver) 125.8 x 134.6 xX 


Status 
In production for aircraft of the US Navy. 


Contractor 
Flightline Electronics Inc. 


AN/ARR-72 sonobuoy receiver 


system 

The AN/ARR-72 sonobuoy receiver system is used on 
the Lockheed P-3C patrol aircraft, in conjunction with 
acoustic signal processors and a digital computer. The 
AN/ARR-72 system receives, amplifies and demodu- 
lates FM signals transmitted by deployed sonobuoys in 
the 162.25 to 173.5 MHz VHF band. The AN/ARR-72 is 
compatible with the AN/SSQ-36, 41, 50, 53 and 62 
sonobuoys. The receiver is in five parts: AM-4966 pre- 
amplifier, CH-169 receiver, SA-1065 audio assembly, 
C-7617 control indicator and SG-791 Acoustic Sensor 
Signal Generator (ASSG) which performs diagnostic 
functions. The AN/ARR-72 system is compatible with 
LOFAR, CODAR, BT, RO, CASS and DICASS 
equipment. 

The AN/ARR-72 is a dual conversion superhetero- 
dyne VHF receiver system. Radio frequency signals are 
received at the dual aircraft VHF blade antennas, ampli- 
fied by the system’s AM-4966 dual RF amplifiers and 
passed on to the CH-169 31-channel receiver 
assembly. Within this assembly a multicoupler distrib- 
utes the preamplified RF to the 31 fixed tuned 
receivers, where it is further amplified and demodu- 
lated to provide baseband audio and FF level signals. 

Each of the 31 receiver channels contains a chan- 
nelised first converter, an IF filter, a second converter 
and a discriminator/amplifier. The first converter con- 
tains a crystal-controlled local oscillator and mixed/IF 
circuit. The plug-in discriminator/amplifier provides RF 
level and FM signal detection. The optional phaselock 
discriminator is directly interchangeable with the dis- 
criminator/amplifier module. The first converter, sec- 
ond converter and discriminator/amplifier assemblies 
are plug-in units and, excepting the local oscillator crys- 
tals, are identical for the 31 channels. 

The SA-1605 audio assembly includes 19 audio 
switching and amplifier cards and two audio power sup- 
ply regulators. The audio assembly accepts the base- 
band and RF level outputs of the 31 receivers and 
outputs them to the computer and processing equip- 
ment. Each of the 19 audio channels contains a 31 by 1 
switching matrix to select the output of a given receiver. 
This receiver signal is then amplified and provided 
through two individually buffered outputs to the pro- 
cessing equipment. Selection of a particular receiver 
channel may be accomplished by the digital computer 


Modules of the Flightline Electronics AN/ARR-72 sonobuoy receiver (from left): preamplifier, acoustic 


US Navy SH-60 LAMPS Mk III helicopters have Flightline Electronics AN/ARR-72 sonobuoy receivers 


eee 


sensor signal generator, receiver, audio assembly and control indicator 


or the C-7617 dual channel control indicator. RF level 
for the selected receiver is displayed on the corre- 
sponding control-indicator meter. 

The SG-791 ASSG is the BIT for the receiver system. 
RF test signals are generated for application to the pre- 
amplifier, the multicoupler or to a radiating antenna. 
Internal circuits generate simulated signals for the test- 
ing of normal LOFAR, extended LOFAR, range only and 
BT processing equipment. External modulation inputs 
are provided to accept modulation from devices such 
as the target generator in the demultiplexer of the AN/ 
AQA-7(V) DIFAR equipment, thus allowing end-to-end 
checks of sophisticated ASW equipment. 

The ASSG contains a redesigned multi-frequency 
oscillator to provide for generation of the 31 individual 
RF frequencies. This replaces a previously utilised crys- 
tal turret. This synthesiser reduces the channelling time 
from 10 s to less than a second. 


Specifications 

Weight: (preamplifier) 0.9 kg 

(receiver) 26.53 kg 

(audio) 17.69 kg 

(ASSG) 8.71 kg 

(8 control indicators) 14.51 kg 

Total weight: 68.36 kg 

Power supply: 115 V AC, 400 Hz, single-phase, 300 W 
28 V DC, 280 mA for panel lighting of each control indi- 
cator and ASSG 

18 V DC, 250 mA for ASSG annunciators 
Frequency range: (31 channels) 
173.5 MHz at 0.375 MHz spacing 

Noise figure: 5 dB max (3.5 dB is typical) 
IF rejection: 66 dB min (>100 dB typical) 
Image rejection: 66 dB min (>100 aB typical) 

High audio level: 16 VRMS at +75 kHz deviation 
Standard audio level: 2 VRMS at +75 kHz deviation 
Crosstalk: >54 dB min 

Output isolation: 60 dB min 

Audio frequency response: +1 dB from -20 Hz to 
20 kHz; +6 dB from 5 Hz to 40 kHz 

Audio distortion: —-20 Hz to 5 Hz <3% 5 kHz to 18 kHz 
<5% 

Controlled audio phase characteristics: -100 Hz to 
3 kHz £5° 


162.25 and 


Audio noise: 10-300 Hz 2 MV 

301-2400 Hz 3 MV 

Reliability: 500 h MTBF including ASSG and 10 dual- 
channel control indicators 

Operational stability: 500 h 

Operating life: 20 000 h 


Status 
In production and in service with Lockheed P-3C air- 
craft and Sikorsky SH-60 LAMPS Mk III helicopters. 


Contractor 
Flightline Electronics Inc. 


AN/ARR-75 sonobuoy receiving 


set 

The AN/ARR-75 sonobuoy receiving set is a 31 RF 
channel FM receiver designed for use on ASW fixed- 
wing aircraft and shipboard applications. Independent 
receiver modules provide four simultaneous demod- 
ulated audio outputs, each capable of selecting one of 
31 RF input channels. 

The AN/ARR-75 receiving set is composed of two 
units. The first of these units is the OR-75/ARR-75 
receiver group assembly, which consists of the 
PP-6551/ARR-75 power supply, four R-1717/ARR-75 
receiver modules and the CH-670/ARR-75 chassis. The 
receiver group assembly contains the majority of the 
system’s electronics. 

The second receiving set unit is the C-8658/ARR-75 
or C-10429/ARR-75 radio set control. This control! unit 
provides independent RF channel selection and signal 
strength monitoring of any one of the 31 RF channels 
for each of the four receiver modules. 

Flightline Electronics also manufactures the mainten- 
ance kit for the AN/ARR-75. 


Specifications 

Construction: modular, with 36 quick replacement 
assemblies 

Dimensions: (receiver) 203 x 186 x 305 mm 
(controller) 122 x 145 x 71 mm 


Weight: (receiver) 9.8 kg 

(controller) 1.1 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 75 VA max 
27 V(C-8658) or 5 V(C-10429), 5.6 W for lighting at ei- 
ther 27 V (C-8658) or 5 V (C-10429) 

Frequency range: 162.25-173.5 MHz (31 channels) 
Noise figure: 5 dB at 50 ohms 

Specifications: MIL-STD-461, 462, 463, 781, MIL- 
E-5400, MIL-R-81681, AR-5, 8, 10, 34 

Reliability: 1500 h MTBF 

Life: 20 000 h 


Status 
In production and in service on the LAMPS Mk\, 
LAMPS Mk IIl and SH-3H helicopters. 


Contractor 
Flightline Electronics Inc. 


The Flightline Electronics AN/ARR-75 sonobuoy 
receiver 


AN/ARR-84 99 RF channel 


sonobuoy receiver 

The AN/ARR-84 is designed to receive signals from all 
current and planned future US and allied sonobuoys. 
This receiver has four acoustic channels capable of 
receiving signals from up to four deployed sonobuoys 
simultaneously on any of 99 RF channels. The AN/ 
ARR-84 is installed on a variety of ASW platforms, 
including rotary- and fixed-wing aircraft as well as large 
surface combatants and fast patrol craft. This receiver 
is a form and fit replacement for its predecessor, the 
AN/ARR-75 31 RF channel sonobuoy receiver. 

The AN/ARR-84’s major assemblies include a power 
supply, four identical receiver modules and the electri- 
cal equipment chassis. The power supply contains the 
input/output assembly for MIL-STD-1553B and the FSK 
printed circuit board, allowing digital sonobuoy data 
extraction. 

Additional features of the AN/ARR-84 include dual 
selectable IF bandwidths for optimum performance 
with a wide variety of sonobuoy types. Outstanding AM 
rejection and mechanical vibration immunity severely 
reduce spurious returns due to propeller/rotor multi- 
path and platform vibration. Low susceptibility to con- 
ducted and radiated energy prevents desensitisation 
and allows the AN/ARR-84 to be utilised near strong 
onboard emitters and shipboard search radars. 

Flightline also provides an optional radio set control, 
which is intended for use when an on-line computer is 
not available and which provides power control and BIT 
operation for the receiver group. RF channel selection, 
sonobuoy type selection and RF level readout is pro- 
vided independently for each of the four receivers in the 
group. Operator input is effected through a multifunc- 
tion keypad, with signal strength provided as a histo- 
gram display and entry readback/failure data provided 
by a 16-character message display. 


Specifications 
Dimensions: 190.5 x 381 « 254 mm 
Weight: (receiver) 11.34 kg 


The Flightline Electronics AN/ARR-84 99 RF chan- 
nel sonobuoy receiver shown with the AN/ 
ARN-146 OTPI (on the right) 
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(optional control box) 1.81 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 100 VA 
Frequencies: 136-173.5 Hz (99 channels) 

Sonobuoy compatibility: DIFAR, LOFAR, Ranger, BT, 
DICASS, VLAD, CAMBS, Barra, ERAPS, HLA, ATAC, 
SAR 

Environmental: MIL-E-5400 Class 1B 

Reliability: 1500 h MTBF 


Status 
In production and in service with aircraft of the US Navy. 


Contractor 
Flightline Electronics Inc. 


AN/ARR-502 sonobuoy receiver 


The AN/ARR-502 sonobuoy receiver is intended for a 
wide variety of maritime patrol aircraft and ASW heli- 
copters. The standard configuration system provides 
for 16 acoustic receiver channels and an OTPI function 
in a lightweight package. However, the systems modu- 
larity allows it to be easily reconfigured to any specific 
application. The receiver module is a plug-in assembly 
containing advanced circuitry and software selectable 
tuning flexibility, allowing for reception of thousands of 
RF channels down to 5 kHz channel spacing with the 
current standard being 99. This hybridised receiver 
module weighs only 0.36 kg and also contains AM 
demodulation capability. 

The AN/ARR-502 features extremely low acoustic 
receiver baseband noise floor, active mixer technology 
for unsurpassed third order intermodulation and spuri- 
ous response performance, threshold extending FM 
detector with programmable characteristics for sono- 
buoy type optimisation, progressive AGC with program- 
mable time constants to improve multipath, propeller 
artefact and countermeasure rejection. It also has latest 
generation surface acoustic wave IF filtering for 
improved phase and delay response to provide the best 
bearing accuracy for multiplexed buoys and best data 
error rate for digital buoys, high resolution self-calibrat- 
ing signal strength indication and high resolution local 
oscillator tuning which can be used to optimise per- 
formance with off-tuned sonobuoys and for operating in 
a countermeasure environment. 

The system is capable of providing acoustic, on-top 
position indicator and SRS receivers in the same pack- 
age and has optional dual antenna input with each 
receiver capable of independently using either antenna 
through autonomous or external control. The OTPI 
receiver is compatible with AN/ARA-25, AN/ 
ARA-48/50 or DF-301E antenna systems. Independent 
or simultaneous operation from MIL-STD-1553B data- 
bus or manual control units is possible, as is operation 
with either internal or antenna collocated preamplifiers. 
Variable receiver configurations allow 16, 20 or 40 
acoustic channel packaging options in a_ single 
package. 

Reliability and maintainability features are fully solid- 
state with no mechanical relays and self-test hardware 
and software perform complete sensitivity and signal- 
to-noise ratio tests on receiver modules. All self-test fail- 
ure data is logged in non-volatile memory and no spe- 
cial test equipment is needed. The system has full ATE 
compatibility, with test connectors on modules. 
Receiver module design is common to any type of ana- 
logue, digital, OTPI, scanning, aural monitoring or SRS 
receiver. 


Specifications 

Dimensions: 406.4 x 304.8 x 203.2 mm 
Weight: 21.77 kg 

Reliability: >1000 h MTBF 


Contractor 
Flightline Electronics Inc. 


R-1651/ARA on-top position 


indicator 

The solid-state modular construction R-1651 radio 
receiving set is a 31-channel On-Top Position Indicator 
(OTPI) which is being used on board ASW rotary- and 
fixed-wing aircraft to provide bearing information and 
on-top position indication of deployed sonobuoys. This 
OTPI, when used in conjunction with a suitable ADF 
system, enables the operator to locate and verify the 
position of deployed sonobuoys operating on any of 31 
VHF RF channels. 


The Flightline Electronics AN/ARR-502 sonobuoy 
receiver 


The R-1651/ARA is form and fit interchangeable with 
the R-1047 A/A OTPI. It is compatible with the ARA-25 
and ARA-50 antennas, and it is also available in a modi- 
fied configuration which is compatible with the 
DF-3010E antenna system. The R-1651/ARA is con- 
trolled by the optional C-3840/A control box. 

The R-1651/ARA is a single conversion 31-channel 
superheterodyne VHF receiver which is designed to 
receive signals from deployed sonobuoys over the fre- 
quency range of 162.25 to 173.5 MHz. 

The antenna input is switched by a relay to the 
receiver or the UHF receiver, on external command. 
The RF signals pass through bandpass filters, are 
amplified and converted to an IF of 25 MHz. After IF 
amplification and detection, the resultant audio signal 
is amplified to the level required by the ADF system. 
The AGC level is developed at the detector, amplified 
and used for gain control of the IF and RF stages and to 
operate the adequate signal strength circuits. 

The local oscillator provides one of 31 possible LO 
signals. The same number of crystals is appropriately 
selected using external controlled code lines contain- 
ing a 6-bit binary code. Line receivers, decoding gates 
and matrix drivers connect one of the 31 crystals to the 
local oscillator circuits. 

The optional C-3840/A radio receiver control is used 
to switch the antenna system, by energising an external 
coaxial relay, from the UHF/ADF mode of operation to 
the sonobuoy OTPI mode of operation to select any one 
of the 31 RF channels and to indicate adequate signal 
strength when the R-1651/ARA receives an RF signal of 
-86 dBm or greater. 


Specifications 

Dimensions: 76.2 « 124.46 x 134.6 mm 

Weight: 1.59 kg 

Power supply: 115 V AC, single phase, 15 VA 

28 V DC, 20 W 

Frequency range: 162.25-173.5 MHz (31 channels) 
Operating altitude: 35 000 ft 

Operating temperature: —54 to +55°C 

Operating life: 5000 h 

Reliability: 1000 h MTBF 


Status 

In production and in service in the US Navy Lockheed 
P-3C Updates | and III and the Sikorsky SH-60 LAMPS 
Mk Ill. 


Contractor 
Flightline Electronics Inc. 
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The Flightline Electronics R-1651/ARA sonobuoy 
on-top position indicator 


20 ANTI-SUBMARINE WARFARE / USA 


AN/AYA-8C data processing 


system 

GE Aerospace has been producing the data process- 
ing system for the US Navy Lockheed P-3C Orion anti- 
submarine warfare aircraft since 1968. It provides the 
interface between the CP-901 central computer and the 
aircraft systems and so constitutes a major part of the 
P-3C’s mission avionics. 

The system is connected to all the crew stations on 
the aircraft: tactical co-ordinator, non-acoustic sensor, 
navigation/communications, acoustic sensor and 
flight-deck. In addition, it communicates directly with 
the radar interface unit, armament/ordnance system, 
navigation systems, sonar receiver, submarine anomaly 
detector, infra-red detection system, electronic support 
measures, sonobuoy reference system and Omega. A 
few systems, such as a digital magnetic tape system 
and the data link, go directly into the CP-901. 

The P-3C’s data processing activities are divided into 
four logic units, forming separate boxes in which all 
electronic operations are conducted in a combination 
of digital and analogue formats. Various keysets and 
panels complete the system hardware. 

Logic unit 1 interfaces between the central com- 
puter and four types of peripheral information system: 
manual data entry, system status, sonobuoy receiver 
and auxiliary readout display. 

The manual entry subsystem provides the communi- 
cation between the various operator stations and the 
central computer. Each operator has a panel of illumi- 
nated switches and indicators by which he communi- 
cates with the central computer. System status for the 
navigation and submarine anomaly detector is received 
and stored by part of logic unit 1, then transmitted to the 
central computer. The computer receives the status 
information on demand, or when any status changes. 


Finally, the auxiliary readout display logic interfaces 
between the central computer and the auxiliary dis- 
plays at the tactical co-ordinator and nav/com stations. 
The radar, sonar antenna, infra-red detection system 
and electronic support measures interfaces are also 
achieved by logic unit 1. 

Logic unit 2 is concerned with communicating 
between the central computer and the navigation and 
armament/ordnance systems. This logic unit transmits 
Doppler and inertial navigation data to the computer, 
and instructions to launch search-and-kill stores. 

Logic unit 3 controls the CRT displays provided for 
the tactical co-ordinator, sensor operators and pilot. 
The tactical co-ordinator and pilot displays can gener- 
ate characters, vectors and conics, while the sensor 
displays use characters and vectors only. 

Logic unit 4 is mainly an expansion unit comprising 
two items: the Data Multiplexer Sub-unit (DMS) and the 
Drum Auxiliary Memory Sub-unit (DAMS). These pro- 
vide extra input/output capacity and memory capacity 
respectively. 

The DMS can service four input and output periph- 
erals, as selected by the central computer. One output 
channel presents characters, vectors and conics for the 
auxiliary sensor display, and one input/output channel 
is used for the aircraft's Omega navigation system, a 
command launch system for the Harpoon anti-ship 
missile and sonobuoy reference system. 

The DAMS was incorporated to give an additional 
393 216 words of memory to the computer, so that the 
operational program could be expanded to accommo- 
date extra functions and equipment. 

Various keysets and control panels allow access to 
the central computer via the data processing system. A 
universal keyset allows the transfer of information 
between the computer and the nav/com operator. The 


pilot uses his own keyset for controlling the information 
presented on his CRT display for entering navigation 
stabilisation data, dropping weapons and flares and 
entering information on visual contacts. The ordnance 
panel displays the commands which the computer has 
given to the ordnance operator concerning status and 
position of the search stores, such as sonobuoys, 
which are available for deployment. Finally, there is an 
armament/ordnance test panel which monitors the out- 
put from the data processing system logic unit 2 to 
those systems. 


Status 
In production for Lockheed P-3C Orion. 


Contractor 
GE Aerospace Aircraft Electronics Division. 


The US Navy Lockheed P-3C Orion has the 
GE Aerospace AN/AYA-8C ASW data 
processing system 


AN/UYS-1 signal processor 

The IBM UYS-1 advanced signal processor is the first 
US Navy standard signal processor. It is a fully program- 
mable, high-performance signal processor capable of 
processing a wide variety of sensor data from analogue 
or digital inputs. Programmable software and modular 


IBM AN/UYS-1 signal processor 


hardware features have enabled the UYS-1 to satisfy 
processing requirements for 16 different US weapon 
systems. 

The UYS-1 was fitted to the first of the US Navy’s 
updated Lockheed S-3A Viking ASW aircraft and flight 
trials began early in 1984. It is projected that a total of 
160 aircraft will be modified, beginning in 1987, as part 
of the programme that denotes the S-3B standard. The 
UYS-1 also equips the Lockheed P-3C Update III stan- 
dard aircraft, deliveries of which to the US Navy began 
in 1984: this standard is now in fleet use and it is 
planned that 167 Orions will be modified. The same 
processor has also been installed in the US Navy’s 
SH-60B Lamps Ill helicopters, with a total planned 
requirement of 204. 


Specifications 

Dimensions: 1455 x 594 x 284 mm 
Weight: 109 kg 

Power: 1530 W 


Status 
In production since 1981. By the end of 1987 some 600 
units had been delivered (not all for airborne appli- 
cations) and IBM anticipates a total production run of 
2000 units. 

In August 1987 Honeywell was named as second- 
source supplier for the UYS-1. 


Contractor 
IBM Federal Systems Division. 


AN/ASA-82 anti-submarine 


warfare display 

The AN/ASA-82 tactical information system is the pri- 
mary data display for the US Navy Lockheed S-3B 
Viking, being the link between the four-man crew and 
the array of electronic sensors. It presents high-speed 
high density data in the form of alphanumerics, sym- 
bols, vectors, conics and other appropriate formats 
from acoustic and non-acoustic submarine detection 
devices such as sonobuoys. 

The system comprises a general-purpose digital 
computer and display generator driving five display 
units. The tactical co-ordinator (who directs the anti- 
submarine warfare mission in the S-3B) and the sensor 


PILOT 
DISPLAY 
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The seven principal units of the AN/ASA-82 tactical display in the US Navy Lockheed S-3B Viking 


sub-hunter 


operator are provided with identical displays showing 
FLIR, raw radar, scan converted radar and tactical data, 
magnetic anomaly detector and acoustic data. Taken 
together, this information enables the tactical co-ordi- 
nator to anticipate the impending situation. The sensor 


operator has in addition an auxiliary readout unit that 
presents a continuous display of the acoustic environ- 
ment. The pilot’s display CRT shows overall command 
and control information which permits the monitoring 
of the entire tactical situation by way of, for example, 


sonobuoy position, time to waypoints, aircraft position 
and track, navigation and predicted target positions. 
The lower part of the display area presents various Cues 
and alerts and information describing the appropriate 
sequences of action. The co-pilot’s display repeats the 
tactical situation presented on the pilot’s CRT, but in 
addition can show outputs from non-acoustic sensors. 
The pilot’s and co-pilot’s CRTs are readable in an ambi- 
ent brightness of 8600 ft-candles, and the symbology is 
shown in eight shades of grey on all CRTs except that of 
the pilot which has two shades. The total weight of the 
AN/ASA-82 system is 122 kg. 


Status 
In service with US Navy Lockheed S-3A Vikings and the 
Canadian armed forces CP-140 Aurora. 


Contractor 
Loral Information Display Systems. 


AN/ASQ-164 control indicator set 


Loral’s AN/ASQ-164 control indicator set was devel- 
oped for the US Navy Sikorsky SH-60B LAMPS III heli- 
copter. A  microprocessor-based system which 
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provides avionics control for the aircraft’s tactical oper- 
ator and sensor operator, it consists of a C-10487/ 
ASQ-164 control indicator for use by the tactical oper- 
ator and a C-10486/ASQ-164 control indicator for the 
sensor operator’s use. Each of these units, which are 
known as keysets, allows control of the functions 
assigned to both operator stations. 

Both units have switch/indicators used to select pro- 
gramming, through a MIL-STD-1553 databus, for the 
computer control of the helicopter’s radar, navigation, 
acoustic detection and tactical activities. Analogue, 
two-axis force-stick controllers are also provided for use 
with the tactical status display screen. 

The switch/indicators are used to display avionics 
function status. Black indicates that the function is not 
available, green depicts availability and amber indi- 
cates that the function is activated. The tactical oper- 
ator’s keyset has 74 main switch/indicators and that of 
the sensor operator has 69. Additional switch/indi- 
cators are provided for lamp test and for main micro- 
processor-controlled built-in test equipment fault 
indication. The self-test circuitry provides a 98.3 per 
cent fault indication capability. System panels are 
edge-lit and the lamp intensity can be varied by the 
operator. 


The AN/ASQ-164 uses low power Schottky 54LS- 
series logic circuitry. The mean time between failure is 
3778 hours for the tactical operator's keyset and 
3816 hours for the other keyset, at an ambient tempera- 
ture of 71°C. Redundant over temperature sensing 
devices are employed and the normal operating tem- 
perature range is from -40 to 71°C with an upper limit 
extension to 95°C for periods up to 30 minutes. The 
system is compatible with automatic test equipment at 
both unit and module level and 12 out of 13 sub- 
assembly modules are interchangeable between 
keysets. 


Specifications 

Dimensions: (tactical and sensor units) 419 x 146 x 
233 mm 

Weight: (tactical unit) 10.36 kg 

(sensor unit) 10.27 kg 


Status 
In service. No longer in production. 


Contractor 
Loral Information Display Systems. 


AN/AQA-7 sonobuoy processor 

The AN/AQA-7 is the standard processor aboard the 
US Navy’s P-3A/B and C (Update Il) ASW aircraft, as 
well as being used by five foreign navies in the P-3; 
some 1325 units have been delivered. The system 
works in conjunction with the AN/SSQ-53B DIFAR 


sonobuoy, the SSQ-62B DICASS and SSQ-77A VLAD 
buoys. A new development programme, Improved 
Processing And Display System (IPADS), will signifi- 
cantly enhance the capabilities of the sensor station 
operators and the tactical co-ordinators on P-3A and 
P-3B aircraft. 


Status 
In service in the Lockheed P-3. 


Contractor 
Magnavox Government and 
Company. 


Industrial Electronics 


High performance active sonar 

Martin Marietta is developing the High Performance 
Active Sonar (HIPAS) to meet the US Navy’s Airborne 
Low Frequency Sonar (ALFS) requirements. HIPAS is a 
heliborne dipping system that provides both active and 
passive detection and tracking of submarines. 


Designed for installation on the SH-60F carrier-based 
inner zone and SH-60B LAMPS III helicopters, as well 
as the SV-22 Osprey tilt-rotor aircraft, HIPAS fits in the 
same space, weight and power envelope as present 
sonar systems. 


Status 
Under development. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


Tactical navigation modification 


suite 

Originally developed for the US Navy’s Lockheed Orion 
P-3B fleet, the Smiths Industries TACtical NAVigation 
MODification (TACNAVMOD) suite is now available for 
smaller ASW aircraft. The system has been continually 
updated and now incorporates modern displays, com- 
puter architecture and a MIL-STD-1553B databus. Also 
included are ESM display integration, hybrid acoustics 
processing, sensor integration and advanced navi- 
gation integration processing. TACNAVMOD com- 
prises 10 LRUs, plus two high resolution raster displays 
and additional search/track sensors; other facilities can 
be added as options. 


Status 
In service. No longer in production. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 
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The Sparton ambient noise directionality estimator 
and level indicator 


The Smiths Industries TACNAVMOD 


Ambient noise directionality 
estimator and level indicator 


The ambient noise directionality estimator and level 
indicator is used with the AN/ARR-72 or 75 sonobuoy 
receiver, in conjunction with AN/SSQ-77 or -57 sono- 
buoys. It provides Ambient Sea Noise Indications 
(ASNI), including an Ambient Noise Directionality Esti- 
mator (ANODE) mode, which give a comparison of the 
omnidirectional noise level and the summed noise lev- 
els of the two directional channels of the SSQ-77 buoy. 
In the ASNI mode, used with the AN/SSQ-57 buoy, one 
directional hydrophone is used and the absolute noise 
level is measured for specific frequencies. 


Specifications 

Dimensions: 144 x 208 x 205 mm 
Weight: 3.18 kg 

Power required: 9 VA 


Status 
In limited production and in service. 


Contractor 
Sparton Corporation Electronics Division. 
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TD-1135 directional sonar 


processor 
The TD-1135 directional sonar processor accepts a 
composite DIFAR signal from any sonobuoy and 
demultiplexes it to provide north-south, east-west and 
omnidirectional outputs. This equipment features pre- 
cise target bearing resolution, immunity to phase noise 
sidebands, built-in test, outputs for computer analysis, 


selectable lock retention-time constants and manual or 
remote gain control. 


Specifications 

Frequency range: broadband DIFAR audio 
Variable gain: (manual or remote) 48 dB 
Time constants: 0.1, 1.0 and 10s 

Phase pilot bandwidth: 1 Hz max 


Processor analysis bandwidth: 1 Hz max 
Reliability: >1500 h MTBF 

Demultiplexer outputs: N-S, E-W and omnidirectional 
Processor outputs: N-S, E-W and omnidirectional 


Contractor 
Sparton Corporation Electronics Division. 


AN/ASQ-81(V) magnetic anomaly 


detection system 

The AN/ASQ-81(V) MAD system was developed by 
Texas Instruments for the US Navy for use in the detec- 
tion of submarines from an airborne platform. The sys- 
tem operates on the atomic properties of optically 
pumped metastable helium atoms to detect variations 
of intensity in the local magnetic field. The Larmor fre- 
quency of the sensing elements is converted to an ana- 
logue voltage which is processed by bandpass filters 
before it is displayed to the operator. 

Four configurations of the AN/ASQ-81(V) are avail- 
able, two for use within an airframe and two for towing 
behind an aircraft. The US Navy uses the AN/ 
ASQ-81(V)1 in the land-based Lockheed P-3C Orion, 
where it is housed in a tail sting. The AN/ASQ-81(V)3 is 
installed in the carrier-based Lockheed S-3A Viking air- 
craft, where it is extended on a boom. 

The AN/ASQ-81(V)2 is a towed version employed by 
the US Navy on Sikorsky SH-3H and Kaman SH-2D heli- 
copters. It is also in service with other countries includ- 
ing the Netherlands, for use on the Westland Lynx; 
Japan, for use on the Mitsubishi HSS-2 and with forces 
employing the Hughes 500D helicopter. 

The second towed version, the AN/ASQ-81(V)4, is 
used by the US Navy on the Sikorsky SH-60B LAMPS III 
helicopter. 

All versions of the AN/ASQ-81(V) have the same 
C-6983 detecting set control, AM-4535 amplifier and 
power supply unit. The AN/ASQ-81(V)1 and 3 use a 
DT-323 magnetic detector, while the AN/ASQ-81(V)2 
and 4 have a TB-623 magnetic detecting towed body. 
The towed version is controlled by the C-6984 reel con- 
trol, which works the RL-305 magnetic detector launch- 
ing and reeling machine. 


Status 
In production and service. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/ASQ-81( ) magnetic anomaly 


detection system 

The ASQ-81() is the latest derivative of the ASQ-81(V) 
(see previous entry) which uses digital electronics and 
advanced microprocessor technology to achieve air- 
craft compensation. Two sub-variants are available; 
one for inboard use and the other for towed instal- 
lations. The new version is compatible with MIL- 
STD-1553B databus standards. 


The Royal Netherlands Navy Lockheed P-3C Orion uses the Texas Instruments AN/ASQ-81(V)1 


The ASQ-81( ) version uses the same wiring as the (V) 
model, requiring only one cable change for vector sens- 
ing. Compared with earlier MAD systems, the new 
equipment, which is suitable for both new aircraft and 
for retrofitting, offers enhanced reliability and perform- 
ance as well as considerably reducing the number of 
units required to make up the total system. 


Status 
In development. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/ASQ-208 magnetic anomaly 


detection system 
The AN/ASQ-208 is a derivative of the AN/ASQ-81 mag- 
netometer that operates on the atomic properties of 
optically pumped metastable helium atoms to detect 
variations in total magnetic field intensity. The AN/ 
ASQ-208 is a digital system which incorporates micro- 
processor technology to achieve aircraft compen- 
sation, multiple channel filtered display and threshold 
processing. Two system configurations are available: 
one for inboard installations and one for towed 
installations. 

The system features a high sensitivity helium sensor 


and choice of inboard or towed configuration. Control 
implementation is by MIL-STD-1553B or Manchester 
databus for on-line operation or dedicated off-line con- 
trol unit. 

Enhanced signal recognition is provided by three- 
channel filtered data for optimum operator display and 
automatic detection with range/confidence estimate. 
Automatic aircraft compensation is provided by elec- 
tronic compensation of aircraft interfering terms and an 
automatic FOM estimator. 

The AN/ASQ-208(V) is configured for minimum 
impact on existing aircraft or new aircraft installations 
and utilises existing AN/ASQ-81(V) aircraft wiring. It 
requires a single cable change for the vector sensor. 

System performance enhancements include shallow 
water detection, elimination of dedicated MAD com- 
pensation flights and automatic detection. 


Status 
In development. 


Contractor 
Texas Instruments Inc Defence Systems and Elec- 
tronics Group. 


AN/AQS-14 sonar 
The AN/AQS-14 sonar equips the Sikorsky MH-53E and 
RH-53D helicopters of the US Navy; first deliveries took 
place in 1984 and the system has been in service since 
June 1986. To date 40 systems had been ordered, and 
procurement is expected to continue for several years. 
The AQS-14 has seen extensive use in the Red Sea dur- 
ing 1984 and in the Gulf during 1987/88 and 1990/91 
during Operations Desert Shield and Desert Storm. 
Used for mine-hunting duties, the AQS-14 is a towed, 
side-looking multibeam sonar with electronic beam 


forming, all-range focusing and an adaptive processor. 
The underwater vehicle is 3m long and has an active 
control system which allows it to be towed at a selected 
distance above the seabed or under the surface. The 
vehicle is controlled by an operator in the helicopter, 
and it is connected by a non-magnetic cable. The oper- 
ator also has a twin-screen real-time sonar display on 
which he can mark targets of interest. A tape recorder 
allows the recording, classification, position logging 
and review of data concerning mines and similar 
objects. 


Status 
In production and in service with the US Navy. 


Contractor 
Westinghouse 
Systems. 
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Polaris 
CAL Corporation is developing a polarimetric version of 
the SAFFIRE system, called Polaris. The Polaris system 
includes a microstrip dual-polarisation antenna, with 
the associated waveguide switches to select horizontal 
or vertical transmit polarisation. This antenna is 
designed to provide a minimum of 20 dB isolation 
between orthogonal polarisation channels. An 
additional receiver provides the capability of simul- 
taneously receiving two orthogonal polarisation 
returns. The four returns - HH, HV, VH and VV - are used 
to synthesise the effect of transmitting in any polaris- 
ation and receiving in any polarisation state. This polar- 
isation pre-processing enhances the detectability of 
targets such as ships at sea, man-made objects in 
foliage, different types of terrain and vegetation and 
oil-slicks. The parameters for synthesis are 
operator chosen, using a simple menu or graphic 
interface. 

Polaris options include a high resolution colour video 
display and a high density tape recorder. 


Status 
In development. 


Contractor 
CAL Corporation Ltd. 


SAFFIRE 


CAL Corporation is completing the development of its 
Synthetic Aperture Fully Focused Imaging Radar 
Equipment (SAFFIRE). SAFFIRE produces map-like 
displays with range and azimuth resolutions of 37.5 m, 
in swaths of 13.5, 27 or 54 nm (25, 50 or 100 km) and at 
scales of 1:1 000 000 or 1:125 O00, overlaid with a lati- 
tude and longitude grid and alphanumeric annotation. 
A selection of single or dual sided operation, horizontal 
or vertical beam polarisation, a variable number of 
looks and STC (swept time constant) is available. 

The system has two fixed-mounted dual polarised 
microstrip printed circuit antennas positioned along the 
underside of the aircraft fuselage, each 40 cm high and 
either 5m, 2.5m or 1.23m in length. A high peak 
power, coherent-on-reception transceiver provides co- 
herent signals to the digital processor which performs 
multilook registration, yaw compensation, clutter lock 
and auto-focus processing. The radar data is recorded 
with a choice of dry processed paper, film or 8 mm for- 
mat high density digital tape recorder and can be sent 
to a video monitor unit or real-time downlink. SAFFIRE 
interfaces with the host aircraft inertial navigation sys- 
tem, GPS receiver or radar altimeter and conditioned 
electrical power supply. 

The transmitter produces a peak power of 200 kW, a 
pulsewidth of 230 ns, a frequency of 9250 MHz and a 
PRF between 550 and 1100 Hz slaved to the aircraft 
ground speed. The system sensitivity provides detec- 
tion of a 2 m? target at the maximum range. At maxi- 
mum range the synthetic aperture length consisting of 
64 elements, pre-summed over three to six radiated 
pulses, is 37.5 m, the same as the aperture spacing. 
The SAFFIRE integrated sidelobe ratio is -15 dB. 

SAFFIRE operates at altitudes between 5 000 and 20 
000 ft, at a velocity of between 150 and 300 kts and with 
a squint angle between +15°. 


Specifications 

Dimensions: (transmitter) 444 x 482 x 610 mm 
(receiver) 266 x 482 x 610 mm 
(processor) 266 x 482 x 610 mm 

(display and control) 266 x 482 x 610 mm 
(recorder) 310 x 482 x 508 mm 

(antenna) 400 « 5000, 2500 or 1250 mm 
Weight: (transmitter) 60 kg 

(receiver) 15 kg 

(processor) 45 kg 

(display and control) 15 kg 

(recorder) 57 kg 

(antenna each) 20, 10 or 5 kg 


Radar 
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The CAL Corporation SLAR 100 is fitted in the Boeing Canada DHC-7 Dash 7 for use over the Northern 
Territory in all weather conditions 


Power supply: (transmitter plus receiver) 115 V AC, 
400 Hz, 3 phase, 1200 W and 28 VDC,6A 
(processor) 115 VAC, 400 Hz, single phase, 500 W 
(display and control) 28 VDC, 2A 

(recorder) 115 V AC, 400 Hz, single phase, 225 W 


Status 
Completing development. 


Contractor 
CAL Corporation Ltd. 


SLAR 100 side-looking airborne 


radar 

CAL Corporation spent C$1.5 million over three years 
developing the SLAR 100. The first system was 
installed in a modified de Havilland Dash 7 operated by 
the Canadian Atmospheric Environment Service, which 
uses the aircraft for monitoring ice flows and other re- 
connaissance duties. The equipment entered service at 
the end of 1985 and has been joined by a second set, 
fitted to a Lockheed L188 Electra. 

The basic SLAR consists of a control unit, hard copy 
film recorder, transmitter/receiver, central processor 
unit and 17 ft (5.18 m) antennas. The basic SLAR can 
be upgraded to a synthetic aperture fixed focus radar 
by integrating an options processor containing digital 
downlink interface and/or tape drive interface, Doppler 
beam sharpening processor, moving target indicator, 
8 ft (2.44 m) antennas and constant false alarm rate. 

The SLAR 100 has a maximum range of 54nm 
(100 km) on either side of the aircraft, producing map- 
like displays in swaths of 13.5, 27 or 54 nm (25, 50 or 
100 km), at scales of 1:1000 000, 1:500 000, 1:250 000 
or 1:125 000 overlaid with a latitude and longitude 
grid. 

The system has two antennas positioned along the 
underside of the fuselage for the Dash 7 application, 
each 5.28 m long and 40 cm high; equally the antennas 
could be mounted in an external pod. A magnetron 
transmitter is used. The radar imagery is combined in a 
central processor with aircraft attitude and navigation 
data before being recorded on a roll of thermally devel- 
oped black and white film. The radar data can also be 
displayed in the aircraft or data linked to a ground 
station. 

The SLAR 100 radar in the Dash 7 would normally 
operate at between 5000 and 10 000 ft. Aircraft roll 


angle must be maintained within +4° and yaw to 
within £15°. 

The transmitter operates with a peak power of 
200 kW, a PRF of 800 Hz, a pulsewidth of 0.23 us and 
at a frequency of 9250 MHz. In the SLAR 100 the along 
track range resolution is proportional to target range, 
being 7.8 m/km. Across track the range resolution is 
constant at 37.5 m. 


Specifications 

Dimensions: (transmitter) 444 x 482 x 584 mm 
(central processor) 265 x 482 x 559 mm 
(control unit) 265 x 482 x 406 mm 

(antenna) 404 x 5285 mm 

Weight: (transmitter) 60 kg 

(central processor) 29 kg 

(control unit) 22 kg 

(antenna (each)) 36.5 kg 

(total system) 267 kg 


Status 
In service in Boeing Canada DHC-7 Dash 7 aircraft 
operated by the Canadian government. 


Contractor 
CAL Corporation Ltd. 


SLAR 300 side-looking airborne 


radar 

The SLAR 300 is a real aperture side-looking non-co- 
herent airborne imaging radar with a 45 nm range on ei- 
ther side of the aircraft which produces a 90 nm swath. 
The radar’s high sensitivity is due to the use of a 250 kW 
peak power magnetron transmitter operating at 
X-band, although a C-band version can be provided. 
The SLAR 300 operates with a vertical or horizontal 
polarisation, which is selectable if a dual polarisation 
antenna is used. The system works with either fixed or 
gimballed antennas mounted on both sides of the 
aircraft. 

The CAL Corporation lightweight low-cost high 
efficiency modular dual polarised microstrip antenna 
can be used with this system, where size and weight are 
primary considerations. Output devices include a film 
recorder, downlink, digital tape recorder and video 
display. 

SLAR 300 is the basic model of an upgradable family 
of radars. Options such as synthetic aperture process- 
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ing, polarimetric processing and moving target indi- 
cator processing may be added after delivery to 
upgrade this system. 


Specifications 

Max range: 45 nm (100 km) each side 

Swath width: 11.35, 22.7 or 45 nm (25, 50 or 100 km) 
Swath offset: 0, 11.35, 22.7 or 40.4 nm (0, 25, 50 or 
75 km) 


Aircraft ground speed: 150-330 kt 
Altitude: 5000-20 000 ft 

Max squint angle: +15° 

Range resolution: 37.5 m 

Azimuth resolution: 7.5 m/km of range 


Contractor 
CAL Corporation Ltd. 


Components of CAL Corporation side-looking 
airborne radar 


AN/APS-140(V) radar 

The AN/APS-140(V) is an advanced derivative of Lit- 
ton’s APS-504 family of airborne search radars. The 
system employs a fully coherent travelling wave tube 
transmitter with wideband frequency agility, high ratio 
pulse compression, scan-to-scan integration and 
complementary digital signal (CFAR) processing. 
Selected combinations of these attributes achieve the 
primary performance objective of high detection prob- 
ability for small targets in high sea states. As an added 
benefit, the wideband frequency agility endows the sys- 
tem with relative immunity to ECM and to unintentional 
interference from other emitters. 


Status 
In production. 


Contractor 
Litton Systems Canada Ltd. 


AN/APS-503 radar 

The AN/APS-503 radar is lightweight (45 kg) with high 
peak power for its size. It comprises five units: a trans- 
mitter/receiver, an antenna complete with mounting, 
an Azimuth Range Indicator (ARI), a radar control unit 
and a range bearing unit. The ARI is 7 in (18 cm) in 
diameter and uses P-7 phosphor designed for optimum 
use by a radar operaior; it possesses three scales each 
with range markers spaced appropriately. 

The range and bearing unit positions a range strobe 
and an azimuth marker on the PPI, at the same time 
transmitting this information to ancillary equipment 
such as navigation systems. 

The transmitter operates in the I-band, with pulse- 
width and pulse repetition frequency optimised for 
maritime reconnaissance and a 50 kW peak power. 
The receiver has a solid-state local oscillator with loga- 
rithmic response and sensitivity time control and fast 
time constant. 

The antenna is a 61 x 46 cm parabola, providing a 4° 
beam in azimuth and a 5° beam in elevation. The 
antenna is stabilised for pitch and roll and has a manual 
tilt control. Top-, belly- and nose-mounted antenna ver- 
sions are available. A pilot’s bright display is available 
as an option. 


Specifications 
Transmitter 

Frequency: 9.2-9.4 GHz, fixed 
Power output: 50 kW peak 
Pulsewidth: 0.5 us 

PRF: 400 Hz 


Antenna: 61 x 46 cm parabola 

Gain: 30 dB 

Beamwidth: 4° azimuth; 5° elevation 

Sidelobes: -20B 

Polarisation: horizontal 

Rotation rate: 30 rom 

Stabilisation: automatic compensation for pitch and 
roll up to 20° 

Tilt control: +8° 


Receiver 

Local oscillator: solid-state with AFC 
Type: Balanced mixer with 60 MHz IF 
Noise figure: 8 dB 

Bandwidth: matched to pulsewidth 
Response: logarithmic 

Processing: STC, FTC 


Display 

Type: 7 in (18 cm) PPI with P-7 phosphor 

Scales: 3-20 nm (5.5-37 km) variable; 50 nm (93 km); 
100 nm (185 km); 250 nm (460 km) 

Markers: range markers; heading strobe; slewable azi- 
muth cursor and range dot, each with digital readout 


Status 

No longer in production but still in service with Cana- 
dian Armed Forces Sea Element Sea King helicopters 
operating with DDH 280 class destroyers. 


Contractor 
Litton Systems Canada Ltd. 


AN/APS-504(V) Series radar 

The APS-504(V) Series of airborne search radars (US 
designation AN/APS-140(V)) has been designed for 
tactical transport and maritime surveillance applli- 
cations. They can be employed in either a fixed- or 
rotary-wing aircraft. The systems are operationally suit- 
able for use in a sea search, ground-mapping, navi- 
gation, station keeping or weather avoidance roles. 

The transmitter operates in the X-band with a peak 
power of 100 kW. The system has multiple pulsewidths 
and uses an analogue PPI display. 

The APS-504(V)2 is the commercial version of the 
AN/APS-504. It possesses dual pulsewidths, four pulse 
recurrence frequencies and three rotation rates in nor- 
mal operation. Weight is 76 kg with a pilot’s bright dis- 
play included. A variety of antenna sizes is available. 
Sector scan, delayed sweep, ground stabilisation and 
beacon mode are included. 

The APS-504(V)3 has characteristics similar to the 
(V)2 but has enhanced transmitter and receiver func- 
tions as well as providing digital signal processing and 
scan conversion, allowing the use of standard RS343A 
high resolution 875-line TV displays. This system allows 
recording and playback of mission radar data and 
alphanumerics on compatible TV systems. The system 
consists of six basic units: receiver/transmitter, 


The Litton AN/APS-504(V) radar installed in a Beech 200 aircraft 


antenna/pedestal assembly, digital TV display, radar 
control unit with joystick cursor control, radar pro- 
cessor and converter and key pad entry unit. The 
antenna is stabilised for pitch and roll and is designed 
to make use of available radar volume. Features include 
variable width sector scan, range delay, offset sweep, 
sweep expansion and true motion display using inputs 
from the navigation system and a MIL-STD-15538B inter- 
face to a tactical mission computer. 

The APS-504(V)5 is the latest system in the series. It 
enhances the detection capability of the original (V)2 
system and couples it with the digital processing, high 
definition and raster display of the (V)3. The (V)5 ver- 
sion incorporates frequency agility, pulse compression 
techniques and a TWT amplifier. A synthetic aperture 
radar derivative of this version is used in the IRIS syn- 
thetic aperture radar (see entry under MacDonald 
Dettwiler). 

A 3 axis pedestal is available as an option to provide 
antenna stabilisation against aircraft movement of +20° 
in pitch and +40° in roll. 


Specifications 

(APS-504(V)5) 

Weight: (with 3 axis pedestal) 181.44 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 1.5 kVA 
28VDC,15A 

Frequency: 8.9-9.4 GHz 

Peak power: 8 kW 

Antenna: parabolic, various sizes available 
Beamwidth: horizontal 2.5°; vertical 7° typical beacon 
mode/search mode/weather mode 

Displays: digital X-Y display viewable in high ambient 
light 

multifunction display 


Status 
The APS-504(V)2 is no longer in production. Both the 
-504(V)3 and -504(V)5 are still in production. 


Contractor 
Litton Systems Canada Ltd. 


_IRIS synthetic aperture radar 

- Available for both civil and military applications, the 
Integrated Radar Imaging System (IRIS) is an airborne 
synthetic aperture radar reconnaissance system. 

A major advantage afforded by the IRIS is real-time 
tactical operation. The full resolution, full swath, 
onboard processing unique to the IRIS enables the sim- 
ultaneous viewing of reconnaissance images in the air 
and, via downlink, on the ground. In a battlefield or 
other active military situation, this capability allows the 
integration of the airborne reconnaissance system with 
a ground-based, tactical command and communi- 
cations system to co-ordinate and control ground 
forces and air strike support. Intelligence derived from 
the IRIS reconnaissance images on the position of 
opposing forces can be used by field commanders to 
direct ground operations and airborne support within 
seconds of acquisition of the reconnaissance data. 

Two operational modes are provided with the capa- 
bility of switching in-flight from a wide swath to a high 
resolution mode in seconds, providing resolutions of 18 
x 18 m and 3 X 3m at swath widths of 32 nm (60 km) 
and 5 nm (10 km) respectively. Images are produced 
from distances of up to 54 nm (100 km) and altitudes of 
up to 49 000 ft, providing the maximum in stand-off 
range. 

The IRIS consists of three segments: an airborne 
segment, a transportable ground segment and a 


698 side-looking radar 

The X-band 698 side-looking radar is designed specifi- 
cally for detection of periscopes in waves and ships. 
The radar features coherent moving target detection, 
slotted feed double parabolic reflector antenna, para- 
metric amplifier, high stability local oscillator, coherent 
receiver, IF log amplifier and digital filter. Detection 


precision analysis facility. The standard equipment for 
these segments is augmented by options for image dis- 
play, storage and interpretation. Drawing on these 
options, the IRIS can be configured for a variety of user 
requirements. 

The airborne segment consists of an imaging syn- 
thetic aperture radar with onboard digital processing, 
downlink transmission, high density magnetic tape 
data recording and image production capabilities. 
Images are processed in real-time and displayed on a 
video monitor and hardcopy paper strip. The airborne 
segment has been packaged in compact, rugged mod- 
ules for application in high performance executive-size 
turboprop and jet aircraft. In addition, independent pro- 
cessors are included for simultaneous fixed and mov- 
ing target imaging. Moving and fixed targets can be 
displayed independently or superimposed in colour in 
a single image. 

The transportable ground segment consists of a 
downlink receiver, digital data processor and tactical 
workstation. The tactical workstation is rugged, trans- 
portable and inexpensive - ideal for rapid deployment in 
critical reconnaissance areas. It features high density 
magnetic tape data recording, continuous paper strip 
printing, continuous image and frame image video dis- 
play capabilities. 

The precision analysis facility provides radar 
interpreters with the ability to analyse reconnaissance 
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ranges are quoted as 32 nm (60 km) against ships and 
9 nm (17 km) against a periscope. 


Specifications 
Volume: 0.8 m 
Weight: 230 kg 
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data received via downlink or recorded on board the air- 
craft and the transportable ground segment. The 
facility can archive and retrieve multiple data sets from 
the airborne and transportable segments, as well as 
maps and other interpretation aids entered at the 
facility. The precision analysis facility allows for in-depth 
interpretation of imagery, change detection, pro- 
duction of map mosaics and preparation of precision 
hardcopy film products. 

A total of six IRIS (and IRIS prototypes) are currently 
operational and the prototype IRIS has demonstrated 
very high reliability in over 4000 hours of operation in 
the difficult environment of the Canadian Arctic. 


Specifications 

Transmitter frequency: 9375 MHz 

Average transmitter power: 160 W 

Platform speed: 550 kts max 

Antenna length: 1.0 m standard, 1.4 m high gain 
System weight: 400 kg 


Status 
In production. Six systems in service, with three more 
under construction. 


Contractor 
MacDonald Dettwiler and Associates Ltd. 


Status 
In service. 


Contractor 
China Leihua Electronic Technology 
Institute. 


Research 


PL-7 fire control radar 
The PL-7 is a lightweight, monopulse, Ku-band radar 
developed for the Chinese Air Force and designed for 
use in fighter aircraft. It has air-to-air and air-to-ground 
modes and can operate in conjunction with a fire-con- 
trol computer, IFF, head-up display or aiming sight. 
The radar consists of 18 LRUs located in the nose 
and cockpit. It has five modes in air-to-air: search (from 


450 yds (400 m) to 16 nm (30 km), and through +45°); 
manual acquisition; boresight; attack/track (up to 8 nm 
(15 km), through 45° and down to 2300 ft altitude) and 
transponder. The three air-to-ground modes are: slant 
range, attack and acquisition. 

A horizontally polarised antenna is used, with a 3.4° 
beamwidth in azimuth, 5.6° in elevation and a 30 dB 
gain. 


Specifications 
Weight: 115 kg 
Volume: 0.23 m° 
Peak power: 75 kW 
MTBF: 50 h 


Contractor 
China National Aero-Technology Import and Export. 


Model 265 radar altimeter 


The Model 265 is a nanosecond pulse radar altimeter. It 
can be used on various types of civil or military high- 
speed jet aircraft, helicopters and unmanned aerial 
vehicles. It outputs high precision and continuous true 
height signals to navigation, autopilot and fire-control 
systems. 

The Model 265 features a large altitude range, high 
accuracy, high reliability and stability, small volume 
and the use of the front edge of the tracking pulse to 


measure the shortest range between the aerial and the 
ground, without interference. The system incorporates 
a self-test function and provides warning signals at pre- 
set heights. 


Specifications 

Weight: 3 kg 

Altitude range: 0-4920 ft 

Accuracy: +3 ft or 3% of true height 
Resolution: +0.5 ft or 0.1% of height 


Status 

Model 265 radar altimeters have been used on the J7- 
IIM and J8-Il fighters, Y-12 transport aircraft, the J-8 
trainer and the CKIE low altitude pilotless target. 


Contractor 
China National 
Corporation. 


Electronics Import & Export 
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Airborne warning and control 


system 

A second-generation airborne warning and control sys- 
tem has been developed as a follow-on to the Tu-126 
Moss AEW aircraft. The radar is probably an updated 
version of the Flat Jack and is carried in a saucer- 
shaped rotating radome by the II-76 Mainstay. Mainstay 
is designed to operate in conjunction with the Su-27 
Flanker, MiG-29 Fulcrum and MiG-31 Foxhound. The 
ll-76 Mainstay is reported to have been three years late 
entering service, having run into problems possibly in 
the area of data processing and there are suggestions 
that it is only an interim solution to the provision of an 
AWACS. Certainly the CIS is devoting considerable 
effort to the development of a highly capable AEW air- 
craft and a further new aircraft, based on the An-74 


The II-76 Mainstay AWACS carries a second- 
generation airborne warning and control 
system 
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STOL transport (known as Madcap), has appeared 
recently. This features a large antenna mounted on top 
of a heavily modified fin. Madcap is thought to be par- 
ticularly suitable for areas where long runways are not 
available. The aircraft is believed to bear a relationship 
to Mainstay similar to that between the Grumman E-2C 
Hawkeye and the Boeing E-3 AWACS. 


Status 
In service in the II-76 Mainstay. 


Contractor 
Aviaexport. 


Bee Hind and Box Tail radars 

Bee Hind is the NATO designation allocated to a CIS tail 
warning |-band radar in service on Tu-16 Badger, Tu-95 
Bear, Tu-22 Blinder, |Il-28 Beagle and Mya-4 Bison air- 
craft. It may owe its origins to Box Tail, another I-band 
radar serving on Tu-95 Bear bomber/maritime patrol/ 
electronic reconnaissance aircraft. Both radars are also 
employed as gun fire-control systems for remotely 
operated weapons. 


Contractor 
Aviaexport. 


Big Bulge radar 

This is an band surface surveillance, target desig- 
nation and missile mid-course guidance radar for large 
fixed-wing maritime patrol aircraft and helicopters. The 
radar’s range is estimated at over 190 nm (350 km) at 
12 000 ft altitude for the detection of large surface tar- 
gets. A data link is used to transmit radar target data to 
co-operating ships and aircraft for missile targeting pur- 
poses. On Tu-20 Bear D aircraft the system is installed 
in a large blister under the fuselage and on the Ka-25 
Hormone helicopters it is housed in a chin-mounted 
radome. 


Status 
In service. 


Contractor 
Aviaexport. 


Big Nose radar 

This radar was the principal sensor in the Tupolev Tu-28 
Fiddler, the large two-man, long-range, all-weather 
interceptor that entered service in 1961. The radar 
operates in conjunction with AA-5 Ash air-to-air miss- 
iles. Range is said to be in excess of 35 nm (60 km) in 
search mode and around 28 nm (50 km) in target track- 
ing mode. 


Contractor 
Aviaexport. 


Buran-D weather radar 

The Buran-D weather radar system consists of four 
modules: antenna, transceiver, control and display 
units. It can be reduced to three modules by using an 
existing aircraft display. In addition to displaying areas 
of high rainfall intensity on an eight-colour screen it can 
be used to warn of turbulence without displaying rain- 
fall out to a range of 300 nm (555 km). Buran-D also has 
a ground-mapping mode and can be used to interrog- 
ate and receive and display information from X-band 
radar beacon transponders out to a range of 80 nm 
(148 km). 


Specifications 

Power requirements: 115 V, 400 Hz, 350 VA 
Transmitter frequency: 9345 MHz +15 MHz 
Power output: 20 kW 

Pulsewidth: 0.5-6 us 

PREF: 250-1500 Hz 


Contractor 
Aviaexport. 


Crown Drum radar 

Crown Drum is a long-range E/I-band surface surveil- 
lance and search radar thought to be used in conjunc- 
tion with AS-3 Kangaroo stand-off air-to-surface 


missiles launched from Tu-95 Bear aircraft on which the 
radar is chin-mounted. No range data is available. 


Contractor 
Aviaexport. 


Down Beat radar 

This NATO designation has been given to the nose- 
mounted bombing and navigation radar in the Tu-26 
Backfire aircraft which entered service in the 
mid-1970s. The system is understood to be used for 
missile targeting, particularly with AS-4 weapons. Oper- 
ating in I-band, the system’s range is stated by one auth- 
ority to be in the order of 175 nm (300 km). The Down 
Beat radar is also said to be in service on Tu-26 Backfire 
B and Blinder aircraft. 


Contractor 
Aviaexport. 


Fan Tail radar 

This system, which is possibly a development of the 
Bee Hind radar, is also a tail-warning/fire-control radar 
used for the targeting of the remotely controlled tail gun 
on the Tu-26 Backfire aircraft. It is assumed, although 
not confirmed, that the system, like Bee Hind, operates 
in the I-band. 


Contractor 
Aviaexport. 


Flash Dance radar 

The MiG-31, development of which began in 1983, was 
the first CIS aircraft, according to US Intelligence, to 
have look-down and shoot-down capabilities. With a 
speed of Mach 2.4 and able to reach 80 000 ft, the 
MiG-31 is designed to intercept low-flying aircraft and 
cruise missiles using the long-range phased-array pulse 
Doppler radar, code-named Flash Dance by NATO and 
known as Zaslon in the CIS, and AA-9 radar homing 
missiles. 

Flash Dance is thought to be equivalent to the 
Hughes AN/AWG-9 in the US Navy Grumman F-14. 
According to US sources it operates in the low X-band, 
around 9 to 9.5 GHz. It is said to have been tested 
against a variety of targets, including drones to simulate 
the size and performance of cruise missiles, at Viadimi- 
rovka, a research and testing establishment near the 
Caspian Sea. 

Flash Dance has a reported search range of 165 nm 
(305 km) and a tracking range of 145 nm (270 km). Its 
electronically scanned array gives it a multiple target 
capability. It is able to scan 10 targets simultaneously 
and engage up to 4 targets at once. 


Status 
In service in the MiG-31. 


Contractor 
Aviaexport. 


Fox Fire radar 
Fox Fire is an air interception and weapon control radar 
operating in I-band for operation with AA-3 Anab, AA-5 
Ash and AA-6 Acrid air-to-air missiles. Initial range esti- 
mates for Fox Fire are 60 nm (100 km) in search mode 
and 40 nm (65 km) in track mode. These figures would 
appear to match the requirement of the AA-6 weapon 
and it is likely that a CW illuminator is provided for use 
with radar guided variants of this missile. The reported 
power output of the Fox Fire radar is 600 kW, a figure 
which may be excessive. 

Although understood to be primarily developed for 


The MiG-25 Foxbat carries the Fox Fire interception radar 


the MiG-25 Foxbat, Fox Fire is reported to have been 
retrofitted to other CIS aircraft, although these reports 
have not been confirmed. 


Contractor 
Aviaexport. 


High Fix SRD-5M radar 

High Fix is the NATO designation of the I-band version 
of the Scan Fix radar (see separate entry). Formerly fit- 
ted to MiG-19 Farmer A, C and D variants, High Fix is 
now confined to variants of the Fitter and some variants 
of the MiG-21 Fishbed, Su-7 and Su-17/20 aircraft. Like 
its Scan Fix predecessor, High Fix is understood to 
have no antenna scanning capability, although its 
range, at some 5 nm(8 km) is superior to that of the ear- 
lier variant. 


Contractor 
Aviaexport. 


High Lark radar 

This is a J-band air interception radar intended for the 
MiG-23S Flogger B fighter. It has also been reported fit- 
ted to later versions of the MiG-21 Fishbed, and other 
aircraft, in association with the AA-2 Atoll, AA-7 Apex 
and AA-8 Aphid air-to-air missiles. The same (uncon- 
firmed) source reports that an improved version of the 
High Lark radar may also have been selected to equip 
the MiG-29 Fulcrum and Su-27 Flanker aircraft, al- 
though it is admitted in the source material that the 
radar may have been mistaken for a new, more sophisti- 
cated radar operating in the same frequency band. 
Similar confusion may also be the reason for sugges- 
tions that the system provides terrain-following 
capabilities. 

The range of High Lark is estimated at more than 
43 nm (80 km) in search mode and 30 nm (55 km) in 
track mode, but, according to US intelligence sources, 
High Lark is comparable with the Westinghouse AN/ 
APG-59 and AWG-10 radars in the McDonnell Douglas 
F-4J Phantom. 


Status 
In service. 


Contractor 
Aviaexport. 


Jay Bird radar 

Jay Bird is the NATO designation given to the air-to-air 
interception radar installed in the shock-cone intakes of 
later versions of the former USSR’s still widely used 
MiG-21 Fishbed fighter and the MiG-23 Flogger. 

Jay Bird is perhaps the most documented CIS radar 
in the Western World, but there are still certain areas of 
disagreement between various sources regarding 
some aspects of performance. 

For example, it is known to operate in the |/J-band, 
but one source quotes the operating frequency as 
being between 12.8 and 13.2 GHz, while another 
quotes between 10 to 20 GHz. In all probability different 
versions of Jay Bird could use either, or other, fre- 
quency bands. Three pulse-repetition frequencies have 
been quoted: 2042 to 2048, 1592 to 1792 and 2716 to 
2724 pulses per second: peak power is estimated at 
100 kW and the radar has a 3.5 x 3.5° beamwidth and 
pulsewidths of 0.3 to 1.0 us. There is reported to be no 
pulse compression facility and suggested search and 
tracking ranges are perhaps 16 nm (30 km) and 10 nm 
(20 km) respectively. Raster scan is used for search 
mode and lobe-switching in tracking targets. The acqui- 
sition range against typical targets is said to be less 
than 20 nm (35 km) and the system is believed to have 
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no true look-down capability. The standard antenna 
unit has a diameter of about 400 mm and gain has been 
calculated to be some 33 dB. Signals are understood to 
be vertically polarised. 

Jay Bird is said to be used in conjunction with the 
AA-7 Apex and AA-8 Aphid missiles. If such reports are 
correct then in at least one instance a target illumination 
capability would be necessary. One report also sug- 
gests that the radar is used in conjunction with the AS-7 
Kerry air-to-surface missile which arms the Su-24 Fenc- 
er (and possibly the Su-20), Fitter and other aircraft, al- 
though in precisely what manner the radar would 
operate is not revealed. It is possible that the missiles 
for which Jay Bird is said to provide targeting facilities 
have given rise to the ambiguities associated with the 
frequencies assigned to the radar, hence the suppo- 
sition that a choice of frequencies may be available. 

The NATO designation Jay Bird B is allocated to a 
variant of the basic system, although some confusion 
has arisen as to exactly which version the designation 
refers to. One authority states that the B version is an 
export model for MiG-21M Fishbed J aircraft or for 
MiG-21SMT Fishbeds of the Indian and some former 
Warsaw Pact forces. An alternative suggestion is that it 
is fitted to variants of the MiG-25 Foxbat, while another 
source states that the Jay Bird B is installed in the 
radome of the MiG-23 Flogger B and E versions. 

The British company GEC Avionics has proposed a 
version of its Skyranger lightweight radar for one 
MiG-21 operator (thought to be Egypt) as a replace- 
ment in view of the reported poor serviceability of the 
Jay Bird radar, the former Soviet Union’s withdrawal of 
spares and maintenance to that operator and the lim- 
ited performance of the system. 

The MiG-21 is likely to remain a numerically strong 
element of CIS and former Warsaw Pact nations for 
some years, and emphasis on a continued effort to 
improve the radar’s major areas of weakness can be 
expected; increased range and a look-down capability 
would be the two fundamental areas of improvement. 


Status 
In service. 


Contractor 
Aviaexport. 


Look Two radar 

This is the NATO designation for an |-band weapon 
delivery and navigation radar. Western electronic intelli- 
gence gives the operating band as 9245 to 9508 MHz 
or 9240 to 9510 MHz. This discrepancy may be due to 
small errors in measurement, but the radar is said to be 
frequency-agile. The radar has four pulse-repetition fre- 
quencies: 320 to 336, 619 to 623, 1247 to 1253 and 
1871 to 1879 pps, with pulsewidths variable according 
to altitude and mode. 


Status 

Look Two may be fitted in some versions of the Yakolev 
Yak-28 Brewer, which is still operational but no longer in 
front-line service with the Air Force. 


Contractor 
Aviaexport. 


Mushroom radar 
This is an |-band navigation and weapon delivery radar 
which may be an improvement of, or replacement for, 
the Look Two system. Normally fitted in an underfusel- 
age radome located towards the forward end of the air- 
craft, the system is said to have a range in excess of 
148 nm (275 km). 

The radar has been reported as fitted to the Tu-16 
Badger, Tu-95 Bear and Mya-4 Bison bombers and vari- 
ous long-range military aircraft. 


Contractor 
Aviaexport. 


Odd Rods IFF 
This is the SRO-2 airborne IFF system widely installed in 
CIS fixed-wing aircraft and helicopters. 


Status 
In service. 


Contractor 
Aviaexport. 
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The MiG-23B Flogger is equipped with a Jay Bird radar 


Puff Ball radar 


This NATO designation has been applied to a radar that 
has been stated to equip the Mya-4 Bison which still 
operates in small numbers with the CIS Long-Range 
Aviation Force. It is probably also in some versions of 
the Tu-16 Badger and the Tu-20 Bear, both of which 
have broadly similar strategic roles, and in the Ka-25 
Hormone ASW helicopter. 

Puff Ball is an I-band radar for search, surface map- 
ping and weapon designation. With a range of 90 nm 
(170 km) from a medium altitude platform, Puff Ball 
may be employed in the guidance of such air-to-surface 
missiles as AS-1 Kennel, AS-2 Kipper, AS-3 Kangaroo, 
AS-5 Kelt and possibly the AS-6 Kingfish. 

Two PRFs have been reported, either 414 to 418 or 
621 to 628 pps. American reports state that the system 
can provide surface-to-surface missile batteries with 
target co-ordinates for missile guidance, the infor- 
mation being transmitted to the missile site by means of 
a data link. It is likely that this facility would be of most 
use to the Ka-25 Hormone helicopter, permitting a grea- 
ter fire power to be brought to bear on a target than 
could be delivered by the helicopter alone. 


Status 
In service. 


Contractor 
Aviaexport. 


Scan Fix radar 

This is the NATO code for the interception radar fitted in 
some versions of the MiG-17 and -19 interceptors. The 
intake configuration of these aircraft would not have 
permitted either a large antenna or a wide scan angle. 
Both I|- and E/F-band versions are thought to have been 
produced. The former may have equipped MiG-19 
Farmers, the latter going to MiG-17 Frescos. The I-band 
variant now carries the separate NATO designation 
High Fix. 

Scan Fix is described by most sources as being a 
fixed antenna system with no scanning capability, 
hence its description as a range-only radar and its 
NATO designation. It may also have been used in the 
target illumination role although maximum range is only 
about 1.6 nm (3 km). 


Contractor 
Aviaexport. 


The Tupelov Tu-142 Bear D is thought to carry the 
Puff Ball surveillance radar 


Scan Odd radar 


This NATO code-name is for an interception radar fitted 
to some versions of the MiG-19 Farmer interceptor. An 
l-band system operating at 9300 to 9400 MHz, it is 
believed to be a later system than Scan Fix and may 
owe some of its origins to the Scan Can system with 
which it shares some similar performance 
characteristics. 

The NATO designation may well relate to the radar’s 
unusually complicated scan pattern. This is probably 
due to the limitations imposed by the installation in the 
nose intake. The radar is believed to have been devel- 
oped into more than one version during its service life. It 
has a range of about 8 nm (15 km) in search mode and 
2.6 nm (5 km) in track mode, with a different PRF avail- 
able for each mode. 

Since the system is geared to the MiG-19, it must be 
considered obsolescent. 


Status 
In service. 


Contractor 
Aviaexport. 


Short Horn radar 

This weapon delivery and navigation radar operates in 
the J-band around 14 to 15 GHz with frequency agility. 
Four pulse-repetition frequency/pulsewidth combi- 
nations have been identified: 313-316/1-1.8, 496-504/ 
0.5-1.4, 624-626/0.4-1.3 and 1249-1253/0.01-0.09 (the 
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The Tu-16 Badger, seen here with a US Navy F-4 Phantom, is one application for the Short Horn 
nav/attack radar 
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second set of figures in each case being in microse- 
conds). Circular and sector scans have been recorded 
and the system may have anti-surface vessel and mari- 
time applications. 


Status 

Aircraft reported to have this equipment include the B, 
C, D and E versions of the Yak-28 Brewer, Tu-105 Blin- 
der (A, C and G models) and Tu-16 Badger H. About 
150 maritime patrol Blinder Cs are still in service, 
together with some 800 of the Badgers. 


Contractor 
Aviaexport. 


Skip Spin radar 

This X-band interception radar (for which the name Ura- 
gan 5B has also been mentioned) was introduced in the 
early 1960s and is fitted to Su-11 Fishpot C, Su-15 Fla- 
gon A and Yak-28P Firebar fighters. Estimated output 
power is 100 kW with a range of 25 nm (46 km) oper- 
ating at 8690 to 8995 MHz, pulsewidths of about 0.5 
microsecond and pulse-repetition frequencies of 2700 
to 3000. The radar presumably provides the searching 
and tracking modes for the AA-3 Anab air-to-air missiles 
which arm these fighters, as well as illumination for the 
radar homing version. 


Status 
In service. 


Contractor 
Aviaexport. 


Slot Back radar 

The Su-27 became operational in 1984. The radar for 
this and the MiG-29, known under the NATO code- 
name as Slot Back and as Zhuk in the CIS, is thought by 
US Intelligence to be comparable in performance to the 
Hughes AN/APG-63 and Westinghouse AN/APG-66 
radars fitted in McDonnell Douglas F-15 and General 
Dynamics F-16 aircraft respectively. 

Slot Back is understood to be a three-channel mono- 
pulse system using high PRF pulse Doppler in the air-to- 
air mode. It also provides air-to-ground and terrain-fol- 
lowing capabilities. It is a lightweight system with a 
planar slotted array and is said to have a track-while- 
scan mode, with a search range of 130 nm (240 km) 
and tracking range of 100 nm (185 km). 

The radar consists of antenna, transmitter and pro- 
cessors said to be capable of 10 Mops. An IFF array is 
visible on the radar antenna. This may operate in the 
D-band, to provide identification for beyond visual 
range air-to-air engagements. 


Status 
In service in the Su-27 and MiG-29. 


Contractor 
Aviaexport. 


Spin Scan R1L/R2L radar 

This is the NATO designation for a family of S-band 
search and track radars which commonly equip the 
MiG-21 Fishbed D and F and initial production versions 
of the Su-9 Fishpot B fighter. 

CIS designations are believed to be R1L and R2L, 
corresponding to Spin Scan A and Spin Scan B. The lat- 
ter is an export version, for example for Indian Air Force 
Fishbed D and F aircraft. The radome of the Fishbed D 
is larger, and presumably accommodates a bigger 
antenna than that of the Fishbed F. The system has a 
power output of around 100 kW and although the range 
was initially thought to be about 10 nm (19 km), revised 
estimates put it at 16 nm (30 km) in track and 21 nm 
(40 km) in search modes. An original criticism that the 
radar is ineffective below 1000 ft altitude (300 m), 
owing to the presence of ground-clutter, still holds 
good. The system has a rotational scanning pattern and 
has variable PRFs of between 900 to 950 pps for search 
and 1750 to 1850 pps for tracking and target 
interception. 


The Slot Back radar in the Su-27 Flanker is thought to be comparable in performance to the Hughes 


AN/APG-63 and Westinghouse AN/APG-66 


The MiG-29 Fulcrum, like the Su-27 Flanker, is fitted with the Slot Back radar 


Performance and reliability deficiencies have caused 
some MiG-21 operators (notably Egypt) to investigate 
the possibility of fitting Western radars. 


Status 
In service. 


Contractor 
Aviaexport. 


Toad Stool radar 

This is an |-band navigation radar reported to be 
installed in the Antonov An-12 Cub, An-24 Curl and 
Coke and An-30 Clank aircraft. 


Contractor 
Aviaexport. 


The MiG-21 Fishbed fighter carries airborne interception radar in a centre-body shock-cone 


Twin Scan radar 

This is an |/J-band air interception radar with a range in 
the order of 35nm (65 km) for search and 27 nm 
(50 km) for tracking. It is fitted to the Su-15 Flagon. 


Contractor 
Aviaexport. 


Wet Eye radar 

This is a J-band maritime reconnaissance radar which 
forms part of the avionics suite in the IIl-88 May aircraft, 
the radar being housed in a large ventral radome 
toward the forward end of the fuselage. The use of 
J-band limits range against ships, but may confer ben- 
efits in the detection of periscopes. 


Contractor 
Aviaexport. 


3300/3400 IFF/SIF transponders 
The Type 3300/3400 IFF airborne transponders 
designed by Dassault Electronique are used for the 
identification of any type of fixed- or rotary-wing aircraft 
by interrogation from a secondary radar or air traffic 
control system. These micro-miniaturised equipments 
can be installed easily in the cockpit of any aircraft or 
helicopter. Their modular design facilitates mainten- 
ance and an automatic test system allows permanent 
monitoring of operation. 

The Type 3300/3400 have been designed for associ- 
ation, without any internal modification, with an auto- 
matic code switching system, increasing airspace 
protection. The Dassault Electronique 3400 possesses 
aspace diversity system, maintaining contact with inter- 
rogating stations independently of aircraft manoeuvres 
and reinforcing mission safety. 

Modular design has permitted the two functionally 
identical versions to be packaged in either the 3300 sin- 
gle box model or the 3400 two box configuration. 


Specifications 

Dimensions: (3300) 133 x 146 x 145 mm 

(3400 control unit) 1383 x 146 x 75 mm 

(3400 transmitter/receiver) 194 x 90.5 x 319 mm 
Weight: (3300) 4 kg 

(3400) 7.8 kg 

Power supply: 28 V DC, 50 W 

Frequency: (transmit) 1090 MHz 

(receive) 1030 MHz 

Power output: 500 W peak 

Sensitivity:—77 dBm 

Reliability: 1500 h MTBF 

Qualification: STANAG 5017 (Mk XA/IFF 3300; Mk XII/ 
IFF 3400), Air 7304, ICAO Appendix 10 and ARINC 572 


Status 

More than 1300 of these transponders have been sold 
to date in France and for export. Deliveries are 
continuing. 


Contractor 
Dassault Electronique. 


Anemone radar 
Intended for the modernised Dassault Super Etendard, 
the X-band frequency-agile Anemone radar has been 
developed under the prime management of Dassault 
Electronique, with participation of Thomson-CSF. Its 
main function is for air-to-sea operations, but it also has 
air-to-ground and air-to-air functions. It comprises a 
nose cone (containing antenna and circuits), an air- 
craft/radar interface box and radar controls. 
Anemone, equipped with very sophisticated protec- 
tion to operate in a severe electronic warfare environ- 
ment, provides linear scan search, continuous tracking, 
track-while-scan, ground-mapping and ranging. Due to 
its size, it is suitable for fitting in both medium and light 
aircraft. 


Specifications 
Weight: (without nose-cone) 60 kg 


Status 
In service with French Navy Dassault Super Etendard 
aircraft. 


Contractor 
Dassault Electronique. 


The Dassault Electronique Anemone radar 
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The Dassault Electronique 3300 single box 
transponder 


Antilope 5 radar 

The Antilope 5 radar has been designed for the Das- 
sault Mirage 2000N. Its basic functions are terrain-fol- 
lowing, air-to-air, air-to-sea, air-to-ground and navigation 
with ground-mapping and navigation updating. It 
employs a travelling-wave tube J-band coherent trans- 
mitter and a flat slotted-plate antenna. Radar infor- 
mation is displayed on a head-up display and on a 
three-colour multi-mode CRT head-down display. The 
system can provide terrain-following commands at 
300 ft (91 m) and 600 kts, computing a preset obstacle- 
clearance height and with a preselected g level. 


Specifications 
Weight: (without radome and shroud) 230 kg 


Status 

Dassault Electronique is design leader on this pro- 
gramme which is shared with Thomson-CSF. The radar 
has been in service since 1987. Antilope 5 is fitted to the 
Mirage 2000D and 2000N. First deliveries of an 
upgraded Antilope 5 for the Mirage 2000D started in 
1992. 


Contractor 
Dassault Electronique. 


The Dassault Electronique Antilope 5 terrain- 
following and navigation radar 


DAV warning and surveillance 
system 


The DAV warning and surveillance system is an S-band 
pulse Doppler radar designed for installation in combat 
helicopters for detecting, identifying and designating 
air threats out to a range of 3.7 nm (7 km). It provides 
omnidirectional search and is capable of detecting 
fixed-wing aircraft and helicopters on the move or in the 
hover, with extremely short reaction times. 

The system consists of the aerial unit and a com- 
mand and management unit which may include an 
operator interface. 

The aerial unit is an enclosed moving part attached to 
the rotor and consists of the antenna, transmitter/ 
receiver, signal processing circuits, low voltage power 
supply, antenna angular position encoder and interface 
with the fixed part. The antenna rotates at 5 revol- 
utions/s, the same speed as the rotor. 

The command and management unit, located in the 
cabin, provides radar control management and recog- 
nition and identification of detected echoes, generates 
the image display and interfaces with the helicopter 
system. 

The operator interface generates a display and 
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includes the radar controls. Targets may be displayed 
on all existing displays in the cabin and may also be 
used to trigger an audio alarm. 

The system is able to distinguish between fixed-wing 
aircraft and helicopters and identify helicopter types by 
means of information on rotor characteristics stored in 
a library. 


Specifications 

Dimensions: (antenna module) 
diameter 

Weight: (aerial unit) 40 kg, (interface) 5 kg 
Elevation coverage: 23° 

Accuracy: (range) <100 M, (azimuth) <2° 


420 x 900mm 


Status 

Under development. The first prototype successfully 
completed its technical acceptance tests during 1990. 
DAV completed flight trials with the French Army at the 
end of 1991. 


Contractor 
Dassault Electronique. 


ee { a 
A model of the DAV warning and surveillance 
system mounted on a Gerfaut helicopter 


RDN 80-B Doppler velocity sensor 


for helicopters 
The RDN 80-B is a Doppler velocity sensor featuring 
small size and low cost, intended for installation in light- 
weight helicopters for which cost, size, ease of instal- 
lation and weight are of major importance. It comprises 
a single unit containing both transmitter/receiver and 
the antennas, and produces the three orthogonal com- 
ponents of helicopter velocity. These components are 
used in association with a processor for providing dead 
reckoning navigation and also for pilot assistance or 
autopilot control in hovering mode. 

Radar operation is checked in flight and on the 
ground by monitoring its main parameters with a built-in 
test system. 


The Dassault Electronique RDN 80-B Doppler 
velocity sensor 
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Specifications 

Dimensions: (with radome) 416 x 390 x 82 mm 
Weight: (with radome) less than 9 kg 

Power supply: 28 V DC, 45 W 

Transmit and receive antennas: 2 arrays of slots 
photo-etched on PCB 

Transmitter: Gunn diode oscillator 
Transmission frequency: 13.325 MHz +10 MHz 
Transmitter operating mode: CW 

Transmitted power: 30 MW 

Velocity range: —50 to +350 kts 

Operational envelope: 0-20 000 ft altitude 
Accuracy: (incremental data) +0.5% 

(numerical data) +0.4% 

Reliability: >2000 h MTBF 


Status 
In production for French Army and export model 
Gazelle helicopters. More than 500 have been ordered. 


Contractor 
Dassault Electronique. 


RDN 85-B Doppler velocity sensor 
The RDN 85-B is a single box Doppler velocity sensor 
designed for use in helicopters, said to have good oper- 
ating characteristics over calm seas. The radar inter- 
faces with an ARINC 429 digital databus and along and 
across track velocities are also transmitted as DC sig- 
nals for display by a hover meter and for coupling to an 
autopilot. There is BITE for in-flight and ground system 
check-out. 


Specifications 

Dimensions: 437 x 437 X 130 mm 
Weight: <10 kg 

Power supply: 28 V DC, 30 W 
Transmitter frequency: 13.325 MHz +20 MHz 
Transmitter power: 30 MHz 

Velocity range: —50 to +350 kts 
Operational envelope: up to 20 000 ft 
Accuracy: 0.15% or 0.12 kts 
Transmitter: Gunn diode oscillator 
Reliability: >3200 h MTBF 


Status 

In production for French Navy and export search and 
rescue Puma and Dauphin helicopters, French Army 
Super Pumas and the Ecureil helicopter for Singapore. 
More than 200 have been ordered. 


Contractor 
Dassault Electronique. 


The Dassault Electronique RDN 85-B Doppler 
velocity sensor 


RBE2 airborne radar 

The RBE2 airborne radar is being developed by GIE 
(Groupement d’Intérét Economique) which includes 
Thomson-CSF, as leader, and Dassault Electronique. 
The venture is shared on the basis of two-thirds for 
Thomson-CSF and one-third for Dassault Electronique. 

The RBE2 is the first of a new class of airborne radars 
using the Thomson-CSF Radant passive electronic 
scanning process. It is a multirole radar with large air-to- 
air and air-to-surface capabilities designed for the 
Rafale ACT and ACM. 

For the air defence role the RBE2 is able to carry out 
all air defence functions including search in look-up 
and look-down modes, identification, automatic multi- 
target tracking and dog-fight. Detection is optimised by 
means of automatic waveform selection of high, 
medium or low pulse recurrence frequencies. Multi- 
target tracking capability is improved by the electroni- 
cally scanned antenna which can track targets what- 
ever their relative position in space. 

For the air-to-ground role the RBE2 provides Rafale 
with all-weather deep strike capability, as well as close 
support and battlefield interdiction, by means of auto- 
matic Terrain-Following/Terrain Avoidance/Threat 
Avoidance (TF/TA2), high resolution mapping, fixed 
target search and tracking, ground moving target 
search and tracking and air-to-ground ranging. The sim- 
ultaneous operation of TF/TA2 and air-to-air modes 
brings vital capabilities in terms of self-defence while 
flying penetration missions and of ground clearance in 
air-to-air missions. 


In addition to air defence and air-to-ground roles the 
RBE2 is optimised for shipping strike missions with 
long-range detection, multitarget tracking and target 
recognition and assessment. 

With its low observable profile the RBE2 has import- 
ant features such as full integration in the multisensor 
weapon system and real-time interworking with the EW 
suite and optronics systems. 


Status 
In development for the Dassault Rafale ACT and ACM. 
The first prototype was to be delivered in 1991. 


Contractor 
Groupement d’Intérét Economique. 


The RBE2 electronically scanned multi-mode 
radar will be housed in a low observable 
profile nose 


Horizon battlefield surveillance 


and target designation radar 

The Orchidée battlefield system, in development since 
the mid-1980s, consisted of airborne and ground 
elements. The former comprised the aircraft itself with a 
pulse Doppler |/J-band radar and a data link for two- 
way communication with the ground element. LCTAR 
was responsible for the radar development, Dassault 
Electronique for the communications link and the 
ground station and Aerospatiale was the prime con- 
tractor responsible for the total system integration. 
Responsibility for the overall programme lay with the 
Delegation Generale pour l’Armament, part of the 
French Ministry of Defence. 

The radar is a very long-range ground surveillance 
radar intended for operation on board the Eurocopter 
Super Puma helicopter. The radar detects and locates, 
in a single scan of a few seconds, columns of vehicles 
and/or helicopters, even when they are slow moving. 
Speed of the detected targets is measured and then 
they are classified into wheeled vehicles, tracked 
vehicles or helicopters. Range on tanks and helicopters 
in 90 per cent of European weather conditions is 80 nm 
(150 km). The radar consists of transmitter/receiver, 
processor and control units, which are fitted inside the 
helicopter and a widescan flat antenna mechanically 
positioned and mounted outside the helicopter. In flight 
the complete antenna mechanism is set vertically un- 
der the helicopter and the antenna scans over 360°. On 


The scanner for the Horizon battlefield surveillance and target designation radar is mounted below the 


fuselage of the Eurocopter Super Puma helicopter 


landing the antenna is locked crosswise and raised 
mechanically under the helicopter tail. 

The first prototype Orchidée system carried out its 
maiden flight in June 1990 on a Super Puma Mk 2. 
However, in August 1990 the French Government 
decided to cancel the project for budgetary reasons. 
Despite this decision the Orchidée demonstrator was 
used by the French 6th Light Armoured Division during 
the Gulf War for both day and night operations and 
achieved 24 missions, providing the French division 
and the XVIlIth United States Airborne Corps with an 
alert against possible enemy ground attacks. It also 


contributed to situation intelligence reports on the 
enemy by detection of reinforcing units, localisation of 
radar jammers and guidance of US Navy aircraft to 
destroy these jammers and, in support of aircraft of the 
XVIlIth Corps, provided guidance for AH-64 Apache 
helicopters to destroy enemy vehicle columns. 

As a result of experience in the Gulf War the French 
Army intends to deploy a version of Orchidée, known as 
Horizon, in the latter half of the 1990s. The new system 
is smaller and less expensive than Orchidée, the main 
difference being the addition of an onboard processing 
unit to replace the Orchidée ground stations. Horizon is 
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said to be 30 per cent cheaper than Orchidée. It is also 
more mobile and flexible but uses the same MTI radar 
developed by LCTAR and has its own onboard pro- 
cessing and display units. Horizon is interoperable with 
the US Joint STARS. 


Status 
In development. Funding in the 1992 defence budget 
has been approved. 


Contractor 
Le Centre Thomson d’Applications Radar (LCTAR). 


AHV-6 radio altimeter 


The AHV-6 is claimed to be the most widely used radio 
altimeter of its generation and is installed on more than 
40 aircraft types in service with 20 military forces 
throughout the world. A choice of 3 ATI or smaller indi- 
cators is provided and shockmounts for fixed-wing or 
helicopter applications are available. The equipment is 
all solid-state and has no warm-up time. Analogue out- 
puts conform to ARINC 552. 


Specifications 

Typical installation 

Dimensions and weight: (transmitter/receiver unit) 96 
X 124 x 343 mm; 4 kg 

(indicator) 3 ATI; 1.2 kg 

Power supply: 115 V AC, 400 Hz 

Max altitude: 2500 or 5000 ft (10 000 and 15 000 ft lim- 
its as an option) 

Accuracy: 1.5 ft or 2% of altitude above 100 ft 

RF power: 250 MW typical (FM/continuous wave) 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


AHV-8 radio altimeter 

The AHV-8 lightweight unit satisfies the increasing 
demand for a height sensor for an automatic landing 
system, helicopter stabilisation and ground proximity 
warning system coupling. It conforms to ARINC 522 
and aversion is available for missile applications. It is an 
all solid-state model which does not require warm-up 
time. 


Specifications 

Typical installation 

Dimensions and weight: (receiver/transmitter unit) 
230 x 90 x 90 mm; 2.2 kg 

(antenna) (diameter) either 70 mm or 178 mm; 0.4 kg 
(indicator) 3 ATI; 1.2 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC, 25 VA 
Max altitude: 5000 ft 

Accuracy: 1 ft +2% 

RF power: 200 MW typical 

Outputs: 3 


Status 

No longer in production. Over nine different commer- 
cial types are fitted with the AHV-8. It has been specified 
for the Aerospatiale/Alenia ATR 42. 


Contractor 
Thomson-CSF CNI Division. 
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The Thomson-CSF CNI Division AHV-8 radio altimete 


The Thomson-CSF CNI Division AHV-6 radio 
altimeter 


AHV-9 radio altimeter 


The AHV-9 is a high range reconnaissance sensor with 
a digital output suitable for recording and digital indi- 
cations. The system is solid-state and has no warm-up 
time. 

It can be used as a primary sensor system for auto- 
matic landing systems certificated for Category Il 
conditions. 


Specifications 

Typical installation 

Dimensions and weight: (transmitter/receiver unit) 97 
x 124 x 383 mm; 5 kg 

(antenna) 70 x 154 x 113 mm; 0.5 kg 
(indicator) 2 ATI; 0.8 kg — 

Power supply: 115 V AC, 400 Hz, 70 VA 
Max altitude: 10 000 ft 

Accuracy: 2 ft +2% 

RF power: 600 MW (FM/continuous wave) 
Outputs: 4 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


AHV-9T radio altimeter 

The AHV-9T is designed for the Panavia Tornado. Low 
and high altitude bands can be used, the variable out- 
put being available from a microprocessor-based 
receiver unit. The system features CMOS integrated 
electronics, stripline technology antenna and built-in 
fault detection capability. 


Specifications 

Dimensions and weight: (transmitter/receiver unit) 
109 x 154 x 324 mm; 4.5 kg 

(antenna) 78 x 88 x 33 mm; 0.2 kg 

(indicator) 61 x 61 x 158 mm; 0.9 kg 


Power supply: 115 V AC, 400 Hz, 70 VA 
Max altitude: 50 000 ft 

Accuracy: 1 ft +2% 

RF power: 60 MW (FM/continuous wave) 
Outputs: 5 digital, 3 analogue 


Status 
In production and in service in German Panavia 
Tornados. 


Contractor 
Thomson-CSF CNI Division. 


So ¥ 


The Thomson-CSF CNI Division AHV-9T radio 
altimeter is used in German Panavia Tornados 


AHV-12 radio altimeter 

Designed for use on the Dassault Mirage 2000 and 
Atlantique 2 the AHV-12 radio altimeter incorporates 
recent digital developments. Its main features are a 
wide altitude range, high accuracy and high integrity 
level. 


Specifications 

Typical installation 

Dimensions and weight: (transmitter/receiver unit) 
193 x 90 x 315 mm; 5 kg 

(antenna) circular, rectangular or small size 
(indicators) ARINC 429 (digital), ARINC 552 (analogue) 
Power supply: 115 V AC, 400 Hz, 45 VA 

Altitude range: 0-70 000 ft 

Accuracy: 1 ft +1% 


Status 
In production and service in Mirage 2000 variants, 
Atlantique 2 and US reconnaissance aircraft. 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF CNI Division AHV-12 digital 
radio altimeter 


AHV-16 radio altimeter 

The AHV-16 microprocessor-based radio altimeter has 
a reprogrammable memory and is designed for com- 
muter and military aircraft. It has both digital and ana- 
logue outputs to ARINC 552 and 429 standards. It can 
interface with existing digital and analogue avionic 
equipment and with electromechanical instruments as 
well as electronic flight instrument systems. 
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Specifications 

Dimensions: (R/T unit) 230 x 90 x 90 mm 
(indicator) 3 ATI 

Weight: (R/T unit) 2.0 kg 

(indicator) 1.2 kg 

Power supply: 28 V DC, (R/T unit) 15 W, 
(indicator) 8 W 

Acccuracy: 1 ft + 2% of altitude 
Reliability: >5000 h MTBF 


Status 
In production and in service in transport aircraft and 


helicopters. 


Contractor 
Thomson-CSF CNI Division. 


AHV-17 digital radar altimeter 

The AHV-17 is specifically designed for future combat 
aircraft and tactical fighters. It will equip all versions of 
the Rafale. 

The very low probability of intercept is due to an RF 
management system which adjusts output power as a 
function of altitude and enhanced receiver sensitivity. 
The AHV-17 has excellent jamming detection capability 
which enables it to have superior resistance even 
against advanced jammers. 

The AHV-17’s modular construction, based on a 
series of integrated tests, allows effective diagnosis of 
failures and simple replacement without the need to 
replace or adjust the defective module. Modules can be 
interchanged independently. 


Specifications 

Volume: <3 | 

Weight: <3 kg 

Power supply: 28 V DC to MIL-STD-740D, 40 W 
Frequency: 4.2-4.4 GHz 

Altitude range: 0-30 000 ft 

Accuracy: 3 ft or 1% 

Reliability: >5000 h MTBF 


Contractor 
Thomson-CSF CNI Division. 


AHV-18 compact radio altimeter 
The AHV-18 is the advanced military radio altimeter of 
the Thomson-CSF product line. It is a multi-mode equip- 
ment, of modular design, which can be adapted for use 
with fixed- and rotary-winged aircraft, missiles, RPVs 
and flying weapons. 

it has excellent ECCM capabilities using power man- 
agement and jamming detection modes. 


Specifications 

Dimensions: (T/R unit) 124 x 81 x 81 mm 
(indicator) 3 ATI 

(antenna) 105 x 90 x 38 mm 

Weight: (T/R unit) 1.2 kg 

(indicator) 1.2 kg 

(antenna) 0.13 kg 

Max altitude: 5000 ft 

Accuracy: 1 ft +2% 

Reliability: >5000 h MTBF 


Status 


In production for the Agusta A 109 helicopter and Pen- 
guin Mk 2 missile. 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF CNI Division AHV-18 compact 
radio altimeter 


The Thomson-CSF CNI Division AHV-530 digital radio altimeter 


AHV-530 radio altimeter 

Developed to ARINC 707 and 6Q0 specifications, the 
AHV-530 is suitable for Category II and Ill autoland 
applications in commercial aircraft. It is an all solid- 
state, digital system with a microprocessor-based com- 
puter and a total of only 450 components. There is 
direct access to all components and automatic fault 
detection and identification is provided by software. 


Specifications 

Typical installation 

Dimensions and weight: (T/R unit) 3 MCU; 4.0 kg 
(antenna) horn or microstrip 

(indicator) % 4 ATI; 1.2 kg 

Power supply: 115 V AC, 400 Hz, 17 VA 
Frequency range: 4.2-4.4 MHz 

Accuracy: 1 ft + 2% of height 

RF power: 70 MW 

Reliability: >15 000 h MTBF 


The Thomson-CSF CNI Division AHV-530A has all AHV-530 functions and is interchangeable with the 


Status 

In production and currently available for the Airbus 
A300-600, A310, A320, Boeing 757 and 767 airliners. It 
is also specified for the Fokker 100 and is certificated 
for the Boeing 747-400. More than 5000 units have 
been delivered since 1982. 


Contractor 
Thomson-CSF CNI Division. 


AHV-530A radio altimeter 


The AHV-530A is designed to incorporate a large pro- 
portion of basic AHV-530 radio altimeter technology 
and to be interchangeable with the previous generation 
AHV-5 unit. Potential applications include the MD-80. 
The analogue outputs are configured to ARINC 552/ 
552A requirements. 


existing AHV-5 radio altimeter 


Specifications 

Typical installation 

Dimensions and weight: (T/R unit) ’% ATR short, 5 kg 
(antenna) (diameter) 178 mm; 0.4 kg 

(indicator) 3 ATI; 0.8 kg 

Power supply: 115 V AC, 400 Hz, 30 VA 

Frequency: 4.2-4.4 MHz 

Accuracy: 1 ft +2% 

RF power: 70 MW 

Power: 28 VA 


Status 
In production. 


Contractor 
Thomson-CSF CNI Division. 


NRAI-7A IFF Mk XIl diversity 


transponder 

The NRAI-7A IFF airborne transponder automatically 
codes special replies to provide assistance in the posi- 
tive identification of particular aircraft and in case of 
emergency and inhibits replies to interrogator sidelobe 
transmissions. The pilot can also insert codes such as 
radio failure alert and warning of hijacking. The system 
incorporates a diversity function; it uses two antennas 
at different positions on the aircraft and transmits a 
reply via the antenna that receives the stronger interrog- 
ation signal. This permits more accurate identification, 
particularly during combat where manoeuvres can 
blank or interrupt signals. The system is contained in a 
single box and is claimed to be one of the smallest tran- 
sponders in the world. 


Specifications 

Dimensions: 130 x 127 x 145 mm 

Weight: 3.4 kg 

Frequency: (transmit) 1090 MHz 

(receive) 1030 MHz 

Power supply: 28 V DC, 30 W 

Power output: 500 W peak 

Sensitivity:-77 dBm 

Modes available: 1, 2, 3/A, C, and Mode 4 capability 
Codes: 32 in Mode 1, 4096 in Modes 2 and 3/A, 2048 in 
Mode C 


Status 

In production for Dassault Mirage 2000 and F1CR, AS 
332 Super Puma, Gazelle and Dauphin 2 and Royal Air 
Force Hawk, Jaguar and Tornado GR1 and F8. 


Contractor 
Thomson-CSF CNI Division. 
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The Thomson-CSF CNI Division NRAI-7A 
transponder for the Mirage 2000 


NRAI-9A IFF Mk XII diversity 


transponder 

Essentially a two-box version of the NRAI-7A IFF Mk XIl 
transponder, the NRAI-9A incorporates the same fea- 
tures. These include the elimination of sidelobe re- 
sponse and the inclusion of automatic special-code 
referral, with positive identification permitting a ground 
operator to localise a particular aircraft. Special emerg- 
ency codes chosen by the pilots, such as radio failure, 
may also be used. Dual receiver channels connected to 
upper and lower antennas, along with an antenna 
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The Thomson-CSF CNI Division NRAI-9A IFF transponder 


switch and comparison circuits, provide a diversity 
function. 


Specifications 

Dimensions: (transmitter/receiver) 58 x 193 x 380 mm 
(control unit) 127 x 130 x 80 mm 

Weights: (transmitter/receiver) 4.2 kg 

(control unit) 1 kg 

Power output: (peak) 500 W 

Frequency: (transmit) 1090 MHz 

(receive) 1030 MHz 

Modes available: 1, 2, 3/A, C, and Mode 4 capability 
Codes: 32 on Mode 1, 4096 on Modes 2 and 3/A, 2048 
on Mode C 


Status 
In full production for the Atlantique 2 maritime patrol 
aircraft. 


Contractor 
Thomson-CSF CNI Division. 


NRAI-10A Mk XII IFF interrogator 
The NRAI-10A Mk XII IFF interrogator allows an aircraft 
to identify another aircraft or ship. Coded interrogation 
signals are transmitted synchronously with pulses from 
the aircraft’s radar, the coded reply supplying the ident- 
ity or altitude of the responding aircraft. The single box 
NRAI-10A incorporates a coder, transmitter and dual 
receiver. The system is used in conjunction with a stan- 
dard IFF decoder or extractor and a monopulse 
antenna having two different radiation patterns (one 
with a maximum, the other with a minimum) on the 
antenna axis. Unwanted returns due to sidelobe 
interrogation are suppressed and valid returns sharp- 
ened on the display. 


The Thomson-CSF CNI Division NRAI-10A IFF 
interrogator for the Dassault ATL2 


Specifications 

Format: % ATR short 

Weight: 4.2 kg 

Frequency: (transmit) 1030 MHz 

(receive) 1090 MHz 

Sensitivity:—-81 dBm 

Power output: 1 kW 

Modes available: 1, 2, 3/A and C. Mode4 can be 
obtained with suitable coder/decoder 


Status 
In production for the Dassault ATL2 maritime patrol air- 
craft, Mystere Falcon 20F and Gardian. 


Contractor 
Thomson-CSF CNI Division. 


NRAI-11 Mk XII interrogator- 


decoder 

The airborne NRAI-11 interrogator-decoder is used for 
identifying a friendly target and determining its range 
and bearing. The interrogator-decoder and its control 
box are integrated in the IFF system of Dassault Mirage 
2000 aircraft. The system includes all the functions 
needed for IFF air-to-air identification and includes an 
encoder, transmitter, RF switch, two receivers, ana- 
logue processing unit, defruiter, passive decoder, eval- 
uator, extractor, staggering circuit and automatic 
self-test. 

Volume and power consumption have been substan- 
tially reduced through the use of a solid-state transmit- 
ter, low power integrated and monolithic high density 
circuits, hybrid and custom LSI circuits and switching 
power supply. 


Specifications 

Dimensions: 124 x 80 x 194 mm 

Weight: 12 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 150 VA 
Transmission power: 1 kW peak 

Receiver sensitivity: -79 dBm between 1087 and 
1093 MHz 

Operating modes: 1, 2, 3/A and Mode 4 capability 


Status 
In service on the Dassault Mirage 2000. 


Contractor 
Thomson-CSF CNI Division. 


Rasit battlefield surveillance radar 
Thomson-CSF CNI Division and the US company 
TCOM Corporation (a subsidiary of Westinghouse) 
have jointly produced a tactical surveillance pulse Dop- 
pler radar called Rasit for installation in balloons, so 
overcoming the traditional disadvantage to ground 
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forces of visibility being limited by natural obstacles 
such as hills or woods. The French radar weighs 55 kg, 
and is suspended from TCOM’s STARS balloon as a 
two axis, gyrostabilised package so that its antenna 
remains pointing in the same direction irrespective of 
the motion of the balloon. The radar was originally 
developed for surface surveillance. The balloon is 25 m 
long, has a volume of 700 m* and is tethered to a truck 
for mobility and ease of deployment. The maximum op- 
erating altitude is 2500 ft. At this height the system can, 
under the optimum conditions, detect individual per- 
sons at a range of 10.8 nm (20 km), light vehicles at 
16 nm (30 km) and heavy vehicles at its maximum 
range of 20.5 nm (38 km). Electrical power is fed to the 
radar via a cable connecting it to a generating system in 
the truck, and information is fed from the radar to an 
operator’s console in the truck via an optic fibre. The 
truck contains all processing, control and display 
equipment (see also entry under Westinghouse). 


Specifications 
Frequency: |-band (200 MHz range) 
Peak power: 2 kW 


Status 
In production. The system has been supplied to some 
12 countries. 


Contractor 
Thomson-CSF CNI Division. 


SB 25 combined IFF interrogator 


and transponder 

The SB 25 consists of two LRUs: the Combined 
Interrogator/Transponder (CIT) and the Antenna Con- 
trol Unit (ACU). The system is compatible with various 
types of electronically scanned arrays or radar- 
mounted mechanically scanned antennas. The SB 25 
exists in both interrogator and interrogator/transpon- 
der versions and is a highly flexible system capable of 
satisfying the needs of any military platform. Optionally, 
it can also include the Level 2 Mode S transponder. The 
design is modular in both design and operation. 

The CIT integrates all the transmission, reception 
and signal processing functions required by an 
interrogator/transponder. 

The ACU controls electronically scanned antennas. 
The use of GaAs receivers and solid-state power ampli- 
fiers provides high performance margins to guarantee a 
successful mission. A powerful microprocessor is used 
to control digital signal processing. 

The extensive use of ASICs and special software 
allows supervision of functions. BITE allows faulty sub- 
assemblies to be identified and indicated via the MIL- 
STD-1553B bus. 

Provision is made for the integration of future modes 
for a new generation IFF. 


Specifications 


The SB 25 combined IFF interrogator and transponder 


Altitude: 70 000 ft 
Temperature: —54 to +71°C 
Reliability: >1500 h MTBF 


Status 
Selected for the Rafale. 


Contractor 
Thomson-CSF CNI Division. 


SC 25 IFF Mk XIl diversity 


transponder 

The SC 25 is an airborne true diversity Mk XII transpon- 
der which is fully compliant with STANAG 4193 and 
DOD-AIMS-65-1000B standards. It makes use of the 
most advanced microwave and digital technologies 
including SAW _ controlled solid-state transmitter, 
microstrips, microprocessors and CMOS/ASIC cir- 
cuits. It has been designed to be shelf-mounted in non- 
pressurised zones and is provided with a MIL- 
STD-1553B bus interface or can be operated through a 
control box. 

The SC 25 transponder is Mode 4 capable and is pro- 
vided with a Mode 4 interface PC-board that can be 
operated with either a French supplied Mode 4 COM- 
SEC appliqué or NSA Mode 4 crypto computer. It can 
also be provided with an additional built-in crypto- 
graphic module. It is EMI/RFI protected to MIL- 
STD-461A and includes a BITE unit. 

The SC 25 has been designed for advanced aircraft 
and can also be used for retrofit applications. 


Specifications 
Dimensions: 152.4 x 162.5 x 229 mm 


Status 
In development. The SC 25 has been selected for the 
Dassault Rafale ACT and ACM. 


Contractor 
Thomson-CSF CNI Division. 


Dimensions: (CIT) 290 « 157.2 « 193.5 mm Weight: 6.5 kg ee! iN 

(ACU) 230 x 115 x 105 mm Frequencies: (receiver) 1030 +0.5 MHz, (transmitter) The Thomson-CSF CNI Division SC 25 IFF Mk XII 
Weight: (CIT) <10 kg 1090 +0.5 MHz transponder 

(ACU) 5.5 kg Power output: 500 W typical peak 

Power supply: 28 V DC, 230 W typical Sensitivity: -77 dB 

Frequency: (interrogator) 1030+0.2 MHz; Modes: 1, 2, 3/A, C and 4 

(transponder) 1090+0.5 MHz Additional modes: B, D and Test when operated 

Operating modes: 1, 2, 3/A, C and 4 through a 1553B bus 

Agave attack radar ground-mapping is chosen, the best possible tracking | Contractor 


The lightweight, multirole Agave radar was initially 
designed for Super Etendards of the French Navy and 
was also chosen for the Jaguar International strike 
aircraft. Primarily intended for naval use, the system 
has considerable air interception/ground attack capa- 
bilities. 

Basic functions are search (air-to-surface and air-to- 
air), target designation for the homing head of long- 
range active missiles or a head-up display, automatic 
tracking (air-to-surface and air-to-air), ranging (air-to-air 
and air-to-surface) and mapping. 

As the system was designed for operation by a single 
crew member it is automatic as far as possible; for ex- 
ample, the system has an instantaneous automatic gain 
control whereby ground clutter or other unwanted ech- 
oes are considerably reduced in comparison with the 
pinpoint reflections of target aircraft and surface ves- 
sels. In another case, when the air-to-ground mode for 


elevation for maximum ground coverage ahead of the 
aircraft is automatically set up. The pilot can still over- 
ride the computed elevation and have the option of final 
adjustment when short-range, high power echoes are 
present. 

In the system developed for the Jaguar International 
all radar information can be displayed on a raster 
head-up display through a scan converter fitted to the 
combined map reader/head-down display. 


Status 

In service in French Navy Super Etendard aircraft and 
with foreign armed forces. In late 1987 the Agave radar 
was selected to equip six Jaguars being modified in 
India for a maritime role. The modifications, being 
undertaken by Hindustan Aeronautics, include the 
installation of a Sagem nav/attack system. Also fitted to 
some lraq Air Force Mirage F1 and Mirage III aircraft. 


Thomson-CSF RCM Division. 


Agrion maritime warfare radar 

A variant of the Iguane and Varan, with the same pulse 
compression and frequency agility characteristics, 
Agrion also offers over-the-horizon targeting and pro- 
vides guidance for the Aerospatiale AS 15TT air-to- 
surface missile. Several types of antenna are proposed 
in order to meet the requirements of all appropriate 
aircraft. 


Status 
In production. In service on Dauphin helicopters with 
the French, Saudi Arabian and Iraqi armed forces. 


Contractor 
Thomson-CSF RCM Division. 


The Thomson-CSF Agrion lightweight search and attack radar in its 


circular radome gives a distinctive look to the Eurocopter SA 365F 


Dauphin 2 helicopter 


Arcana navigation radar 
Arcana has been developed from SLAR 2000. It is a 
highly accurate navigation radar developed for the Das- 
sault Mirage IVP and combines pulse compression and 
Doppler beam-sharpening techniques. 


Status 
In service with French Air Force Dassault Mirage IVP 
aircraft. 


Contractor 
Thomson-CSF RCM Division. 


Cyrano IV radar 

The first Cyrano radar, a monopulse system, was 
designed for air-to-air interception, searching for and 
tracking hostile aircraft and providing flight, firing and 
break-off information to the pilot via a weapons sight. In 
the search mode the radar scans +60° in azimuth and 
+30° in elevation. When the pilot puts a marker on his 
display to designate a particular target, the radar moves 
into the track mode, measuring the range and relative 
velocity. In the final interception mode, the system sig- 
nals the earliest and optimum times to fire a designated 
weapon and then indicates when the firing window has 
ended. The system, which operates in the 8 to 10 GHz 
band (the generator being a coaxial magnetron), was 
originally designed for the French Air Force Dassault 
Mirage F1. 


Status 
No longer in production. In service in export versions of 
the Mirage F1. 


Contractor 
Thomson-CSF RCM Division. 


The Thomson-CSF Cyrano IV airborne interception 
radar 


Cyrano IV-M radar 

The first Cyrano system to be designed specifically for 
multifunction operation (though still aimed basically at 
air interception), the |\V-M can accomplish a wide variety 
of air-to-air, air-to-ground and _ air-to-sea missions 
and has a high degree of resistance to electronic 


The Thomson-CSF Cyrano IV-M multi-mode radar 


countermeasures. Radar video signals are displayed 
onahead-down CRT or ona TV tube with a B-scope dis- 
play for air-to-air operation and a PPI presentation for 
air-to-surface operation. An interception and firing com- 
puter optimises the radar for medium- and short-range 
combat. Interception guidance information is displayed 
on a large field-of-view head-up display. The 57cm 
diameter inverted Cassegrain antenna handles 200 kW 
of power from a Coaxial magnetron. Built-in test circuits 
permit rapid fault diagnosis down to individual LRU 
level. 


Status 

The French Air Force has upgraded Cyrano IV equip- 
ment to IV-M standard and this is installed in Dassault 
Mirage F1s. Also in production for the export version. 


Contractor 
Thomson-CSF RCM Division. 


Cyrano IV-M3 radar 


A development of the -M, the Cyrano IV-M3 radar is 
designed for multirole versions of the Dassault Mir- 
age 50 and for retrofitting on Mirage Ill or V with air-to- 
air, air-to-ground and air-to-sea missions. Information is 
presented to the pilot on head-up and head-down dis- 
plays similar to those employed with the Cyrano IV-M. 
Intended for export, or for aircraft with an earlier gener- 
ation of electronics, this system employs technology 
developed for the new RDM and RDI radars (for details 
see later entries). Modular design and built-in test make 
for easy maintenance. 


Pes en 1 


The Thomson-CSF Cyrano IV-M3 radar 
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Status 
In production. 


Contractor 
Thomson-CSF RCM Division. 


Cyrano IV-MR radar 

The Cyrano IV-MR version of the Cyrano IV-M has been 
optimised for multisensor reconnaissance aircraft such 
as the Dassault Mirage F1CR. In combat or interception 
it provides the same information as the Cyrano IV-M, 
but ground-mapping, contour-mapping and blind pen- 
etration are additional capabilities to permit low altitude 
operation in any weather. Information is presented ona 
raster scan head-down display and can be integrated 
via a digital data link with other aircraft systems. Two 
French Air Force F1CR squadrons are operational with 
the Cyrano IV-MR. 


Status 
In production for the French Air Force Dassault Mirage 
FICR. 


Contractor 
Thomson-CSF RCM Division. 


Iguane sea surveillance radar 

Iguane is in production to replace the DRAA2A sea sur- 
veillance radar fitted in the Breguet Alizé and for the 
Dassault Atlantique 2 long-range maritime patrol air- 
craft. The radar is being procured by the Italian Air 
Force as part of the upgrade programme of its Atlantic 
1 ASW aircraft. 


Status 
In production. 


Contractor 
Thomson-CSF RCM Division. 


i 
The Thomson-CSF Iguane maritime surveillance 
radar 


ORB 31 radar systems 

The ORB 31 is a range of airborne radar systems 
designed to carry out detection of surface ships, target 
designation, weather mapping, radar navigation and 
search and rescue at sea. All ORB 31 radars operate in 
the I-band and are especially suited for installation in 
helicopters. The system, based on modular units, is 
available in a number of configurations, depending on 
the mission and carrier. 

The ORB 31 S1 system is an airborne surveillance 
radar fitted to the Alouette III helicopter. The choice of 
0.5 or 4 us enables it to be adapted to the mission. 

The ORB 31 W system is an airborne surveillance 
radar fitted to the French Navy’s WG 13 helicopter. It 
uses two transmitter/receivers. The first is intended for 
detection and the second, with its higher resolution, is 
less sensitive to clutter. 

The ORB 31 AS is an anti-submarine warfare model 
for the detection, identification, location and station- 
keeping with other helicopters of a tactical ASW group. 
A continuous and updated display of sonar contact and 
tactical situation is provided, and the large display con- 
sole shows time, motion and offset with scales up to 
100 nm (185 km). 
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The ORB 31D system is a target designation air- 
borne radar fitted to the Super Frelon helicopter carry- 
ing the Exocet missile. Its function is to detect, track 
and then locate a target on the sea in order to supply 
the data needed by the weapon system with which it is 
integrated. The system consists of two transmitter/ 
receivers, three indicators (two PPls and one B-scope) 
and a telemetry box. 


Status 
In operational service with a number of defence forces 


but no longer in production. 


Contractor 
Thomson-CSF RCM Division. 


ORB 32 radar systems 

ORB 32 is a range of I-band airborne radars. It features 
very low weight and power consumption and can be 
installed on a wide range of helicopters and aircraft. 
ORB 382 is built from modular subassemblies, enabling 
easy extension, and is designed for exclusive economic 
zone control, anti-surface warfare, anti-submarine war- 
fare, active missile fire-control, search and rescue, 
radar navigation and weather avoidance. 

It features pitch and roll stabilisation, 360° azimuth 
and 30° elevation scanning and 60°, 120°, 180° and 
240° sector scans, and azimuth, bearing or true motion 
stabilisation. The peak power is typically 70 kW. 

The ORB 82 is available in a number of versions: 


The ORB 3203 and ORB 3214 are one element of an 
anti-submarine warfare weapon system for helicopters 
or aircraft. They perform helicopter station holding in 
ASW, tactical situation information, guidance and air- 
craft attack on a designated target, navigation, weather 
and mapping. The ORB 3203 and 3214 perform both 
primary and secondary radar functions. Use of tran- 
sponders makes identification of helicopters flying at 
low altitude possible, even if the primary echo is in sea 
clutter. 


The ORB 3202 and ORB 3212 are airborne reconnais- 
sance and target designation radars. When integrated 
into a weapon system, their purpose is to detect, desig- 
nate and accurately track two sea targets. Target co- 
ordinates may be automatically transmitted to active 
missiles carried by aircraft or helicopters or to a launch 
vessel! for over-the-horizon targeting. 


The ORB 3201 and ORB 3211 are simple compact 
and lightweight systems suitable for small aircraft or 
helicopters, specially designed for surface reconnais- 
sance, exclusive economic zone contro! and search 
and rescue. They provide navigation information and 
weather avoidance. 


Status 

In service with the French Navy, French Air Force anda 
number of foreign armed forces. Installed in Dauphin, 
Super Frelon, Nord 262, Super Puma and Boeing Vertol 
107 helicopters. 


Contractor 
Thomson-CSF RCM Division. 


ORB 37 radar system 


The ORB 37 has been designed to meet the navigation 
requirements for French Air Force C-160 Transall trans- 
port aircraft. It carries out weather avoidance and accu- 
rate ground-mapping functions and is fitted with an 
interrogation facility for beacon homing. 

The system comprises seven units: a slotted array 
flat-plate antenna, transmitter/receiver, power supply 
unit, PPI high definition circular display for ground-map- 
ping at the navigator’s station, digital PPI display on the 
flight-deck and a control unit at each of the two stations. 

For maximum efficiency the antenna scans at low 
rate for the weather mode and at high rate for the 
ground-mapping mode. The corresponding pulse- 
widths are 2.5 and 0.4 microseconds. 


Specifications 
Frequency: 9375 MHz 
Power output: 10 kW 


Status 
In production for the French Air Force C-160 Transall. 


Contractor 
Thomson-CSF RCM Division. 


RDI (Radar Doppler a Impulsions) 
The RDI is one of two pulse Doppler radars (the other 
being the RDM) developed for France’s Dassault Mir- 
age 2000; it stems from a French Ministry of Defence 
initiative in 1976. The RDI is intended for the all-altitude 
air superiority and interception version and is based on 
a travelling wave tube, I- to J-band transmitter radiating 
from a flat, slotted plate antenna. The range is said to be 
around 48 nm (90 km) in look-down and the radar is 
designed to work in conjunction with the 21 nm (40 km) 
range Matra Super 530D semi-active homing air-to-air 
missile. The performance of the radar, and of other sys- 
tems on the aircraft, benefits from the digital signal 
handling and transmission of information by databus. 
Considerable electronic countermeasures resistance is 
built into the equipment, which can operate in air-to-air 
search, long-range tracking and missile guidance, and 
automatic short-range tracking and _ identification 
modes. Although designed for air-to-air operation, the 
system incorporates ground-mapping, contour-map- 
ping and air-to-ground ranging modes. 

The system was developed by Thomson-CSF in col- 
laboration with Dassault Electronique which undertook 
30 per cent of the work. 


Status 
In production and in service with the French Air Force. 


Contractor 
Thomson-CSF RCM Division. 


The Thomson-CSF RDI radar equips the Dassault Mirage 2000 


RDM (Radar Doppler 


Multifunction) 

The RDM monopulse Doppler X-band radar is in pro- 
duction for the French Dassault Mirage 2000. Whereas 
the RDI is designed for interception and air combat, the 
coherent, multi-mode, all-digital, frequency-agile RDM 
is intended largely for the multirole export version. It 
operates in air defence/air superiority, strike and air-to- 
sea modes. 

In the air-to-air role, the system can look up or down, 
range while searching, track while scanning, provide 
continuous tracking, illuminate targets for medium- 
range air-to-air missiles, generate aiming signals for air 
combat and compute attack and firing envelopes. For 
the strike role it provides real-beam ground-mapping, 
navigation updating, contour-mapping, terrain-avoid- 
ance, blind let-down, air-to-ground ranging and GMTI 
(Ground Moving Target Indication). In the maritime role 
it provides long-range search, track-while-scan and 
continuous tracking, and can designate targets for 
active missiles. 

Options include a continuous wave illuminator and 
Doppler beam-sharpening, IFF identification and raid 
assessment. 

Performance estimates show that 90 per cent of typi- 
cal fighter size targets, with radar cross-sections of 5 m? 
will be detected out to distances of 45 nm (85 km) with 
a four-bar search pattern scanning 120° in azimuth. The 
range increases to 54 nm (100 km) if the single-bar pat- 
tern is used and the scan is reduced to 30°. In the air-to- 
ground mode the system can ground-map a track 60° 
on each side of the centreline. For terrain-avoidance the 
system computes two clearance planes, shown on the 


head-down display. In a maritime application the radar 
can detect vessels down to patrol boat size at ranges of 
up to 54 nm (100 km). 

The RDM system consists of eight LRUs: antenna, 
antenna drive, X-band transmitter, master oscillator, 
programmable data processor, two processing units 
and power supply. Optional beam-sharpening and con- 
tinuous wave illumination (for use with the Matra Super 
530D air-to-air missile for look-up/look-down intercep- 
tion) are also available. The inverted Cassegrain 
antenna is roll-stabilised and has a diameter of 655 mm 
with a corresponding beamwidth of 3.6°. Self-test cir- 
cuits localise faults to LRU level and _ significant 
improvements in reliability are the results of micropro- 
cessor technology, hybrid circuits and microwave inte- 
grated circuits. Comprehensive electronic counter- 
countermeasures are incorporated. 

Significant improvements to the radar, particularly to 
the look-down function, are proposed. Improvements 
include hardware and signal processing. 


Status 

In production. RDM radar equips the first Mirage 2000 
squadrons in the French Air Force, as well as air forces 
of Egypt, India, Greece, Peru and United Arab Emirates. 


Contractor 
Thomson-CSF RCM Division. 


RDY multifunction radar 
RDY is a new multifunction radar developed by Thom- 
son-CSF for the Mirage 2000-5. 

In air-to-air mode, the RDY detects very low or high 
altitude targets at long range, irrespective of their angle 
of approach. It presents the pilot with tactical situation 
analysis, offers multitarget tracking and IFF interrog- 
ation. Three combat modes can be selected for close-in 
engagement. Air-to-ground modes are for all-weather 
low altitude penetration through high performance 
ground-mapping and contour-mapping. The RDY can 
detect and track both fixed or moving targets. It pro- 
vides the system with air-to-ground ranging for ground 
attack missions. 

In air-to-sea, the RDY detects and tracks sea surface 
targets even in high sea states. 

The radar uses high, medium and low PRF wave- 
forms. High PRF is used for long-range detection of low 
flying targets; low PRF for high flying targets and a 
medium PRF to avoid range/velocity ambiguities. Syn- 
thetic aperture and Doppler beam sharpening tech- 
niques are used in the ground-mapping mode to 
improve resolution. 

Signal processing is carried out by a programmable 
signal processor with a very large computational capa- 
bility: a speed of 100 Million Complex Operations Per 
Second (MCOPS) is claimed, compared with the 
Hughes AN/APG-70’s 33 MCOPS. 

A 60 cm diameter flat-plate phased-array antenna is 
used with four integral high frequency dipoles for IFF 
interrogation. 


The Thomson-CSF RDY multifunction radar in the 
Dassault Mirage 2000 


Status 

Nine RDY prototypes have been produced for flight 
trials from April 1987. Series deliveries are scheduled 
for 1995. 


Contractor 
Thomson-CSF RCM Division. 


Romeo II millimetre wave radar 
Romeo II is a small, lightweight millimetre wave radar 
suitable for fitting to all types of helicopters and fixed- 
wing aircraft which has been designed to enable safe 
operations at low level by day and night under all 
weather conditions. It offers avoidance of obstacles 
down to the size of electrical wires, and landing 
assistance. 

Romeo is intended for integration with obstacle 
avoidance systems for helicopters. 


Status 

In development under a French MoD contract for 
enhanced vision systems for aircraft autonomous land- 
ing in poor weather conditions. 


Contractor 
Thomson-CSF RCM Division. 


SLAR 2000 synthetic aperture 


radars 

Thomson-CSF is producing the SLAR 2000 system for 
long-range stand-off reconnaissance. This high resol- 
ution radar is fitted on the Dassault Mirage F1 CR and is 
planned for the Mirage 2000. 

It is composed of a pod-mounted radar using pulse 
compression and synthetic aperture techniques. Radar 
information is transmitted to a ground station up to sev- 
eral hundred kilometres away via a high-speed data 
link. The radar image is presented in real time on dis- 
plays housed in the ground stations and also recorded 
in flight and on the ground. 


Status 

In production for French and foreign customers. The 
first SLAR 2000 units were delivered in 1986 for Mirage 
F1 CR aircraft. 


Contractor 
Thomson-CSF RCM Division. 


The Thomson-CSF Varan surveillance radar 
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Varan sea surveillance radar 

Varan is essentially an Iguane radar with a smaller 
antenna which makes it suitable for virtually all the pre- 
sent and planned lightweight maritime patrol aircraft 
and helicopters. It has been fitted to the Dassault Fal- 
con Gardian of the French Navy and selected for the 
naval version of the ATR 42 transport and Eurocopter 
SA 365F Dauphin 2 helicopter. 

The system provides real-time pollution and ice 
detection. Key factors are I-band operation, pulse com- 
pression over several pulsewidths, frequency agility for 
electronic counter-countermeasures and beacon 
detection. The unspecified but low peak power level, 
associated with high receiver sensitivity, increases the 
difficulty of detection by hostile radars. Typical detec- 
tion ranges, in Sea State 3/4 are: snorkel 30 nm 
(55 km), fast patrol boat 60 nm (110 km) and freighter 
130 nm (240 km). Total weight of the system’s six units 
is 111 kg. 


Status 

In production for the French Navy Gardian aircraft. In 
1988 Chile ordered Varan radars for Falcon aircraft and 
Dauphin helicopters. 


Contractor 
Thomson-CSF RCM Division. 


The Thomson-CSF Varan surveillance radar in the 
nose of a Dassault Gardian light maritime 
patrol aircraft 
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ATC 2000 transponder 

The Becker ATC 2000 transponder is a single block 
panel-mounted transponder which allows, in conjunc- 
tion with ground-based secondary surveillance radars, 
automatic aircraft identification and position reporting 
for general aviation aircraft. Low installation depth and 
low current consumption lend this lightweight tran- 
sponder great installation flexibility and automatic volt- 
age sensing makes it equally suitable for aircraft with 14 
or 28 V electrical systems. The ATC 2000 is capable of 
4096 code combinations in the L-band and, with an 
encoding altimeter, automatic altitude reporting capa- 
bility has been catered for, with coding in 100 ft incre- 
ments between -1000 and 62 700 ft. The ident button 
can be remotely located. 


Specifications 

Dimensions: 146 x 47.5 x 196 mm 

Weight: 1.2 kg 

Power supply: 28 V DC, 0.5 Aor 14 V DC, 1.1A 
Frequencies: (receive) 1030 MHz, 

(transmit) 1090 MHz 

Modes: A, A/B and C 


Status 
In production and in service. 


Contractor 
Becker Flugfunkwerk GmbH. 
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The Becker ATC 2000 transponder 


ATC 2000 R-(2) transponder 

The remote-controlled ATC 2000 R-(2) transponder is 
designed for operation as the primary unit in light air- 
craft or as a standby unit in all types of helicopters and 
transport aircraft. The panel-mounted control unit 
matches existing 3000 Series equipment such as the 
AR 3201 VHF transceiver and the Nav 3301 VOR/Loc 
system. The small installation depth and low current 
consumption give this lightweight transponder great 
installation flexibility. It can be installed either in con- 
junction with the Becker Com AR 3201 or the Nav NR 
3301 in a double panel or on its own. The automatic 


voltage sensing makes it equally suitable for aircraft 
with 14 or 28 V electrical systems. 

The ATC 2000 R-(2) is capable of 4096 code combi- 
nations in the L-band, which are selected by an easy to 
operate thumbwheel switch. In conjunction with an 
encoding altimeter, automatic Mode C altitude report- 
ing capability is available. 

The remote-mounted transceiver unit can be 
installed up to 10 m from the control unit, thus allowing 
installation in an easily accessible avionics 
compartment. 


Specifications 

Dimensions: (control unit) 60 x 60 x 88 mm 
(transceiver) 253 x 50 x 232.5 mm 

Weight: (control unit) 0.26 kg 

(transceiver) 1.2 kg 


Status 
In production and in service. 


Contractor 
Becker Flugfunkwerk GmbH. 


Airborne radar production 

The Radar & Radio Systems Division of Deutsche Aero- 
space is manufacturing under licence the Hughes AN/ 
APG-65 radars ordered to equip the German Air 
Force’s F-4F Phantoms under the Improved Combat 
Efficiency (ICE) programme (see also the entry for 
Hughes AN/APG-65 in this section). Funds for this pro- 
gramme were released by the West German govern- 
ment in November 1986: the total cost of modifying 110 
aircraft is $300 million. Conversions will be carried out 
between 1989 and 1992. 


Status 
In production for German Air Force McDonnell Douglas 
F-4F Phantoms. 


Contractor 
Deutsche Aerospace AG, Radar & Radio Systems 
Division. 


Swallow helicopter radar 

Swallow is a millimetric radar intended for mounting on 
top of a helicopter rotor mast and is in development by 
Deutsche Aerospace. It is designed to operate in the 45 
to 60 GHz band and is likely to be developed in two ver- 
sions. The first version will operate at about 45 GHz and 
is intended to provide surveillance and target detection 
out to ranges of approximately 4 to 5 nm (8 to 10 km). 
The second version, operating at 60 GHz, is intended 
for obstacle detection of power lines, bridges, trees and 
so on. 


Deutsche Aerospace is building a version of the Hughes AN/APG-65 radar for the German Air Force 
Phantom F-4F ICE programme 


The antenna has a beamwidth of about 2° and can 
perform a 360° search in two seconds, or can be used 
in asector scan with a 40° vertical coverage. For protec- 
tion against ECM, the radar can provide pulse-to-pulse 
frequency agility with random hopping between eight 
different frequencies spaced 30 MHz apart. It also 
features pulse compression and PRF agility. Pulse 
lengths are either 2 us with 30:1 pulse compression or 
70 us. 


Status 
A prototype weighing approximately 50 kg is under test 
ona BO 105 helicopter. 


Contractor 
Deutsche Aerospace AG, Radar & Radio Systems 
Division. 


STR 700 IFF transponder 


The STR 700 IFF transponder is used by nearly all Ger- 
man armed forces aircraft. It features high reliability, 
small dimensions, low weight and diversity of 
operations. 

The STR 700 fully meets AIMS specifications. It con- 
sists of two basic units: the receiver/transmitter and the 
control unit with logic section. The control unit has inter- 
faces for the Made 4 decoder/coder facility and for an 
altitude encoder. The STR 700 has been specifically 
designed for applications where diversity operation is 
required and is provided with two receiving channels. It 
can also, however, be equipped with a single receiving 
channel only. The receiver/transmitter of modular 
design is accommodated in a standard % ATR short 
case for both models. Usually the control unit consists 
of the actual control section, with switches and lamps, 


and of the logic section for decoding the interrogation 
signals and for coding the reply signals. If the available 
space in the cockpit is too narrow, the logic section can 
be accommodated separately from the control section. 

Reliable identification of the target aircraft depends 
largely on the correct action of the transponder. Conse- 
quently the STR 700 transponder is provided with a 
large number of test circuits, to reveal the functional 
condition at any time automatically by internal interrog- 
ations. For system checking on the ground, the 
receiver/transmitter of the two-channel version is pro- 
vided with 12 LEDs to indicate proper performance of 
the individual subassemblies. 


Specifications 
Dimensions: (receiver/transmitter) 124 x 193 x 382 m 
(control unit/logic section) 146 x 134 x 155 mm 


Weight: (receiver/transmitter) 9.8 kg (single channel), 
10.8 kg (two-channel) 

(control unit/logic section) 3.2 kg 

Power supply: 16-32 V DC, up to 70 W 

Frequencies: (receive) 1030 MHz +1.5 MHz 

(transmit) 1090 MHz +3 MHz 


Status 
In production and in service in aircraft of the German 
armed forces. 


Contractor 
Siemens AG Defence Electronics Group. 
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400AM IFF 
The 400AM IFF operates in Modes 1, 2 and 3A/C, with 
4098 codes to full ICAO standards. 


Specifications 

Power supply: 115 V AC, 400 Hz, 90 W 

Operating environment: -55 to +55°C, up to 70 000 ft 
altitude (pressurised) or 40 000 ft (unpressurised) 


Contractor 
Hindustan Aeronautics Ltd. 
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IFF 405A transponder 


The IFF 405A transponder is all solid-state and of modu- 
lar construction. It provides automatic replies to appro- 
priate ground or airborne interrogators operating on 
the Mk X IFF system, transmitting on 1090 MHz and 
receiving on 1030 MHz. It operates in Modes 1, 2, 3A 
and 3C on the full 4096 codes. 


Specifications 
Power supply: 27.5 V DC, 90 W max 
115 V AC, 400 Hz optional 


Contractor 
Hindustan Aeronautics Ltd. 


The Hindustan Aeronautics 400AM IFF set 
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RAM-700A radio altimeter 

The RAM-700A radio altimeter features all solid-state 
modular construction. Operating on a frequency of 4.2 
to 4.4 GHz, it provides indication of height over terrain 
up to 5000 ft to an accuracy of +2 ft up to 100 ft and 4 
per cent above that. 


Specifications 

Dimensions: 124 x 97.2 x 366 mm 

Weight: <4 kg 

Power supply: 115 V AC, 400 Hz, single phase, 80 VA 


Contractor 
Hindustan Aeronautics Ltd. 


Eurofighter 2000 radar 


The airborne radar for the Eurofighter 2000 designed 
for operations in the late 1990s was subject to bids by a 
number of companies. RFPs were issued to some 15 
companies, but the ultimate selection was between two 
consortia. The first consortium, consisting of GEC Fer- 
ranti, Deutsche Aerospace (Germany), FIAR (Italy) and 
Inisel (Spain) proposed the ECR 90 (see further details 
under GEC-Marconi Avionics in this section). The sec- 
ond consortium consisting of Deutsche Aerospace, 
Marconi Defence Systems (UK), FIAR and Inisel pro- 
posed the MSD2000 Emerald. 

The ECR 90 system is an |/J-band radar featuring 
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wideband spread-spectrum transmission and very 
powerful processing. It has been developed from the 
Ferranti Blue Vixen radar used by the Sea Harrier FRS 2 
and from the FIAR Grifo radar. New generation pro- 
grammable signal processors will provide fast and flex- 
ible changes of mode and function. 

The MSD2000 Emerald system was a development 
of the Hughes AN/APG-65 radar, which is described in 
more detail under Hughes in this section. 


Status 
In May 1990 the ECR 90 was selected and a develop- 
ment contract worth almost $500 million was awarded 


to the ECR 90 consortium. Prototypes will be delivered 
from 1993 onwards. 


Contractors 

GEC-Marconi Avionics, Edinburgh. 
Deutsche Aerospace. 

FIAR. 

Inisel. 


NATO Identification System 

Work in Europe on the future identification system for 
use within NATO has been suspended following a 
decision by the United States to withdraw the funding 
on their Mk XV programme due to operational reasons 
and the high costs of installation. In order to satisfy the 
still existing military requirement, a review of the techni- 
cal solution being offered by the NATO Identification 
System (NIS) and MkXV_ programmes became 
necessary. 

An industry-led programme consisting of the Eu- 
ropean team of GEC-Plessey Avionics (UK), Siemens 
AG (Germany) and Thomson-CSF CNI_ Division 
(France), remaining as national lead contractors, 
reviewed the solutions available. With the contractual 
uncertainties remaining in the US, AlliedSignal con- 
tinued to maintain contact with the European 
companies. 

Following the US cancellation, an opportunity was 
presented to establish a more cost-effective technical 
solution. Ideally, this would utilise work already under- 
taken on the Mk XV/NIS programmes. It has been pro- 
posed that the D-band signal structure is retained with 
additions which provide for greater system availability. 
The radar mode feature, seen as essential to satisfying 
the European requirement for operational perform- 
ance, remains in a modified form. 

Every effort is being made to provide the new system 
with the same performance as that offerea by NIS, but 
at a lower cost. Consideration has also been given to 
compatibility with civil ATC requirements and the new 
system is operationally more acceptable in this field. 

While waiting for new operational requirements, STA- 
NAG 4162B is under review in order to arrive at a new 


generation IFF with the minimum cost and risk. Based 
on the Mk XIl architecture, this will probably implement 
Mode S/ATC codes and embedded crypto. 

It is early days for the new generation IFF system but 
it is anticipated that the development process will soon 
be restored, with early production models becoming 
available later this decade. At present GEC-Plessey 
Avionics is under contract to the UK MoD, with Thom- 
son-CSF and Siemens expecting to be similarly placed 
with their own MoDs in the near future. 


Contractors 

AlliedSignal Communications Systems. 
Raytheon. 

GEC-Plessey Avionics. 

Siemens AG. 

Thomson-CSF CNI Division. 

CESELSA. 

Italtel. 


Ocean Master radar 

The Ocean Master radar family is the latest addition to 
Thomson-CSF’s line of maritime patrol radars, follow- 
ing on from Iguane, Varan and Agrion. In early 1992, 
Ocean Master became a Franco-German radar pro- 
gramme, through the association of Deutsche Aero- 
space with Thomson-CSF. 


The Ocean Master maritime surveillance radar 
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With Ocean Master, modern technologies enable the 
weight to be kept down to 72 kg in the lightest version, 
while incorporating advanced technical features such 
as high pulse compression rates, frequency agility and 
scan-to-scan processing. Signal and data processing 
are carried out by a digital programmable processor. 


Non-co-operative target recognition is provided 
through both PROFILE and ISAR techniques. 

Ocean Master is intended for fitting to both fixed- and 
rotary-wing aircraft used in maritime patrol roles such 
as SAR, ASW, anti-surface warfare and economic zone 


surveillance. 


Status 
In early production. 


Contractor 
Thomson-CSF RCM Division. 
Deutsche Aerospace. 


RDR-1500B multi-mode 


surveillance radar 
The RDR-1500B is a lightweight airborne digital colour 
display 360° multi-mode radar designed specifically for 
helicopters and fixed-wing aircraft in a multitude of low 
and medium altitude missions including anti-surface 
vessel operations, surveillance and patrol, search and 
rescue, customs and fishery protection. The system 
consists of five units: receiver/transmitter, interface 
unit, digital colour display, control unit and antenna 
assembly with antenna drive and array. 

The transmitter/receiver functions as a short-range 
pulse radar for high resolution sea search and terrain- 


mapping, and also as a long-range pulse radar for long- 
range sea search, terrain-mapping and weather avoid- 
ance. Standard radar modes include weather detec- 
tion, ground-mapping, search, beacon detection and 
identification. Ground-stabilised, aircraft heading and 
north-oriented display modes are available. The 
RDR-1500B has the facility to offset the sweep centre to 
any location on the display and provide target marker 
capability. Information from a variety of onboard navi- 
gation sensors such as INS, Omega, VOR, DME and 
FLIR can be displayed independently or as overlays 
(except for FLIR). The modular design of the system 
provides scope for additional growth. 


The RDR-1500B consists of (rear) antenna assembly, (front, left to right) receiver/transmitter, control unit, 
digital colour display and interface unit 


Specifications 

Dimensions: (receiver/transmitter) 194.1 x 123.2 x 
320.5 mm 

(colour indicator) 215.9 x 244.3 x 325.1 mm 

(control panel) 133.4 x 115.5 x 168.7 mm 

(interface unit) 194.1 x 189.2 x 323.9 mm 

Weight: 32.4 kg 

Frequency: (transmitter/receiver for weather and 
search) 9375 MHz +5 MHz 

(receiver for beacon) 9310 MHz +5 MHz 

Power output: 10 kW (nominal) 

PRF: 800 or 200 Hz 

Pulsewidth: 0.1 or 2.35 Lis 

Beamwiadth: (azimuth) 2.6° or 3.4°, (elevation) 10.5° 
Range: 160 nm (300 km) 


Status 
In service. The RDR-1500B is fitted to Agusta A 109 and 
Piaggio P.166 aircraft. 


Contractor 
AlliedSignal Air Transport Avionics Division. 
FIAR. 


The RDR-1500B is fitted to Agusta A 109 
helicopters 


SIT 421 (MM/UPX-709) 


transponder 

The SIT 421 (MM/UPX-709) is a single-box airborne IFF 
transponder suitable for fitting in fixed-wing aircraft or 
helicopters. It operates in Modes 1, 2, 3/A, 4 and C. The 
receiver/transmitter includes a 500 W solid-state trans- 
mitter, dual-channel receiver and RF interface module. 
The first of these comprises a delay line oscillator, 
modulator, driver and power amplifier. 

The controls for operation of the transponder, code 
and mode selection and so on, are mounted on the 
front of the equipment (which is designed for cockpit 
mounting) but versions are produced in which remote- 
control facilities are provided. 


Specifications 

Weight: 3.5 kg 

Frequency: (receiver) 1030 MHz 
(transmitter) 1090 MHz 

Sensitivity: -77 dBm (adjustable 69-77) 
Dynamic range: 55 dB 

Output power: 27 +3 dBW at 1% duty cycle 


Status 
In production. 


Contractor 
Hazeltine. 
Italtel. 


SIT 432 (AN/APX-104(V)) 


interrogator 

The SIT 432 (AN/APX-104(V)) is a lightweight airborne 
IFF interrogator equipment suitable for installation on 
helicopters or fixed-wing aircraft to provide air-to-air 
and air-to-ship identification facilities. 

The receiver/transmitter module contains a 1200 W 
transmitter, a dual-channel receiver and an RF interface 
module. The receiver operates at 1090 MHz and is of a 
dual-channel type which, in conjunction with a dual- 
channel antenna, provides for receiver sidelobe 
suppression. 

The design employs surface acoustic wave tech- 
nology in the local oscillator to obtain a reliable, simple 


design with good stability and no field alignment 
requirements. The transmitter is solid-state. It accepts 
coded video pulse trains from an external source and 
the internally generated Mode 4 ISLS pulse converts 
the coded video pulse trains into radio frequency pulse 
groups for transmission as IFF interrogation. 


Specifications 

Weight: 6.5 kg 

Frequency: (receiver) 1090 +0.2 MHz 
(transmitter) 1030 +0.2 MHz 
Sensitivity: -83 dBm 

Output power: not less than 1200 W 
Duty cycle: 1% max 

Dynamic range: 50 dB 


Contractor 
Hazeltine. 
Italtel. 


EL/M-2001B radar 

The EL/M-2001B is a range only I/J-band radar for sin- 
gle-seat tactical aircraft operating in air-to-air and air-to- 
ground modes. The target is detected visually while 
acquisition and tracking is accomplished automatically 
by the radar. The system can operate in heavy ground 
clutter. Information from the radar can be displayed on 
the head-up display or fed into the weapon control com- 
puter for weapon delivery computation. The six LRUs 
are based on solid-state technology, with the exception 
of the travelling-wave tube, and have considerable 
reserves for future growth. 


Specifications 

Dimensions: (diameter) 450 mm, (length) 790 mm 
Antenna diameter: 195 mm 

Power supply: 115 V AC, 400 Hz, 3 phase, 1 kVA, 
DC 30 W 


Status 
In service with IAI Kfir fighters of the Israeli Air Force. 


Contractor 
Elta Electronics Industries Ltd. 


Production of EL/M-2001B radar sensing heads 


EL/M-2011 fire-control radar 

One of a family of three airborne radars, the EL/M-2011 
is designed for the upgrading of light attack, close air 
support and training aircraft. It is a multi-mode pulse 
Doppler radar with look-up and look-down detection ca- 
pability using a planar array antenna and a TWT coher- 
ent transmitter. The programmable signal processor 
has full software control and there is extensive BITE. 

In air-to-ground operation the radar has a ranging 
mode with range measurement between 165 and 
16 400 yds (150 and 15000 ™m), accurate to 33 yds 
(30 m). In air-to-air the radar scans over +45° in azimuth 
and +10° in elevation in the self-defence mode. A super- 
search mode offers +15° in azimuth and elevation, 
while the vertical scan gives +10° in azimuth and from 
-10 to +45° in elevation: boresight mode gives a coni- 
cal 3° scan. Air-to-air detection range is 8 nm (15 km). 
The radar also has a single target track mode. 


Specifications 
Antenna diameter: 33 cm 
Weight: 67 kg 

Power required: 1.5 kW 


Status 
In development. 


Contractor 
Elta Electronics Industries Ltd. 


EL/M-2021B radar 

The EL/M-2021B is a second-generation coherent 
radar operating in air-to-air and air-to-surface modes, 
designed specially for single-seat aircraft, with multi- 
mode operation and integrated control. The system 
operates either in the long-range mode with a built-in 
track-while-scan function or in the short-range mode 
with an automatic lock-on feature. After lock-on to the 
target, a track-while-scan mode provides the pilot with 
additional information on other aircraft. In the air-to- 
surface mode the radar provides range to target as part 
of the aircraft weapon delivery system and it can also be 
operated in a ground-mapping mode. The performance 
can be improved in this mode by selecting Doppler 
beam-sharpening. It is also possible to operate the 
radar in the air-to-sea search mode, when ships can be 
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detected in both high and low sea states. Navigation, 
especially at low altitudes and in poor weather, is facili- 
tated by using terrain-following and terrain-avoidance 
features. There is a beacon display in both air-to-air and 
air-to-ground modes which further improves navigation 
accuracy. 

The system can operate independently or as an inte- 
gral part of a full fire-control system. As part of a full 
weapons system, aircraft information and pilot com- 
mands to the radar are controlled by a central com- 
puter. The EL/M-2021B data is fed to the computer and 
information is displayed on the system’s head-up and 
head-down displays. Communication with the system is 
mainly through a multiplexed bus. In the stand-alone 
configuration the radar communicates directly with the 
appropriate aircraft subsystems. Information is pre- 
sented to the pilot on a head-down display. 


Specifications 

Dimensions: (diameter) 740 mm (max), 440 mm (min) 
Weight: 120 kg 

Power supply: 115 V AC, 400 Hz 2.5 VA 

Frequency: |/J-band 

Bandwidth: 500 MHz 

Power: (peak) 3 kW, (average) 200 W 

Maintainability: BITE system locates fault to specific 
LRU (of any of 6), simultaneously alerting pilot 
Reliability: designed for 100 h MTBF, complying with 
MIL-E-5400N 


Status 
Under development. Flight tested in an F-4 Phantom. 


Contractor 
Elta Electronics Industries Ltd. 


EL/M-2032 radar 

The third of a family of three airborne radars, of which 
the EL/M-2011 was the first and the EL/M-2021 the sec- 
ond, the EL/M-2032 is designed for fighter and attack 
aircraft. It is a pulse Doppler radar with look-up and 


Radome swung aside on an Israeli F-4E Phantom to 
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show the Elta Industries EL/M-2021B attack radar 


look-down detection capability using a planar array 
antenna and a TWT coherent transmitter. The program- 
mable signal processor has full software control and 
there is extensive BITE. 

In air-to-ground operation the radar has a ranging 
mode as well as real beam map, ground moving target 
indication and beacon modes. In air-to-air the radar 
offers range-while-scan, air combat manoeuvring and 
single target track modes, with a typical detection 
range of over 16 nm (30 km). 


Specifications 
Weight: 98 kg 
Power required: 2.5 kW 


Status 
In development as part of the Northrop F-5 Plus 
package. 


Contractor 
Elta Electronics Industries Ltd. 


The Elta EL/M-2032 radar 


EL/M-2035 radar 

Elta Electronics Industries developed the EL/M-2035 
multi-mode radar for the now cancelled Israeli Lavi 
fighter aircraft. It is a version of the EL/M-2021B radar 
and is adaptable to a wide range of combat and surveil- 
lance missions, determining both airborne and ground 


42 RADAR / Israel - Italy 


target data such as position, velocity and acceleration. 
Acoherent transmitter and stable multichannel receiver 
are incorporated to provide reliable look-down perform- 
ance over a broad band of frequencies. In the air-to-air 
mode it includes track-while-scan facilities and per- 
forms search and automatic target acquisition. Typical 
detection range is in the order of 25 nm (46 km). In the 
boresight mode which operates from 165 yds to 7 nm 
(150 mto 13 km), the radar searches for targets within a 
3° cone. When a target is detected single target track is 
automatically selected. For air-to-ground use, beam- 
sharpened ground-mapping provides accurate resol- 
ution, and terrain-avoidance and sea search modes are 
incorporated. The signal processing unit is software 
programmable and is backed up by a distributed com- 
puter network to allow optimal allocation of computing 
power for the various modes. 


Specifications 
Weight: 138 kW 
Power consumption: 4 kW 


Status 

The Lavi programme was cancelled in 1987 but avion- 
ics flight testing will continue in one of the prototypes. 
The radar is available for installation in other high per- 
formance fighters. 


Contractor 
Elta Electronics Industries Ltd. 


The Elta EL/M-2035 radar 


The Elta Phalcon radar is designed for installation 
in a Boeing 707 


Multimission radar system for the 
Phantom 2000 


Elta is building a multi-mode pulse Doppler version of 
the Norden AN/APQ-148/156 radar for the updated 
Phantom aircraft, designated Phantom 2000, of the 
Israeli Air Force. The MultiMission Radar System 
(MMRS) will operate in conjunction with the Elbit ACE-3 
data processor, and communication with the aircraft’s 
avionics suite will be by digital databus. The IAF is 
expected to procure about 140 Phantom 2000s. 


Status 
The first series production MMRS was due to be 
delivered in April 1992. 


Contractor 
Elta Electronics Industries Ltd. 


Phalcon AEW radar 


Phalicon is a solid-state D-band conformal array radar 
system in development by Elta for use on a Boeing 707 
SIGINT aircraft. It is also adaptable for other airframes. 
Phalcon is intended for airborne early warning, tactical 
surveillance of airborne and surface targets and intelli- 
gence gathering. It will also have the command and 
control capabilities needed to use this information. 
The system uses six panels of phased-array 


elements, two on each side of the fuselage, one in an 
enlarged nose cone and one under the tail. Each array 
consists of 768 solid-state transmitting and receiving 
elements, each of which is weighted in phase and 
amplitude. These elements will be driven by individual 
modules and every eight modules will be connected to 
a transmit/receive group. Groups of 16 of these eight 
module batches will be linked back to what is described 
as a pre-receive/transmit unit, and a central six-way 
control is used to switch the pre-transmit/receive units 
of the different arrays on a time division basis. 

Each array scans a given azimuth sector, giving a 
total coverage of 360°. Scanning is carried out elec- 
tronically in both azimuth and elevation. Radar modes 
include high PRF search and full track, track-while- 
scan, a slow scan detection mode for hovering and low 
speed helicopters (using rotor blade returns) and a low 
PREF ship detection mode. These modes can be inter- 
leaved to provide multi-mode operation in any scanning 
sector. Typically, two to four second scan rates are 
used in high priority sectors and 10 to 12 second rates 
in low priority sectors. 


Status 
In development. 


Contractor 
Elta Electronics Industries Ltd. 


MM/APS-784 radar 

FIAR and SMA have formed a joint consortium known 
as Eliradar to develop the APS-784 radar for the Italian 
Navy version of the EH 101 helicopter. A prototype sys- 
tem began testing in 1989, with production deliveries 
commencing in 1993/4. 

The APS-784 is a coherent radar characterised by 
pulse compression, a TWT transmitter, pulse-to-pulse 
frequency agility and track-while-scan capability, which 
is suitable for integration in a sophisticated avionics 
suite. Main roles are for ASV, ASW and search and 
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rescue. The radar will have 360° scan, missile launch 
assistance and weather detection modes. 

The radar is packaged in four LRUs and transmits in 
the X-band. It has four operational modes featuring 
track-while-scan with adaptive strategies: anti-surface 
vessel, anti-submarine warfare, weather and short 
range. It offers 360° surveillance with linear and circular 
switchable polarisation and includes an IFF Mk XIl 
antenna array. It has two independent scan converters 
and scan-to-scan integration. 


Status 
In development for the EH 101 helicopter. 


Contractor 
Eliradar (FIAR and SMA). 


Creso P2132 radar 


The Creso P2132 is a pulse Doppler radar used for 
battlefield surveillance and target location, and forms 
one of the main components of the Italian Army surveil- 
lance and target identification subsystem (SORAO) of 
the CATRIN system. The main tasks for Creso are the 
detection of moving targets on the ground at long range 
beyond the forward edge of the battle area, the count- 
ing of targets in a designated sector, localisation of tar- 
gets with high precision, and data collection with 
minimum exposure. The radar features 360° scan, a flat 
plate array, a coherent TWT transmitter, wideband fre- 
quency agility and a high resolution pulse compression 
zoom Capability. It is highly resistant to ECM and has 
growth potential for air-to-air surveillance. 


Status 
In development for Italian Army helicopters. A proto- 
type was delivered during 1990. 


Contractor 
FIAR. 


The FIAR Creso battlefield surveillance radar 


Grifo radar family 

The Grifo multi-mode pulse Doppler X-band radar is a 
compact radar with a high degree of modularity and low 
life cycle costs designed for air superiority aircraft. For 
air-to-air it has look-up and look-down range with 
search, single target track, track-while-scan and 


vertical, boresight and HUD air combat modes. Air-to- 
ground modes include real beam ground map, ground 
moving target indicator, air-to-ground ranging and bea- 
con interrogate. 

The radar features a monopulse flat plate antenna 
array, coherent TWT transmitter, pulse compression, 
wideband frequency agility and a programmable wave- 
form generator and FFT processor. It is fully compatible 
with semi-active and active missiles and has a high im- 
munity to ECM. 

The Grifo is suitable for fitting to a number of aircraft 
including the Mirage, A-4, F-5 and MiG-21. 

The Grifo family consists of: 


Grifo-7 radar 
The Grifo-7 is designed to be installed in the nose of 
CAC F-7 aircraft. It has full look-up and look-down air-to- 
air capabilities through the use of pulse Doppler and 
medium PRF waveform, plus an air-to-ground ranging 
mode to support CCIP/CCRP. 

Two modes are selectable in air-to-air. Supersearch 
is used for the acquisition and tracking of the highest 
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priority target in the HUD field-of-view. The radar allows 
the missile seeker to be slewed to the target line-of- 
sight for offset delivery. In boresight fixed antenna 
pointing is used for automatic acquisition and tracking 
of the nearest target. 

Most of the hardware is common with the other ver- 
sions of the Grifo family. Grifo-7 has compatibility with 
IR missiles, rockets, guns and free-fall bombs. 


Specifications 
Weight: 55 kg 


Status 
Under development for the CAC F-7. 


Grifo-ASV P2801 airborne radar 

The Grifo-ASV is a multi-mode airborne X-band pulse 
radar built to fit the stringent weight and volume 
requirements of light attack aircraft such as the AMX. It 
features a monopulse flat plate antenna array and high 
rate, wideband frequency agility. It is fully compatible 
with aircraft guns, the AIM-9L Sidewinder and anti-ship 
missiles. Air-to-air modes include range-while-search, 
track-while-scan, single target scan and air combat. Air- 
to-ground modes include terrain-avoidance, air-to- 
ground ranging, ground map and beacon interrogation. 


The FIAR Grifo-ASV radar is installed in AMX 
aircraft 


Specifications 
Weight: 68 kg 


Status 
Installed in AMX aircraft. 


Grifo-F radar 

Similar to the Grifo-X Plus, the Grifo-F has been devel- 
oped for retrofit in the Northrop F-5E and F. It is an 
l-band multi-mode pulse Doppler radar which offers 6 
air-to-air, 4 air combat and 14 air-to-surface modes. It 
uses a TWT transmitter with both pulse compression 
and wideband frequency agility, a programmable FFT 
processor and a monopulse flat plate array antenna, of 
which two sizes are available. 

Operational modes for air-to-air are range-while- 
search, velocity search, track-while-scan, single target 
track, situation awareness and air combat. For air-to- 
ground the modes are real beam mode, Doppler beam- 
sharpening, air-to-ground ranging, sea map, surface 
moving indicator, surface moving target track and bea- 
con search and landing. 

The Grifo-F can also be installed on the F-5A. 


Specifications 
Weight: 75 kg 


Status 
In production for the Northrop F-5E and F. 


The Grifo-F is in production for the Northrop F-5 


Grifo-M3 radar 
The Grifo-M3 has been developed for the Mirage Ill. It 
makes use of the same hardware as the Grifo-F but has 
a different antenna array to fit the nose of the Mirage Ill. 
Modes are as for the Grifo-F (see item above). 

The Grifo-M3 is compatible with a variety of weapon 
systems including semi-active missiles. 


Status 
Fully developed for the Mirage Ill. 
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Grifo-X Plus radar 
The Grifo-X Plus is a lightweight multi-mode pulse Dop- 
pler X-band radar designed for lightweight combat air- 
craft, which has full look-up and look-down air-to-air and 
air-to-ground capabilities. The air-to-air modes include 
range-while-search, velocity search, single target track, 
track-while-scan, situation awareness and vertical, HUD 
and boresight for air combat. Air-to-ground modes 
include terrain avoidance, air-to-ground ranging, 
ground map and beacon interrogation, many target 
indication and track and Doppler beam-sharpening. 
The radar features a monopulse flat plate antenna 
array, TWT transmitter, pulse compression, frequency 
agility and programmable waveform generation and 
FFT processor. It is fully compatible with aircraft guns, 
the AIM-9L Sidewinder and anti-ship missiles. 


Specifications 
Weight: 70 kg 


Status 
In development for AMX aircraft. 


Contractor 
FIAR. 


The FIAR Grifo-X Plus lightweight radar 


ANV-301 Doppler navigation 


system 

The ANV-301 Doppler navigation system provides a 
self-contained worldwide precision navigation capabil- 
ity, utilising Doppler derived measurement of aircraft 
velocity and external input of aircraft attitude and head- 
ing. The ANV-301 design approach allows system func- 
tions to be tailored to specific customer requirements 
at minimum cost and the electrical interface to be tail- 
ored for specific aircraft avionics and subsystems for 
additional enhancement of system capability. 

The system comprises four LRUs: the receiver/trans- 
mitter radar, signal data converter, control display unit 
and pilot steering indicator. 

Three pilot-selectable navigation co-ordinate sys- 
tems with automatic co-ordinate conversion are avail- 
able: latitude/longitude, worldwide alphanumeric UTM 
and arbitrary grid. 


Contractor 
Marconi Italiana SpA. 


ANV-351 Doppler velocity sensor 

The ANV-351 Doppler velocity sensor provides pre- 
cision measurement of helicopter velocity compo- 
nents. The ANV-351 is a single unit low power sensor 
specifically designed for integrated avionic systems 
and weighing less than 7 kg. It comprises two main 


The Marconi Italiana ANV-301 Doppler navigation 
system showing (top) the receiver/transmitter 
radar and (bottom, left to right) the contro! display 
unit, pilot steering indicator and signal data 
converter 


modules: the receiver/transmitter radar and the signal 
data converter. 

The receiver/transmitter radar module is of fixed 
design and all solid-state construction. It comprises 
separate four-beam transmit/receive antennas, utilising 
printed circuit planar array. The redundant fourth beam 
provides high accuracy during extreme attitude 
manoeuvres. This module contains all RF signal gener- 
ation and processing functions and receives its power 


input, modulation and timing signal from the signal data 
converter module. The module is available in two ver- 
sions, optimised for either ASW or nap of the earth 
operation. 

The signal data converter module comprises power 
supply, Doppler signature processing and 1553 inter- 
face. Individual beam frequency shifts are extracted 
from the spectrum received from the receiver/transmit- 
ter radar module, utilising a single time-shared IF chan- 
nel and digital tracking loop. 


Contractor 
Marconi Italiana SpA. 


The Marconi Italiana ANV-351 Doppler velocity 
sensor 
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AM/APS-717 radar 


The AM/APS-717 is an X-band airborne search and 
weather radar suitable for aircraft and helicopters 
which integrates navigation and search modes in the 
same system. 

The navigation mode includes a ground-mapping 
facility, the display of navigation information and a 
weather detection mode. The search mode is opti- 
mised for the detection and classification of surface tar- 
gets in bad weather conditions for ASV and search and 
rescue missions. 

The crew is provided with a high brightness colour 
display in the cockpit and the radar can be integrated 
with navigation and infra-red systems. The antenna can 
scan 360° or in sectors and additional cockpit displays 
can be provided. 


Status 
In production for the Italian Air Force search and rescue 
HH-3F helicopters. 


Contractor 
SMA. 


The AM/APS-717 search and weather radar is 
installed in the Italian Air Force HH-3F helicopter 


MM/APQ-706 radar 

The MM/APQ-706 search and attack radar is used in 
the Italian Navy Marte helicopter-launched anti-ship 
missile system. It consists of two |-band transmitter/ 
receiver channels operating in frequency diversity, with 
frequency agility facilities in one channel, and is pro- 
vided with a data processing and extraction system and 
tactical display console. The MM/APQ-706 can fulfil 
typical naval helicopter roles such as surface search, 
navigation, ASW and so on, in addition to providing tar- 
get detection, acquisition and missile guidance facili- 
ties for the Marte system. 


Status 
Installed on Italian Navy SH-3D helicopters for the Marte 
anti-ship missile system. No longer in production. 


Contractor 
SMA. 


MM/APS-705 radar 

The MM/APS-705 X-band search and navigation radar 
was designed for naval helicopters, but is equally suit- 
abie for maritime patrol aircraft and land-based helicop- 
ters. The radar’s main functions are: navigation, search 
and detection, target localisation, target tracking and 
designation for weapon aiming and mapping. 

The antenna system is tailored to the space and 
location on the aircraft. For example, on the SH-3D the 
antenna is placed in the dorsal position on top of the 
fuselage. Line-of-sight stabilisation is provided and 
there are selectable antenna rotation rates of 20 or 
40 rpm. Manually controlled antenna tilt provides +20° 
of movement. Interfaces with sonar, Doppler navi- 
gation, IFF, ESM and so on, are available. 

The display unit incorporates a 9 in (230 mm) diam- 
eter CRT PPI with electronic and mechanical cursors 
and markers, complemented by a separate digital read- 
out X-Y reference display. 

The radar has two transmitter/receivers for fre- 
quency diversity operation. Other facilities include sec- 
tor transmissions and blanking, built-in test, data link, 
track-while-scan and dense environment tracker. The 
radar can be integrated with the SMA UPX-719 beacon 
system. A pod-mounted version is also available for ret- 
rofit applications, where it can be used with anti-sub- 
marine missiles. 


Specifications 

Transmitter/receiver: two identical transceivers for 
frequency diversity operation, |band, transmitting 
25 kW, with option for 75 kW transmitter/receiver with 
frequency agility 

Pulsewidth: 0.05 us and 1.5 Us 

PRF: 1600 Hz and 650 Hz 

Range settings: 0.5, 1, 2, 5, 10, 20, 40, 80 nm 
System weight: 80 kg 


Status 
In service with AB 212 and SH-3D helicopters of the Ital- 
ian Navy and several other navies. 


Contractor 
SMA. 


The SMA MM/APS-705 display unit 


MM/APS-707 radar 

The MM/APS-707 is a frequency-agile X-band radar for 
aircraft and helicopters designed for installation where 
low weight, power consumption and cost are important 
factors. It is a military qualified search radar featuring 
360° scan for surface surveillance, small target detec- 


tion for ASW operations, target designation for ASV 


attacks and radar mapping. The MM/APS-707 can also 
display IFF, ESM, beacon and sonar data. An advanced 
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video signal processor includes the presentation of 
data integrated with other data from sensors and so on, 
on a large TV monitor, with a cockpit repeater display 
being an option. Also available as an option is a MIL- 
STD-1553B interface, a sonar interface and a track- 
while-scan facility. 


Status 
In production for a foreign country. 


Contractor 
SMA. 


The MM/APS-707 transceiver 


MM/UPX-7 19 transponder 

The MM/UPX-719 transponder forms a part of the SMA 
Intra (interrogator/transponder) system which links 
ships with their co-operating helicopters. The UPX-719 
is the airborne transponder; the UPX-718 is the ship- 
borne interrogation part of the system. The shipborne 
transmission to the airborne transponder can be inte- 
grated with the main radar. Ships can identify up to 10 


The SMA MM/UPX-719 transponder 


helicopters and vice-versa, due to the characteristics of 
the coding system. Range is over 54 nm (100 km) for 
helicopters operating at 1500 ft. 


Status 
In production for Italian and foreign navies. 


Contractor 
SMA. 


SCP-01 airborne radar 


The SCP-01 is a lightweight multimode radar devel- 
oped jointly by SMA and Tecnasa of Brazil for use in the 
Brazilian Air Force’s AMX aircraft. The radar has the fol- 
lowing modes: air-to-air (with look-down capability); air 


combat (with automatic detection, designation and 
tracking); sea (with target detection and tracking for 
ASV operations); ground ranging and mapping (for 
close air support) and multiple target track-while-scan. 

The radar has extensive BITE and can be developed 
to include terrain avoidance, ground moving target indi- 
cation and beacon and weather modes. The radar has a 
MIL-STD-1553B databus for interfacing with the other 
avionics in the aircraft. 


Status 
In development for the AMX. 


Contractor 
SMA. 
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The SCP-01 airborne radar 


JRA-100 radio altimeter 


The JRA-100 Series radar altimeter is a pulse type 
which has been developed for general aviation and has 
obtained TSO certificates from a number of civil avi- 
ation bureaux. It is small, lightweight and has a low 
power consumption. The antenna is combined with the 
transmitter/receiver in a single unit and a bipolar semi- 
conductor oscillating circuit is employed. 

It displays radio height from zero to 2500 ft. A 
decision height marker is selectable by means of a con- 
trol knob which is also used to select the self-test func- 
tion. An output is available for autopilot, ground 
proximity warning and flight director systems. 


Specifications 

Dimensions: (transmitter/receiver/antenna unit) 320 x 
120 x 70 mm 

(indicator) 83 x 83 x 110 mm 
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Weight: (transmitter/receiver/antenna unit) 2.3 kg 
(indicator) 0.9 kg 

Power supply: 28 V DC, 32 W 

Frequency: 4300 MHz 

Pitch/roll limits: 30° all directions 

Max altitude: 2500 ft 

Accuracy: (0-500 ft) 3 ft or 3% 

(>500 ft) 5% 


Status 
No longer in production. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Pulse radar altimeters 

JAE pulse radar altimeters are used in military and civil 
fixed-wing aircraft and helicopters. The systems consist 
of a transmitter/receiver, an antenna and an indicator. 
The unit is provided with a low warning light or audio 
warner to provide a warning when the aircraft reaches a 
preset altitude. 


Status 

The APN-171 is fitted to the Shin Meiwa PS-1, Sikorsky 
HSS-2, Kawasaki/Vertol KV-107, Kawasaki P-2J and 
Kawasaki C-1. The APN-194 is fitted to the Lockheed 
P-3C and the JARN-P2 is fitted to the Boeing-Vertol 
CH-47, Bell AH-1S and Mitsubishi LR-1. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Laser radar 
The Koito laser radar is a distance sensor with a high- 
speed response which may be used as an altitude 
sensor. 

Since its light source uses a laser diode generating a 
near infra-red ray, it is capable of detecting the position 
of an object at 100 m and detecting altitudes of about 


50 ft above ground. The measurement cycle of 
0.02 seconds provides a high-speed response and en- 
ables it to measure ever-changing distances between 
two objects. The use of the laser diode as the light 
source permits the circuitry to be simplified, leading to 
compact and lightweight construction. 


Contractor 
Koito Manufacturing Company Ltd. 


Radar for the FSX 


A new airborne radar for the FSX close support aircraft 
has been developed by Mitsubishi Electronics Corpor- 
ation under the management of the Japanese Defence 
Agency’s Technical Research and Development Insti- 
tute. The radar has a 66 cm diameter active phased- 


Vesta transponder 

Vesta is a landing and identification aid primarily 
intended for ship-based helicopters. It consists of two 
parts: the helicopter transponder and the ship receiver. 
Vesta enables accurate display and tracking of friendly 
helicopters on the radar display, even in heavy clutter 
environments. The transponder principle is based on a 
radar-triggered VHF reply. Operation is possible with 
any synchronised surveillance radar (either shipborne 
or shore-based) in the 1 to 10 GHz band. 

For every radar pulse the transponder receives, a 
VHF reply pulse is transmitted, followed by a code 
pulse. Up to five helicopters can be identified by means 
of preselected codes (extension up to 64 is possible). 
The return signal is received and processed by the 
Vesta receiver in the ship, which identifies and decodes 
the transponder reply. Unwanted VHF reply pulses are 
rejected by digital filters controlled by the allocated 
radar on the ship. 

The Vesta helicopter system consists of a fully solid- 
state transponder, a control unit, two radar pick-up 
antennas and a VHF transmitting antenna. 

The two radar pick-up antennas are used to guaran- 
tee a combined sensitivity pattern which is virtually 


array antenna made up of 750 modules. It is reported to 
have track-while-scan facilities, with each module gen- 
erating computer-controlled radar beams. 


Status 
Flight tests of the radar began in 1986 aboard a C-1 
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omnidirectional. The control unit has only two switches; 
one for sensitivity selection and power on/off and the 
other for code selection. 


Specifications 

Dimensions: (transponder) 167 x 85 x 194 mm 
(control unit) 146 x 66 x 68 mm 

(radar pick-up antenna) 45 x 106 x 48 mm 
(VHF transmitting antenna) 50 x 254 x 123 mm 
Weight: 3 kg 

Power supply: 28 V DC, 14 W 

Transmitter frequency: (VHF) A-band 

Radar reception frequency: 1-10 GHz 
Transmitter peak power: 10 W 

Operational range: 0-124 nm 

Pulse duration: 2.2 Lis nominal 

Number of helicopter codes: 5 standard (optional 
extension up to 64) 


Status 
Fitted to several types of helicopters. Over 55 Vesta air- 
borne transponders have been delivered to several 
navies. 


transport aircraft and were scheduled to continue until 
1989. 


Contractor 
Mitsubishi Electronics Corporation. 


The Hollandse Signaalapparaten Vesta 
transponder system 


Contractor 
Hollandse Signaalapparaten BV. 
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Erieye AEW Radar 

Ericsson began development of the Erieye Airborne 
Early Warning radar for the Swedish Air Force following 
acontract from the Swedish Defence Materiel Adminis- 
tration in 1985. The contract covers the development of 
a functional model as a basis for a later purchase of a 
national AEW system for Swedish air defence. 

The radar can be carried by small commuter aircraft 
such as the Saab 340 or Fairchild Metro 3. Flight tests 
were made successfully in late 1985 with a dummy 
antenna mounted on top of the fuselage of a Metro 3 
and this aircraft was delivered to Sweden in October 
1987 for fitting of the radar, after nearly 120 hours of 
flight trials. 

The S-band radar is all solid-state with electronic 
scanning. New techniques have been employed in the 
transmitter and signal processor. The dual-sided 
phased-array antenna is mounted on top of the fusel- 
age in a fairing 32 ft (9.7 m) long. 

Once in service with the Swedish Air Force, the data 
from the radar system will be data linked to a ground 
station for analysis, there being no command and con- 
trol system aboard the host aircraft. The radar will oper- 
ate in conjunction with the JAS 39 Gripen aircraft and is 
planned to enter service in the mid-1990s. The Swedish 
Erieye will provide an airborne reporting post function 
in which radar signals are processed on board and 
linked to ground command and control centres. 

Ericsson is studying two different concepts - Air- 
borne Surveillance, Ground Control (ASGC) and Air- 
borne Surveillance, Airborne Control (ASAC). In the 
former, radar signals are processed on the aircraft and 
fed by data link to a ground control base. In this con- 
figuration a Fairchild Metro 3 can stay on station 95 nm 
(180 km) from base for four to six hours. In the ASAC 
concept the aircraft includes command and control 
and navigation systems and acts as a reporting centre. 
In this configuration a Saab 340, with four operators’ 
consoles, can stay on station 95nm (180 km) from base 
for seven to nine hours. 


Specifications 
Weight: (total radar system) 1320 kg. 


Status 
Radar performance flight trials were completed in 
1991. The Swedish Government has awarded s $200 
million contract for six Erieye airborne early warning 
radars to be fitted in Saab 340 aircraft. Series pro- 
duction will start in 1993, with first delivery of two units 
in 1996. 

Ericsson and Fokker Aircraft have signed an agree- 
ment to market the Erieye dorsal mounted on Fokker 50 
aircraft. The system is designated KingBird Mk 2E. 


Contractor 
Ericsson Radar Electronics AB. 


PS-05/A multi-mode radar for the 
JAS 39 Gripen 


As a member of the five-company consortium respon- 
sible for designing and building Sweden’s JAS 39 Gri- 
pen, Ericsson is providing the multi-mode pulse 
Doppler radar which forms the primary sensor for the 
new weapons system and is designated PS-05/A. The 
Gripen radar is claimed to be the first European-built 
equipment that combines air combat, ground attack 
and reconnaissance in a singie system. As with the 
Ericsson radar for the JA 37 Viggen fighter, most func- 
tions are controlled by software in a special processor 
which can be programmed for optimum performance 
in a dense ECM environment. 

The system consists of the antenna unit, high fre- 
quency unit, power amplifier, transmitter auxiliary unit 
and signal and data processor. 

The antenna is a lightweight planar-array type for 
quick response in high g conditions. The X-band radar 
employs what Ericsson calls a flexible waveform for 
long-range detection and all-hemisphere coverage of 
targets. Frequency modulation, pulse compression and 
synthetic-aperture techniques give high resolution in 
range and angle measurement. Output power is 1 kW. 

Ericsson announced in March 1983 that it had cho- 
sen Ferranti International as a partner on the radar sys- 
tem and had signed a contract relating to its 
development and production. The British company 
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The Ericsson PS-05/A radar is installed in the third prototype of the Gripen aircraft 
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(GEC-Marconi Avionics), which had already been 
involved with project definition work on the radar, was 
responsible for the antenna pedestal and participated 
in system work and the design and development of the 
signal processor. This is equivalent to about 10 per cent 
of the project and conversely Ericsson has an involve- 
ment with the GEC-Marconi Avionics radar being devel- 
oped for the Eurofighter 2000. 

The Gripen will have three principal functions: air 
combat, ground attack and reconnaissance. In the 
fighter role the radar will provide search and track- 
while-scan for target detection at long-range, together 
with wide-angle rapid scanning and lock-on at short- 
range and control of gun and missiles. Both high and 
medium PRFs will be used. For air-to-ground and recon- 
naissance missions the radar will provide detection and 
ranging in a dense ECM environment, designating tar- 
gets for the Gripen’s RB15F missile, by using a low PRF 
mode with frequency agility. The system will have 
obstacle avoidance and navigation capabilities, and will 
generate ground maps at both normal and high resol- 
ution. Ericsson notes that the Gripen radar has five 
times as many functions as the radar in the Viggen, 
while occupying only 60 per cent of the space. 


Specifications 

Weight: 156 kg 

Power supply: 115/200 V, 400 Hz, 9.4 kW 
Reliability: 170 h MTBF predicted 


Status 

In series production. The Gripen programme, launched 
to replace Viggen, embraces potentially 340-350 air- 
craft, with initial orders in two batches of 30 and 110. 
The first aircraft was rolled out in 1987. Technical prob- 
lems delayed the first flight until December 1988; pro- 
duction deliveries are still set to begin in 1993. Flight 
trials of the radar began in 1988 using a Viggen and it 
has been flying in the third prototype since 1991. 


Contractor 
Ericsson Radar Electronics AB. 


PS-37/A radar 

The PS-37/A multi-mode X-band, monopulse radar was 
designed for the AJ 37 attack version of the Saab Vig- 
gen. It stems from mid-1960s designs and is largely 
integrated with the navigation, display and digital com- 
puter based data processing subsystems. It comprises 
two units: a scanner and a transmitter/receiver pack- 
age, the latter being made up of 13 LRUs. 

Except for some of the high frequency components, 
the PS-37/A is of solid-state design. Elaborate signal 
processing provides a high degree of immunity from 
both natural interference and electronic countermea- 
sures, and accuracy is improved by lobe-shaping to 
provide better resolution and reduce sidelobe effects. 
The radar is semi-automatic in operation to reduce the 
workload of the single crew-member, and information is 
presented on both head-up and head-down displays. 

Operating modes are search, target acquisition, air- 
to-target ranging, obstacle warning, beacon homing 
and terrain-mapping. By adding a further unit a terrain- 
following capability can be provided, the pilot flying the 
aircraft in response to head-up display demands. 


The Ericsson PS-37/A radar installed in the strike version of the Viggen 


Status 
In service. No longer in production. 


Contractor 
Ericsson Radar Electronics AB. 


PS-46/A radar 

The software-controlled, multi-mode, pulse Doppler 
PS-46/A radar has been developed for the JA 37 fighter 
versions of the Swedish Air Force’s Viggen. In view of 
the numerically small size of Sweden’s defence force, 
great emphasis has been placed on operational avail- 
ability and readiness; all-weather capability and effec- 
tiveness in an electronic countermeasures environment 
are also important requirements. Designed to cope with 
high performance aircraft, transports and helicopters, 
the system has wide-angle coverage, look-down capa- 
bility and can operate at all altitudes. 

The multi-mode requirements of the PS-46/A are air- 
to-air and air-to-ground. The latter is met by using con- 
ventional non-coherent pulse waveforms, but the for- 
mer calls for more sophisticated techniques. The 
standard radar functions are controlled by a data pro- 
cessor that extracts information from the raw radar and 
transfers it to other aircraft systems. A digital bus dis- 
tributes all signals within the radar itself with minimum 
wiring. For the guidance of semi-active homing missiles 
an illuminator transmits a continuous wave RF signal 
through the radar antenna. 

Control of the system through suitable software en- 
ables parameters to be changed or optimised accord- 
ing to the needs of flight development programmes 
without time-consuming equipment changes; similar 
modifications can be introduced during service accord- 
ing to changing military requirements, and radar signa- 
tures adopted for peacetime training and exercises can 
be easily changed during conflict to thwart enemy intel- 
ligence and countermeasures. 


Specifications 
Type: medium PRF pulse Doppler 
Frequency: X-band, bandwidth >10% of spectrum 


The Ericsson PS-46/A multi-mode pulse Doppler 
radar equips the Saab JA 37 Viggen 


Ericsson PS-46/A radar installed in the Viggen fighter 
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Performance: detection range >26 nm (50 km) in look- 
down mode 

Weight: 300 kg 

Power: (coherent transmitter) 500 W average 
(continuous wave illuminator) 200 W 

Antenna: 700 mm diameter 

Processor: high-speed 16-bit word length system with 
32 k word program memory 

Modes: search, acquisition (automatic via HUD, semi- 
automatic via HDD), tracking (track-while-scan, continu- 
ous track), target illumination, air-to-ground ranging 
High resolution ground-mapping is optional 
Reliability: 180 h MTBF proven in operational use 


Status 
Inservice on the JA 37 Viggen. No longer in production. 


Contractor 
Ericsson Radar Electronics AB. 


Side-looking airborne radar 

This inexpensive, real aperture SLAR is designed 
exclusively for maritime patrol and surveillance (for fish- 
ery protection, oil pollution monitoring and search and 
rescue), with emphasis on simplicity and ease of oper- 
ation. It consists of five LRUs: antenna, transceiver, digi- 
tal signal processor, control unit and television display. 
The radar images can be recorded on standard video 
recorders. Digital radar video can also be recorded for 
subsequent computer processing. With a video link 
between aircraft and ground station or ship, images 
can be transmitted with no degradation of quality. 

The digital signal processor is designed around a 
1.6 Mbit television memory display. Up to 2000 range 
cells can be processed to an accuracy of 6 bits (giving 
64 grey-tone levels). The presentation and performance 
can be varied to suit customers’ needs and other fea- 
tures include a reference grey scale, level mapping, 
positive or negative picture representation and auto- 
matic positioning of targets. Monochromatic television 
images recorded in the air can be converted to colour 
on the ground. 


Specifications 

Weight: 70 kg 

Power supply: 28 V DC, 15 W 

Installation: for double-sided coverage, a glass fibre 
pod containing two antennas is carried under the fusel- 
age, or antennas carried in individual pods on each side 
of the aircraft. 

Beamwidth: (horizontal) 0.5° 

(vertical) 33° 

Frequency: 9.4 GHz 

Peak output power: 10 kW 

PRF: 1 kHz 


Status 

In operation in 11 countries outside Sweden. Two sys- 
tems are fitted to CASA 212 aircraft operated by the 
Swedish Coast Guard for oil pollution detection, ice 
mapping and so on. 


Contractor 
Ericsson Radar Electronics AB. 
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UAP 13 Series attack radars 


The UAP 13 is a range of nose-mounted, forward-look- 
ing radars for search and fire-control applications in 
interceptor aircraft. The radars in this series are pulse 
radars operating in the I/J-band. The basic model of the 
range is the UAP 13102, which is also designated 
PS-01/A. It is fitted to the Saab Draken J35F. The UAP 
13103 (PS-011/A) is similar to the UAP 13102 but is 
designed to be used with the S71N infra-red search and 
track set. Both these models are intended for use in air- 
craft having a fire-control computer. 


The following operating modes are provided: search, 
acquisition, lock-on and tracking. An additional feature 
is the provision for slaving of missile radar and infra-red 
guidance systems to the aircraft radar. A two-bar scan- 
ner search pattern is used in the elevation plane for the 
UAP 13102, and a choice of two- or four-bar in the UAP 
13103. 

The UAP 13 series is largely associated with the 
requirements of the J35F version of the Draken. The 
project started in 1959. 


Status 

UAP 13102 and 13103 models are fitted to Swedish Air 
Force Draken aircraft, the latter variant of radar being 
the one used with the S71N infra-red search and track 
set. The UAP 13104 model equips Drakens of the Finn- 
ish Air Force but is no longer in production. 


Contractor 
Ericsson Radar Electronics AB. 


Cossor interrogation and reply 
cryptographic equipment 

Cossor supplies.a range of modules for all types of IFF 
applications to facilitate a nationally secure IFF oper- 
ation in Mode 4. The modules can be added to any IFF 
system that is compatible with the NATO Mk XIl 
standard. 

Two key components of the Cossor Interrogation 
and Reply Cryptographic Equipment (CIRCE) are the 
programmer and the fill gun. The programmer is used 
to hold the key variable necessary to operate the CIRCE 
units. It is held in asecure location and the electronic fill 
gun is then used to transfer the key variable data from 
the programmer to the various IFF systems. The key 
variable data can be changed whenever required using 
the fill gun. 


Contractor 
Cossor Electronics Ltd. 


IFF 2720 transponder 

IFF 2720 is a micro-miniature IFF Mk 10A identification 
friend or foe/secondary surveillance radar transponder 
for use on all types of military aircraft and helicopters. 
On Modes 1, 2, 3/A and B the full 4096 codes are avail- 
able and 2048 codes are available on Mode C for alti- 
tude reporting. In addition there are circuits for the 
identification facility (SPI or I/P) and military emerg- 
ency. The system comes in two units: a transmitter/ 
receiver and a controller, each of which features easily 
accessible circuit boards. 

Electronic warfare provisions include resistance to 
continuous wave, modulated continuous wave and 
pulse jamming, sidelobe rate limiting, short pulse and 
spurious interference protection, single pulse rejection 
and long pulse discrimination. 

The microprocessor-based control unit for use with 
this system is designated IFF 2743. It has a light-emit- 
ting diode display which can be fully dimmed. 


Specifications 

Dimensions: (IFF 2720 transponder) % ATR short case 
90 x 194 x 314 mm 

(IFF 2743 full facility control unit) 146 x 57 x 98 mm 
Weight: (IFF 2720 transponder) 4.6 kg 

(IFF 2743 full facility control unit) 0.7 kg 

Frequency: (transmitter) 1090 MHz 

(receiver) 1030 MHz 

Power output: 27 dBW (500 W) min under all service 
conditions 

Receiver sensitivity: -76 dBm 

Dynamic range: >50 dB 

Sidelobe suppression: 3-pulse 

Qualification: STANAG 5017 Edition 2, ICAO Annex 10 


Status 

IFF 2720 system in current production is Cossor’s stan- 
dard export IFF, and equips many strike, transport, 
combat and trainer aircraft; it is fitted to all export ver- 


Indonesia’s British Aerospace Hawks have the 
Cossor IFF 2720 
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The Cossor IFF 2720 transponder (left) and IFF 2743 control unit 


sions of the British Aerospace Hawk. More than 900 
systems have been delivered to over 20 countries. 


Contractor 
Cossor Electronics Ltd. 


IFF 3100 transponder 


The IFF 3100 is a single package transponder tailored 
to the Royal Air Force Panavia Tornado aircraft. 

Claimed advantages over previous systems are small 
size, lower weight and simpler installation. Although the 
component density is high, reliability is ensured by the 
use of high-grade, close-tolerance circuits and a four- 
port circulator protects the output stages from the 
effects of any antenna mismatch. Open or short circuit 
conditions at the antenna do not damage the 
transponder. 

Extensive integrity monitoring is incorporated during 
operation and when the test button is pressed. Checks 
cover receiver sensitivity, receiver centre frequency, 
mode decoding, aircraft reply coding and transmitter 
power level. 

Interrogation Mades are 1, 2, 3/A, B and C and the 
reply capability covers 4096 codes for Modes 1, 2, 3/A 
and B. Provision for the use of the X-pulse is included 
and there are 2048 codes for Mode C. 


The Cossor IFF 3100 transponder 


Specifications 

Dimensions: 146 x 132 x 165 mm 

Weight: 5.3 kg 

Qualification: |CAO Annex 10, STANAG 5017 Edition 2 


Status 
In production for Panavia Tornado aircraft with UK 
equipment fit. 


Contractor 
Cossor Electronics Ltd. 


IFF 3500 interrogator 


The IFF 3500 airborne interrogator employs monopulse 
techniques to achieve high accuracy in the measure- 
ment of target bearing. The IFF 3502 incorporates an 
automatic code-changing system to enhance security 
and eliminate the possibility of incorrect code setting. 
The transmitter employs P2 emphasis to provide 
antenna beam sharpening. P1 and P3 are transmitted 
on the antenna sum channel and P2 on the difference 
channel. Selectable 3 or 6 decibels: of P2 emphasis is 
available. Advanced video processing circuits for 
degarbling, defruiting, decoding and for echo and mul- 
tipath suppression are contained within a single unit. 


Cossor IFF 3500 interrogator 


Passive and active decoding are provided and two 
channels of passive decoding enable comparison dur- 
ing the overlap period between code changes. Active 
decoding provides serial readout of the 4096 reply 
codes. 

Manual and continuous automatic built-in test circui- 
try checks transmitter power, interrogation coding, 
receiver sensitivity, defruiting/decoding, bearing accu- 
racy and integrity of the transmission feeders. 


Specifications 

Format: 1 ATR short case to ARINC 404A 

Weight: 20.7 kg 

Frequency: (transmitter) 1030 MHz 

(receiver) 1090 MHz 

Power supply: 115 V AC, 400 Hz, single phase 

28 V DC 

Power output: (P1, P3) 30.5 dBW 

(P2) 0, +3 or +6 dBW above P1 power 

Spurious outputs >76 dB below 1 W 

Sensitivity (decoding): -80.5 dBm 

Dynamic range: 60 dB 

Spurious responses: 60 dB down outside pass-band 
Bearing resolution: dependent on antenna configur- 
ation, but around 5% of angle between intersection 
points of control and interrogate patterns 
Qualification: compatible with NATO STANAG 5017 
Edition 3 


Status 

In production for Royal Air Force Tornado F2 and F3, 
FG1 and FGR2 Phantoms, and Royal Navy Sea King 
AEW helicopters. In December 1986 Cossor 
announced that its IFF systems had been selected to 
equip the 72 Panavia Tornado and 36 British Aero- 
space Hawk aircraft being bought by Saudi Arabia; total 
value of the contract, including ILS equipment for the 


The Cossor IFF 4720 transponder (left) and IFF 
4760 Mark XII airborne transponder (right) 


Tornados, is £4 million and deliveries were completed 
by 1991. 

The equipment will also be fitted during an extensive 
upgrade of Boeing 737 Surveiller aircraft which are 
used in a maritime patrol role by the Indonesian Air 
Force. 


Contractor 
Cossor Electronics Ltd. 


IFF 4700 Series transponders 

There are three members of the Cossor 4700 Series of 
IFF transponders which are designed to meet the 
NATO IFF Mk XII specification (NATO STANAG 4193); 
all three versions use a common set of modules so they 
can be supported by a common spares inventory. 


The IFF 4720 transponder is designed for a wide 
range of applications, and is a plug-in replacement for 
the IFF 2720 system (see above). The IFF 4720 has full 
dual-redundant decoders on each receiver channel to 
provide optimum anti-jamming performance and the 
system can be operated by a dedicated remote control 
panel, or via a MIL-STD-1553 databus. Full standard 
coverage of Modes 1, 2, 3/A, 4 and C is offered and the 
IFF 4720 can operate up to 70 000 ft altitude. 


Specifications 
Dimensions: 90 x 194 x 314 mm 
Weight: 4.5 kg 


Status 
In production. 


The IFF 4740 transponder is a single unit, for panel 
mounting, which is designed as a plug-in replacement 
for the IFF 3100 used on the Panavia Tornado. In per- 
formance it operates identically to the IFF 4720. 
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The Cossor IFF 4740 transponder 


Specifications 
Dimensions: 127 x 132 x 132 mm 
Weight: 4.5 kg 


Status 
In production. 


The IFF 4760 transponder is a NATO Mk XII compat- 
ible remotely controlled IFF designed also to act as a 
MIL-STD-1553 bus controller. The unit provides an 
alternative form factor to that of the IFF 4720. The tran- 
sponder also offers tighter frequency tolerances, all 
solid-state construction and VLSI processing to 
enhance performance; operation is again identical to 
the IFF 4720. 


Specifications 
Dimensions: 136 x 136 x 213 mm 
Weight: 4.5 kg 


Status 
In production and in service. Over 170 sets have been 
purchased by the UK MoD. 


The IFF 4770 control unit is designed to operate with 
IFF 4720 and IFF 4760 transponders. It is a night vision 
goggles compatible package which is intended to 
occupy minimum cockpit space, while at the same time 
having good ergonomics. 


Status 
Selected for the Hawk 100. 


Contractor 
Cossor Electronics Ltd. 


Helicopter identification by radar 


detection 

Ferranti have developed a system for Helicopter Identi- 
fication By RAdar Detection (HIBRAD) for the line-of- 
sight identification of target helicopters. It is a cued sys- 
tem, providing full IFF against long-range targets. 
HIBRAD detects the presence of the temporal blade 
signature in the field-of-view of a radar return. 


The HIBRAD technique benefits from the use of pro- 
prietary algorithms which employ very sensitive pro- 
cessing to achieve high performance at long range, 
together with very low false alarm rates. It is not trou- 
bled by difficulties presented by target aspect, as no 
image recognition is involved. It is also highly tolerant of 
background clutter and foreground obscuration of 
large areas of the target and may be utilised to great 


advantage on any platform which requires all-weather 
IFF capability. 


Contractor 
Ferranti Dynamics. 


AD 1990 radar altimeter 
GEC-Marconi Avionics is supplying a covert radar alti- 
meter designed to meet the Royal Air Force’s needs in 
the 1990s. The AD 1990 radar altimeter directly 
replaces the existing altimeter in the Royal Air Force 
Tornado aircraft, using all existing fixtures and fittings. 
The advanced digital signal processing techniques 
incorporated in the receiver allow the extraction and 
simultaneous tracking of height both above the ground 
and above obstacles such as trees. These two outputs 
enable the pilot to operate more safely when flying at 
low level and are also used by the Terrain Reference 
Navigation (TRN) system to enhance overall navigation 
performance. The AD 1990’s fast dynamic response 
time eliminates the need for ground speed compen- 
sation of height data within the TRN system. Inherent in 
the signal processing technique is the ability to identify 
and reject unwanted signals from underslung stores 
and landing gear, a traditional problem for radar alti- 
meters. Reliable operation is obtained from its maxi- 
mum operating altitude of 5000 ft down to ground level. 
An important innovation is that the altimeter remains 
covert in operation, rendering it virtually undetectable 


The GEC-Marconi AD 1990 radar altimeter for the 
Royal Air Force Tornado GR1 and F3 


by the enemy. Such Low Probability of Intercept (LPI) is 
achieved by spreading the transmitted signal over a 
very wide bandwidth through the application of pseudo- 
random phase modulation and adaptive power tailoring 
which, in addition, gives a high resistance to jamming. 
AD 1990 can also be applied to other modern military 


aircraft where the ability to remain undetected is the key 
to mission success. 

In addition to analogue height output, the system can 
be configured in either Panavia or MIL-STD-1553B 
interfaces. 


Specifications 

Dimensions: 109 x 154 x 318 mm 
Weight: 5.25 kg 

Power supply: 28 V DC, 55 W max 
Frequency: 4.3 GHz 

Range: (height) 0-5000 ft 

(speed) 0-80 kts 

(pitch) 0 to +60° 

(roll) 0 to +60° 

Accuracy: +3 ft or +38% whichever is greater 
Operating temperature: -55 to +90°C 


Status 
In production for the Royal Air Force Tornado GR1 and 


F3. 


Contractor 
GEC-Marconi Avionics, Basildon. 
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Blue Fox interception radar 

Blue Fox is a lightweight radar designed to fulfil the dual 
roles of airborne interception and air-to-surface search 
and strike. It has been developed primarily for the Brit- 
ish Aerospace Sea Harrier FRS Mk 1 V/STOL aircraft in 
which it forms part of a fully integrated weapon system. 

Blue Fox operates in the I-band and uses frequency 
agility to enhance the radar’s immunity to ECM and 
improve its ability to detect small targets in bad weather 
or rough sea states. 

For air-to-air interception, Blue Fox can be used for 
lead-pursuit or chase attacks and incorporates a tran- 
sponder mode for identifying friendly aircraft or ships. 

Blue Fox is built on the LRU principle. Each compo- 
nent part of the radar, such as the transmitter, receiver, 
processor and amplifier, can be easily checked or 
removed independently for servicing. The antenna is a 
flat aperture slotted array, stabilised in pitch and roll. 

The radar display provides a bright digital scan-con- 
verted picture. Superimposed on the display are the 
flight symbols showing aircraft altitude, speed, heading 
and so on, so that the pilot can monitor and control the 
aircraft's manoeuvres while using the radar. 


Status 

In production for the British Aerospace Sea Harrier. 
Deliveries to the Royal Navy are now complete but are 
continuing to the Indian Navy. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Blue Hawk radar 

The Blue Hawk Iband radar has been specifically 
designed to provide a lightweight radar with full pulse 
Doppler performance for new low-cost light fighter and 
fighter attack aircraft or for upgrading existing in-ser- 
vice aircraft. It is frequency agile with multiple channels. 
Full multimode and multifunction capability is 
provided. 

The design modularity allows flexibility of installation 
of platforms where space may be limited. Employing 
low, medium and high PRF waveforms, Blue Hawk is a 
true multifunction radar. It is compatible with the latest 
missiles and with MIL-STD-1553B databus. It has fully 
programmable signal, data and display processing, full 
BITE and a range of ECCM features. 

Blue Hawk offers extensive capability for intercep- 
tion, air superiority, air-to-ground and anti-ship mis- 
sions. The radar is controlled by HOTAS to reduce pilot 
workload. Air interception modes are velocity search, 
range-while-search and single target track. Air combat 
modes are HUD search, slewable search, boresight 
and vertical scan. Air-to-ground modes are real beam 
ground map, air-to-ground ranging, Doppler beam 
sharpening, freeze and beacon. Anti-ship modes are for 
use against large targets, small moving targets and 
fixed or moving target tracks. 


Specifications 

LRUs: antenna/scanner, transmitter, receiver/exciter, 
processor. CW illuminator available as an option for 
MRAAM control 

Weight: 107 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.5 kW 
Reliability: 250 h MTBF 


Contractor 
GEC-Marconi Avionics, Edinburgh. 
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The main units of the GEC-Marconi Avionics Blue Kestrel 5000 radar 


Blue Kestrel 5000 airborne radar 
Blue Kestrel 5000 is an I-band pulse compression radar 
sensor developed for the Royal Navy’s EH 101 Merlin 
helicopter. It comprises a large flat-plate antenna and 
TWT-based transmitter to provide the Merlin with the 
optimum power aperture product, combined with a 
high gain receiver and digital processor. The radar sen- 
sor is interfaced with and controlled by the Merlin’s 
mission avionics management system via a MIL- 
STD-1553B databus. 


The EH 107 Merlin helicopter is to be fitted with the GEC-Marconi Avionics Blue Kestrel 5000 radar 


The highly integrated sensor approach to the radar 
results in a high performance pulse compression sur- 
veillance radar in a particularly compact and light- 
weight four-LRU configuration, suitable for application 
in a range of naval helicopters or maritime patrol 
aircraft. 


Specifications 
Configuration: 4 LRUs 
Weight: 102 kg 


Blue Fox radar assemblies 


Frequency: |-band 

low peak power, high mean power TWT 

Pulse widths: selectable 

PRF: selectable 

Coverage: 360° 

Features: pulse compression, CFAR, multiple TWS, 
operator-selectable scan-to-scan integration 


Status 

In production for the Royal Navy’s EH 101 Merlin heli- 
copter. IBM, the Merlin programme prime contractor, 
placed the production contract for the Blue Kestrel 
5000 in October 1992. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Blue Kestrel 6000 airborne radar 
Blue Kestrel 6000 is a coherent multi-mode I-band 
pulse Doppler radar sensor. It brings together GEC- 
Marconi’s experience with Blue Kestrel 5000 (see item 
above), Blue Vixen (see later item) and the company’s 
privately funded Inverse Synthetic Aperture Radar 
(ISAR) development programme. The resulting five- 
LRU radar sensor provides enhanced air-to-surface and 
air-to-air detection, stand-off classification capability 
and a superior ASW capability with sub-clutter target 
detection. 


Specifications 

Configuration: 5 LRUs 

Weight: 125 kg 

Frequency: I-band 

Type: coherent multi-mode 

Coverage: 360° 

Features: CFAR, enhanced TWS, ISAR classification, 
ASW and air-to-air modes 


Status 
Under development. It is conceived as a modular 
upgrade to the Blue Kestrel 5000. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Blue Parrot Radar 

Blue Parrot is the radar used in the Royal Air Force Brit- 
ish Aerospace Buccaneer. Project definition began in 
May 1983 on an update programme for this aircraft’s 
avionics equipment, largely involving the radar. In Feb- 
ruary 1985 British Aerospace was appointed prime con- 
tractor for the Buccaneer S2B Update involving 32 
aircraft. Blue Parrot was originally designed for opti- 
mum performance over water, but was later tuned for 
the new overland mission. Now it has been re-optimised 
for overwater missions, to operate in conjunction with 
British Aerospace Sea Eagle anti-ship missiles. 


Status 
No longer in production. In service in Royal Air Force 
Buccaneer aircraft. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Blue Vixen radar 

Blue Vixen is a lightweight multi-mode coherent pulse 
Doppler radar for the Sea Harrier FRS 2 operating in the 
l-band. It is a true multi-mode radar, maintaining full 
power in all modes, with all-weather operation in look- 
down and look-up modes and in over sea and over land 
detection of targets. It incorporates high resolution 
ranging in air-to-air as well as its land and sea search 
modes. 

Blue Vixen operates in low, medium and high PRF 
modes. Selection of the appropriate PRF for optimum 
detection is automatic and depends on background 
clutter and target density. Low PRF is used primarily for 
the look-up mode, while medium PREF is used in the 
look-down mode to provide accurate range and velocity 
with all-aspect detection. High PRF provides for the 
look-down detection of approaching targets in a high 
clutter environment. 

Automatic track-while-scan and single target track 
are available in air-to-air modes with electronic counter- 
countermeasures and air combat modes. It is claimed 
to be the first Al radar in the world to be designed from 
the outset with full AMRAAM compatibility. It is also 
compatible with Sea Eagle and Sidewinder missiles. 
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GEC-Marconi Blue Vixen B model components 


The space restriction in the Sea Harrier FRS 2 has 
meant that Blue Vixen has been designed with a flexible 
LRU configuration. The antenna, receiver and transmit- 
ter are in the nose section, the radar power unit slightly 
aft of the forward access door and the processor in the 
rear avionics bay. Weight of the complete system is 
141.5 kg. 


Status 
In production for the Sea Harrier FRS 2. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Seaspray Mk 1 maritime 


surveillance radar 
Seaspray Mk 1 is a high performance I-band airborne 
maritime surveillance and targeting radar. It was devel- 


oped in the early 1970s as part of the solution to a UK 
MoD Naval Staff requirement, in response to the 1967 
sinking of the Israeli destroyer Eilat by two Styx missile- 
armed fast patrol boats. The requirement demanded a 
light, agile shipborne helicopter which would be able to 
detect and neutralise long-range surface-to-surface 
missile-armed fast patrol boats whilst keeping them out- 
side the engagement range of the helicopter’s mother 
ship. The solution was the Westland Lynx helicopter 
armed with the British Aerospace Sea Skua missile. To 
minimise the weight of the missiles and enable four of 
them to be carried, semi-active radar homing was selec- 
ted for the guidance. The link was the helicopter’s 
prime sensor and target illuminator, the Seaspray Mk 1. 
This lightweight radar provides the high performance 
frequency agile detection of small targets in adverse 
conditions and the monopulse lock-follow target illumi- 
nation for the Sea Skua. 


The Seaspray Mk 1 in the nose of a Westland Lynx 
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Specifications 

Configuration: 5 LRUs 

Weight: 75 kg 

Frequency: I-band 

Peak power: 90 kW 

Transmitter: high speed, spin tuned magnetron 
Pulse width: 2 selectable 

PRF: 3 selectable 

Coverage: 180° 

Target illumination: monopulse lock-follow 


Status 

Over 300 Seaspray Mk 1 radars have been delivered in 
Westland Lynx helicopters to Argentina, Brazil, Den- 
mark, Germany, The Netherlands, Norway and the UK 
Royal Navy. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Seaspray 2000 maritime 


surveillance radar 

Seaspray 2000 is a high performance |-band airborne 
maritime surveillance radar which has been optimised 
for civil surveillance operations such as fishery protec- 
tion, customs patrols, anti-piracy, search and rescue 
and anti-drug patrols. A user-friendly full-colour com- 
bined control and display unit provides the man- 
machine interface. Control of the highly automated 
radar is by simple on-screen menus. Superior contact 
detection in adverse conditions is provided by the high 
peak power, frequency agile transceiver, constant false 
alarm rate processing, operator scan-to-scan_inte- 
gration and a host of optional features. Options include 
an operator-selectable SLAR for ground mapping and 
pollution control, operator-selectable circular polaris- 
ation for enhanced performance in precipitation and 
multiple track-while-scan. The display presentation is 
enhanced by a comprehensive set of synthetic overlay 
facilities, including digital coastlining, customer 
defined fixed waypoints and operator-defined variable 
waypoints. 


Specifications 

Configuration: 4 LRUs 

Weight: 80 kg 

Frequency: |-band 

Peak power: 90 kW 

Transceiver: frequency agile magnetron 
Pulse width: 2 selectable 

PRF: 4 selectable 
Coverage: 360° 
Features: CFAR, 
integration 
Options: operator-selectable SLAR, circular polaris- 
ation, multiple TWS, coastlining 


operator-selectable scan-to-scan 


Status 

Seaspray 2000 is in service in Reims/Cessna 406 Cara- 
van Il Vigilante aircraft operated by the Scottish Office 
Agriculture and Fisheries Department. Also ordered in 
October 1992 to equip a Dornier 228 MPA for the UK 
Customs and Excise. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Fitting a GEC-Marconi Avionics surveillance radar 
to a maritime patrol aircraft. The antenna is com- 
mon to the Seaspray 2000, 3000 and 4000 


Seaspray 3000 maritime 


surveillance radar 
Seaspray 3000 (previously known as Seaspray Mk 3) is 
the latest variant of the Seaspray Mk 1. It introduces sig- 


The operator’s console for the Seaspray 2000 


nificant advances over its predecessor, most notably 
through the provision of a new digital processor and full 
360° scan. Primary roles are anti-surface vessel and 
anti-submarine warfare, over the horizon targeting and 
surface surveillance. 


Westland Super Lynx helicopters of the Republic of Korea Navy are equipped with the Seaspray 3000 


Seaspray 3000, like Seaspray Mk 1, is designed pri- 
marily for operation in light agile shipborne naval heli- 
copters to provide detection and tracking of small 
targets in adverse conditions for the Sea Skua missile. 
For this purpose it retains the monopulse lock-follow 


target illumination. Consisting of six LRUs, Seaspray 
3000 is configured to operate on a MIL-STD-1553B 
databus, with multiple additional standard interfaces 
being provided. The resultant lightweight, compact and 
flexible system is applicable both to the retrofit market 
and to new aircraft. Operating in the I-band, Seaspray 
3000 uses a high transmitted power and very high fre- 
quency agility to provide excellent detection perform- 
ance in sea and weather clutter and in ECM conditions. 
The new digital processor provides advanced features, 
including CFAR and multiple TWS facilities, to optimise 
target detection and reduce operator workload. 

The operator is provided with a comprehensive tacti- 
cal situation display of scan-converted television format 
in monochrome or colour. In addition, the output of 
other sensors such as FLIR, ESM or data link may be 
displayed. The control unit employs a menu structure 
with soft key options. 


Specifications 

Configuration: 6 LRUs 

Weight: 90 kg 

Frequency: |-band 

Peak power: 90 kW 

Transmitter: high speed, spin tuned magnetron 
Pulse width: 2 selectable 


PRF: 4 selectable 

Coverage: 360° 

Target illumination: monopulse lock-follow 

Features: CFAR, operator selectable scan-to-scan 
integration 

Options: operator-selectable circular 
range of antenna sizes 


polarisation, 


Status 

In production. Seaspray 3000 and Sea Skua have been 
supplied to the German Navy for Sea King helicopters, 
the Turkish Navy for Agusta Bell 212s and the South 
Korean Navy for Lynx helicopters. Seaspray 3000 has 
also seen service with the UK Government in a Fokker 
F27 aircraft on long-range fishery protection. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Seaspray 4000 maritime 


surveillance radar 

Seaspray 4000 is an I-band pulse compression air- 
borne maritime surveillance radar. Capable of operat- 
ing as a stand-alone radar or as the heart of a fully 
integrated avionics suite, it results from combining the 
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man-machine interface and processing of Seaspray 
3000 (see item above) with the TWT-based sensor of 
Blue Kestrel 5000 (see earlier item). Comprising six 
LRUs, Seaspray 4000 provides the optimum perform- 
ance for medium-size maritime patrol aircraft and naval 
helicopters. 


Specifications 

Configuration: 6 LRUs 

Weight: 80 kg 

Frequency: I-band 

Transmitter: low peak power, high mean power TWT 
Pulse width: selectable 

PRF: selectable 

Coverage: 360° 

Features: pulse compression, CFAR, TWS, operator- 
selectable scan-to-scan integration 
Options: operator-selectable circular 
range of antenna sizes 


polarization, 
Status 
Development complete. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


PA5000 Series radar altimeter 

The PAS000 is a software-controlled altimeter operat- 
ing in the J-band using advanced microwave and signal 
processing surface mount VLSI integration techniques. 

The transmit and receive antennas are both included 
within the unit outline and thus the PA5000 is fuselage- 
mounted, requiring only a single fuselage cut-out. RF 
feeders are not required. Operating in the J-band, the 
PA5000 Series radar altimeter provides a covert system 
and gives precision accuracy and resolution for all high 
performance fixed-wing, helicopter, UMA and RPV 
applications. In helicopter applications, excellent hover 
and nap-of-the-earth performances are available. 

The PA5000 Series radar altimeter offers height 
ranges up to 5000 ft with 2 per cent accuracy, is 
designed to be compatible with most types of aircraft 
digital and analogue interfaces and is qualified to MIL- 
STD-461C and MIL-STD-810D. 


Specifications 

Dimensions: 218 x 76 X 138.6 mm 

Weight: 3.2 kg 

Power Supply: 19-32 V DC, 25 W max at 28 V 
Altitude: 0-5000 ft options 

Accuracy: +2% height +2 ft 

Reliability: 5000 h MTBF 


Status 
In production for the Westland/Agusta EH 101, 
Agusta/Sikorsky HH-3F and the NH500 helicopters. 


Contractor 
GEC-Plessey Avionics. 


PTR446A transponder 

The PTR446A lightweight transponder identifies air- 
craft in response to secondary radar interrogation and 
covers civil and military modes. Emphasis in design 
was placed on reliability combined with small size and 
low weight and these qualities have been achieved by 
the use of specially designed micro-electronic circuits. 
A digital shift register replaces conventional delay lines 
in the decoder/encoder circuits, so providing time 
delays independent of temperature. Integrated circuits 
are used for the logic and video processing circuits and 
the logarithmic response intermediate frequency ampli- 
fier. Decoder, encoder and associated switches in the 
control unit reduce the number of interconnecting 
wires to five and substantially cut down the installation 
weight. The transmitter/receiver houses the pulse 
selection and power-supply modules. Three-pulse side- 
lobe suppression is incorporated. 

Two control units are available for use with the trans- 
mitter/receiver. The smaller of the two is the PV447, of 
which there are six versions with the following 
capabilities: 

PV447 - Mode 1 or 3A/B and Mode C or off 

PV447A - Mode 1 or 2 and Mode C or off 

PV447B - Mode 2 or 3A/B and Mode C or off 

PV447C - Mode 1 or 3A and Mode 2 or off 


The GEC-Plessey PA5000 radar altimeter 


The GEC-Plessey PV1447 control unit 


PV447D - Mode A or B and Mode C or off 

PV447E - Mode A/B or off and Mode C or off. 

An alternative to the PV447 is the PV1447 control 
unit, which meets the requirements of NATO STANAG 
4193 for IFF Mk XA and provides Modes 1, 2, 3/A and 
C. Automatic code changing is provided on Modes 1 
and 3A with storage capacity for 48 codes in each 
mode. Manual code entry for these modes is via a front- 
panel keypad. Mode 2 codes are entered through 
screwdriver adjusted switches reached through the top 
cover of the unit. 

The transponder can be used with either control unit 
without modification to the transmitter/receiver. Com- 
prehensive self-test is incorporated in all units. 


Specifications 

Dimensions: (transponder) 57 x 127 x 254 mm 
(PV447 control unit) 146 x 57 x 102 mm 
(PV1447 control unit) 146 x 95 x 165.1 mm 
Weight: (transponder) 1.7 kg 

(PV447) 0.48 kg 

(PV1447) 1.6 kg 

Power output: 24.7 dBW 

Pulse rate: 1200 replies/s, each containing up to 14 
reply pulses 

Triggering sensitivity: -72 to -80 dBm 


Status 
In production. 


Contractor 
GEC-Plessey Avionics. 


PVS1712 radar altimeter 

The PVS1712 J-band pulse radar altimeter is designed 
for applications ranging from helicopters to high per- 
formance fixed-wing aircraft. The use of a high oper- 
ating frequency has enabled the design of a single unit 
system, containing transmit, receive and electronic 
functions. The unit uses a pulse leading edge tracking 
technique to measure precisely the time interval for 
radar pulse travel. It is an all solid-state design and 
requires no warm-up. Very short four-nanosecond 
pulses are used. The system includes automatic error 
correcting circuitry which fully compensates for errors 
due to internal delays and their time/temperature drift. 
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The transmitter is a 5 W Gunn diode oscillator and a 
pseudo-homodyne receiver is used with a low noise 
video preamplifier and main amplifier, the gain of the 
latter being geared to expected signal level at the range 
tracking point. 


Specifications 

Typical installation 

Dimensions: 218 x 116 x 76 mm 
Weight: 2 kg 

Altitude range: 0-1000 ft 

Accuracy: +2% height + 2 ft at 500 ft 
+5% height + 2 ft above 500 ft 


Status 
In service. 


Contractor 
GEC-Plessey Avionics. 


The GEC-Plessey PVS 1712 indicator installed ina 
British Army Air Corps Gazelle 


Al 24 Foxhunter interception 


radar 

The Al 24 pulse Doppler coherent airborne interception 
radar has been developed for the Panavia Tornado 
ADV, and is claimed to be the first pulse Doppler air- 
combat radar of UK design to enter service. GEC-Mar- 
coni is a major subcontractor to Marconi Defence Sys- 
tems in the programme and provides the scanner 
mechanism and transmitter. The total cost of the entire 
programme, including production of radars for the 165 
Tornado F2/F3 ordered by the RAF, is put at over £600 
million. 

The primary role of the Al 24 Foxhunter system is 
detection and tracking of airborne targets, but it also 
provides target illumination for the UK-designed Sky- 
flash medium-range air-to-air missile. Significant size 
and weight reductions have resulted from the adoption 
of microprocessors and hybrid and_ thick film 
electronics. 

The system employs a traveiling-wave tube for high 
efficiency at large power outputs and with low noise. 
The antenna has a hydraulic scanning mechanism. The 
sensor is analogue, but all-digital processing is 
employed. The entire system (12 LRUs) is contained 
within the nose cone, and the standard of built-in test 
and accessibility is such that the mean time to replace a 
unit is less than 15 minutes. 

Designed to operate in and around Europe and the 
Atlantic approaches, potentially the world’s most dense 
electronic countermeasures environment, the system 
relies heavily on sophisticated counter-countermea- 
sures and is designed for two-man operation. The navi- 
gator has two multifunction television tabular displays 
on which he can portray navigation, search, tactical and 
approach course information. The pilot has a head- 
down display that can repeat any of the information 
available to the navigator and a head-up display for 
approach and attack guidance. 


— 


The Marconi Defence Systems Foxhunter radar installed in the nose of a Royal Air Force 
Tornado F8 aircraft 


During the search phase the I-band (3 cm) radar, op- 
erating in pulse Doppler mode and with high pulse rep- 
etition frequency for maximum range and performance 
against low-flying aircraft, picks up targets at a range of 
about 100 nm (185 km). The navigator can then build 


up a picture of the tactical situation by designating 
those that constitute potential threats and instructing 
the radar to continue automatic surveillance of the oth- 
ers. This ability to track targets while scanning for oth- 
ers is made possible by the radar’s Frequency 


Modulated Interrupted Continuous Wave (FMICW) 
mode of operation. All selected targets are automati- 
cally tracked and information on their positions, 
heights, speeds and flight paths is continuously 
updated for display to the crew. Interrogation for target 
identification is provided by a Mk X IFF system. Several 
targets can be designated for simultaneous attack, the 
radar computing the firing windows for each one. The 
radar is also required to operate at short range, 
enabling the pilot to visually identify potential targets, 
especially in peacetime. 

In fast-moving situations, such as close combat, the 
pilot can direct the scanner as he wishes. When targets 
appear in the designated area lock-on follows immedi- 
ately and is maintained during periods of high angular 
rates of motion, to enable the use of medium- or short- 
range missiles or guns. 

The Foxhunter system is designed to provide the Tor- 
nado with an autonomous combat capability, since it 
was reasoned that battle damage could cancel assist- 
ance from ground or airborne early warning radar. A 
major upgrade programme is now in hand to enhance 
processing power and automation to reduce crew 
workload. A further upgrade is planned to integrate the 
radar with the NATO Identification System, the Joint 
Tactical Information Distribution System and the 
Advanced Medium Range Air-to-Air Missile. 


Status 
In production and in service with the Royal Air Force 
and export versions of the Tornado air defence variant. 
In March 1988 Marconi announced that it had reached 
an agreement with the UK MoD on the major enhance- 
ment to the Foxhunter programme. Starting in 1992 a 
new processor, based on a militarised version of the 
Motorola 68020 being built by Marconi Defence Sys- 
tems, will be fitted along with other modifications, to 
give the Stage 2 radars full capability against the latest 
threats. 

By mid-1988 over 100 units had been delivered and 
the production rate was one per week. 


Contractor 
Marconi Defence Systems Ltd. 


LOCUS cable avoidance system 
The Laser Obstacle and Cable Unmasking System 
(LOCUS) has been designed to reduce the risks of op- 
erating at low levels by providing the pilot with a warn- 
ing about impending obstacles. LOCUS contains a 
coherent carbon dioxide laser radar and processing to 
give the pilot a realistic display of obstacles. 


Status 

The LOCUS system was flight-tested on board a US 
Navy A-6E aircraft at the US Naval Air Test Center, 
Patuxent River as part of an evaluation of an integrated 
system designed to enable aircraft to operate in all 
weather conditions. The system was flown against vari- 
ous obstacles including pylons, towers, buildings and 
ships. The laser returns, aircraft flight data and HUD 
video were recorded for ground analysis of the results. 


Contractor 
Marconi Defence Systems Ltd. 
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A display model of the Marconi Defence Systems Skyranger radar 


Rainbow collision warning system 
Rainbow monitors the Secondary Surveillance Radar 
(SSR) transponded emissions from aircraft in its vicinity 
to calculate range, direction and the risk of collision. 
Comprehensive information about aircraft is shown on 
acockpit display. This is either a special purpose unit or 
a modified instantaneous vertical speed indicator or 
weather radar display for civil aircraft. The information 
can also be shown on the head-up display for military 
aircraft. The aircrew are given an audible warning when 
aircraft present a risk of collision. 

In its active mode Rainbow operates very similarly to 
TCAS II systems. It transmits an active SSR interrog- 
ation and monitors the transponder returns. Addition- 
ally it has a passive mode enabling it to gather the full 
data on other aircraft by monitoring both the ground- 
based SSR and the transponded emissions of other air- 
craft. This passive mode gives Rainbow a non-inter- 
ference mode of operation. The active mode can be 
selected when away from ground-based SSR, such as 
during ocean transits, or alternatively for military aircraft 
when carrying out low level flying. 

Rainbow gives warning of a potential collision but 
purposely does not give orders to the aircrew on 
whether to climb, descend or turn. The pilot is pre- 
sented with all the relevant information and is left to 
make up his own mind on the best avoidance action to 
take. 

Rainbow consists of a single quadrapole antenna, a 
standard % ATR avionics box and a small cockpit con- 
trol panel. It does not need Mode S and is smaller and 
less expensive than TCAS II systems. It also meets or 
exceeds all the performance specifications of TCAS Il. 


Contractor 
Marconi Defence Systems Ltd. 


Skyranger radar 
The X-band Skyranger frequency-agile lightweight air- 
combat radar is in full production for the world market. 


The radar has been designed as part of an integrated 
avionics suite, the other subsystems being an air data 
computer, radar altimeter, head-up display, weapon- 
aiming computer and secure communications system. 
The radar is designed for air-to-air ranging and has no 
air-to-ground modes; it will be used in conjunction with 
infra-red homing air-to-air missiles and guns. The sys- 
tem measures range and closing speed for presen- 
tation on the head-up display and is generally suitable 
for aircraft such as the single seat version of the British 
Aerospace Hawk and other light fighters. 

The radar comprises three LRUs: a transmitter/ 
receiver, combined signal processor/power supply, 
and a fixed, forward view antenna. The system is modu- 
lar at printed circuit board level, so individual boxes can 
be constructed to fit the available space. The total 
weight is 40 kg. 

Typical ranges are 2.6 nm (5 km) in a gun mode and 
8 nm (15 km) in missile mode. The system has a design 
mean time between failures of more than 200 hours. 


Specifications 

Weight: (antenna) 4 kg 

(transmitter/receiver) 25 kg 

(signal processor/power supply) 8 kg 

(total installed weight) 40 kg 

Power supply: 115 V AC, 40 Hz, single phase, <400 VA 
27 V DC, <50 W 

Frequency: |-band 

Range: 15 km for missiles, 5 km for gun operation 
Range resolution: 150 m 


Status 
In production for export. Sales by the end of 1989 were 


in excess of 300 systems. 


Contractor 
Marconi Defence Systems Ltd. 


ARI 5983 IFF transponder 

The ARI 5983 transponder is used in Royal Navy heli- 
copters operating beyond visual range of their parent or 
co-operating ships to provide a means of enabling 
interrogation by primary radars aboard the ships. This 
provides navigational assistance, enhances the ship’s 
radar range performance and gives an identification 
facility in the course of patrol, ASW and sonar oper- 
ations involving ships and helicopters. 

The equipment operates at frequencies in the I-band 
and consists of two units: transponder and control unit. 
These operate in conjunction with two antennas 
mounted on the exterior of the helicopter. 

The transponder receives interrogating signals, via 
the antenna, from pulse radars at any frequency in two 
bands 100 MHz wide. On the receipt of interrogation 
the transponder will transmit a reply at a closely con- 
trolled fixed frequency in the same region. This will be 
either a single RF pulse, which provides enhancement 


The Microwave Associates ARI 5983 IFF 
transponder 


of the radar return, or a coded group of up to six pulses 
which provide identification. Sixteen different reply 
codes are available. These facilities may be selected by 
the operator at the transponder control unit. 
Reception and transmission can take place via either 
of two antennas, the required antenna being selected 
by means of an RF switch in the transponder which in 


turn is controlled from the control unit. Another switch 
causes a reduction of the transmitted power of approxi- 
mately 11 dB. The equipment is arranged so that it will 
be suppressed during the operation of other 3cm 
equipment in the aircraft. Similarly, asuppression pulse 
is fed to other 3 cm equipments when the transponder 
is replying. 

Each transponder can transmit a choice of differently 
coded replies, selected by simply setting a switch on 
the operator’s control unit. A self-test facility generates 
an interrogate signal which is fed into the system input 
and if the transponder is functioning correctly a green 
acceptance lamp is illuminated. 

The same basic transponder design can have several 
forms. For example, the system can be designed so 
that it requires double or multiple pulse interrogation to 
provide a reply where there are many interrogating 
radars (such as in a harbour or other busy area). Where 
there are few radar-equipped vessels, a single pulse is 
usually sufficient. 
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Specifications 

Weight: 2.5 kg 

Transponder: |-band 

Receiver frequency: 2 bands, centre IF. +85 MHz 
Bandwidth: +50 MHz 

Sensitivity: -93 dBW sufficient to trigger reply 
Transmitter frequency: as +7 MHz 

Output power: 135 W min to 300 W max peak 
Pulse duration: 0.4 us +0.1 us 


Reply code: 6-pulse code, 16 settings, single pulse 
reply capability 

Pulse spacing: 2.9 Lis nominal 

Duty cycle: 0.005 max 


Status 
In production for the Royal Navy for the Lynx and the 
Sea Harrier. Ten sets have been supplied to the Royal 


Marine helicopter squadron, the system has also been 
fitted in Royal Air Force Harriers. 


Contractor 
Microwave Associates Ltd. 


ASR 360 maritime patrol radar 
The ASR 360, Racal Avionics’ first venture into airborne 
maritime surveillance, is a low-cost X-band system with 
360° coverage suitable for general aviation aircraft and 
helicopters. Its principal applications are the policing of 
long and sparsely inhabited shorelines, fisheries and 
ice patrol, and search and rescue. The system contains 
the facilities of more expensive equipment, including 
true motion display and clearscan video processing, 
providing the high resolution required to detect small 
targets and isolate the signals from rain or sea clutter. 
The ASR 360 is derived from the solid-state marine 
radars produced by the former Decca Navigator Com- 
pany and comprises a 12 in (305 mm) true motion dis- 
play, 25 kW transceiver/processor and antenna and 
drive unit. The display has eight range scales covering 
0.5 to 95 nm (1 to 175 km) with variable range markers. 
lt was designed originally to meet a Royal Norwegian 
Navy requirement in 1979 for maritime surveillance and 
submarine detection equipment on its single and twin 
engined Cessna aircraft. In conjunction with the Norwe- 
gian Navy, Racal-Decca Norge A/S produced a proto- 
type system that was test flown for a year on a Cessna 
206 Skywagon. The Royal Norwegian Navy sub- 
sequently ordered equipment for the Cessna 337 Sky- 
master, which became the first application of the new 
radar. 


Status 
No longer in production. In January 1984 the system 


was ordered by the Sultan of Oman’s Air Force for its 15 
Shorts Skyvan aircraft used in policing that country’s 
territorial waters. 


Racal Avionics ASR 360 surveillance radar installation 
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Contractor 
Racal Avionics Ltd. 


AN/APN-194 radar altimeter 

The AN/APN-194 is a low-profile, lightweight, all solid- 
state radar altimeter which provides analogue and digi- 
tal outputs to interface with an automatic flight control 
system. The unit conforms with the high environmental 
specifications of most military aircraft. 


Specifications 

Dimensions: 79.4 x 97.3 x 188.2 mm 

Weight: 2 kg 

Power supply: 115 V AC, 400 Hz 28 V DC 

Operating frequency: 4.3 GHz 

Pulse repetition frequency: 20 kHz 

Radiated power: 5 W peak 

Altitude range: 0-5000 ft standard 

Output signals: digital and analogue 

Accuracy: +3 ft or 4% 

Manoeuvrability: (typical) pitch and roll +45° within 
stated accuracy 

Temperature range: (operating) —55 to +95°C (non- 
operating) -65 to +125°C 


Status 
In production. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Antennas for radar altimeters 

KAX and 0103 HAA Series high performance, light- 
weight microstrip radiator construction antennas are 
available in flat or curved profile. 


Specifications 

KAX Series 

Dimensions: 88.9 x 88.9 mm 

Weight: 0.057 kg 

Performance: 3 dB beamwidth over 30° in both E and 
H planes 

VSWR: max 1.8:1 over frequency range 4.275 to 
4.325 GHz 

Impedance: 50 ohms 

Polarisation: linear 

Radius of plate: flat, 4 and 6 in versions available 


The Smiths Industries AN/APN-194 
transmitter/receiver 


The Smiths Industries 0103 HAA radar 
altimeter antenna 


0103 HAA Series 

Dimensions: 146 x 76 x 28 mm 

Weight: 0.32 kg nominal 

Performance: 3 dB beamwidth over 40° full angle in 
both E and H planes 

VSWR: max 1.8:1 over frequency range 4.275 to 
4.325 GHz 

Gain: 10.5 dB min 

Impedance: 50 ohms 

Polarisation: linear 

Temperature range: —65 to +120°C 


Status 
In service. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


A Smiths Industries radar altimeter indicator 


HRA Series radar altimeter 

The HRA Series unit meets requirements for a highly 
accurate measurement and flight-deck indicator on civil 
and military aircraft. The outputs are suitable for use 
with flight control systems including during automatic 
landing. Other applications include terrain-following 
and avoidance, reconnaissance and anti-submarine 
warfare. 


Specifications 

Dimensions: 203 x 150 x 96 mm 

Weight: 2.9 kg 

Power supply: 115 V AC, 400 Hz 

28 V DC 

Operating frequency: 4.3 GHz 

Pulse repetition frequency: 10 kHz 

Radiated power: 100 W peak (nominal) 

Altitude range: 0-5000 ft, 2500 ft, 1000 ft 

Output signals: analogue 

Accuracy: +3 ft or 3% 

Manoeuvrability: (typical) pitch and roll +35° within 
stated accuracy 

Temperature range: (operating) -40 to +71°C (non- 
derangement) —54 to +95°C 


The Smiths Industries 0101 HRA-1 radar altimeter 
transmitter/receiver 


Status 
In service. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


KTX Series radar altimeter 

The KTX Series is a lightweight pulse radar altimeter 
developed for applications requiring low volume instal- 
lation and is particularly suitable for executive aircraft, 
low-cost military aircraft and missiles. It incorporates a 
high proportion of integrated and solid-state circuitry, 
as well as the operational features of other Smiths 
Industries radar altimeters. 


Specifications 

Dimensions: 152 x 102 x 86 mm 

Weight: 1.36 kg 

Power supply: 28 V DC 

Operating frequency: 4.3 GHz 

Pulse repetition frequency: 8 kHz +2 kHz 

Radiated power: 50 W peak 

Altitude range: 0-5000 ft, 2500 ft, 1000 ft 

Output signals: analogue 

Accuracy: +3 ft or 3% 

Manoeuvrability: (typical) pitch and roll +30° within 
stated accuracy 

Temperature: (operating) -55 to +70°C (non-operat- 
ing) -55 to +90°C 


Status 
In service. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


RA3000 Series radar altimeters 
Smiths Industries is developing a new generation of 
G-band pulse radar altimeters. 

The design uses a modular concept offering a range 
extending from a low-cost radar altimeter suitable for 
towed targets, UMAs and RPVs up to a high perform- 
ance version with high stealth, anti-jam and high integ- 


The Smiths Industries 0101 KTX-1 radar altimeter 
transmitter/receiver 


rity characteristics for the most advanced fixed-wing 
aircraft. 

The basic radar altimeter system in the new RA3000 
Series consists of a transmitter/receiver module incor- 
porating the latest solid-state and GAAs/FET technol- 
ogies combined with two collocated microwave 
antennas. The low-cost compact version utilises the 
same basic module but offers low power consumption, 
simple installation and a ‘discard’ maintenance 
philosophy. 

The development programme provided an evalu- 
ation system for flight trials in 1989, with the first pro- 
duction units available in 1990. 


RA3001 radar altimeter 

The RA3001 is a high performance unit suitable for 
advanced military aircraft, which incorporates high 
stealth for covert operations. It has a considerable 
degree of immunity to jamming and features power 
management techniques. It complies with MIL- 
STD-1553B and uses co-sited antennas and transceiver 
for ease of installation. 


Specifications 

Dimensions: 203 x 102 x 57 mm excluding connector 
Weight: 1.4 kg 

Power supply: 18-32 V DC, 15 W max 

Frequency: 4.2-4.4 GHz 

Height range: 0-6000 ft (8000 ft optional) 

Height accuracy: +2% or 2 ft, whichever is the greater 
Attitude: (0-6000 ft) 90° pitch and roll (110° roll 
optional) 

Track rate: +2000 ft/s min 

Temperature: —55 to +85°C operating 


Status 
In development. 


RA3002 radar altimeter 
Suitable for military helicopters the RA3002 also incor- 
porates stealth characteristics. It is similar to the others 
in the series incorporating automatic self-test and 
extensive BITE facilities. 


UK / RADAR 57 


a] ” 
gs 
a 
% 
Cad 
4 
# 
le 
— — 
ns 
a ‘i 


The Smiths Industries RA 3001 high performance 
radar altimeter 


Specifications 

Dimensions: 203 x 102 x 57 mm excluding connector 
Weight: 1.1 kg 

Power supply: 18-32 V DC, 15 W max 

Frequency: 4.2-4.4 GHz 

Height range: 0-2500 ft (5000 ft optional) 

Height accuracy: +2% height or 2 ft whichever is 
greater 

Attitude: (0-2500 ft) 45° pitch & roll (60° roll optional) 
Track rate: +2000 ft/s min 

Temperature: —55 to +85°C operating 


Status 
In development. 


RA3003 radar altimeter 

The RA3003 is a compact, low-cost radar altimeter, suit- 
able for towed targets, UMAs and RPVs. Using the ‘dis- 
card’ maintenance philosophy the device has a low 
power consumption and provides an analogue height 
readout. 


Specifications 

Dimensions: 203 x 102 x 38 mm excluding connector 
Weight: 0.9 kg max 

Power supply: 18-32 V DC, 10 W max 

Frequency: 4.2-4.3 GHz 

Height range: 0-1250 ft (2500 ft optional) 

Height accuracy: +3% height or 3 ft, whichever is 
greater 

Attitude: (0-2,500 ft) 30° pitch & roll (45° roll optional) 

Track rate: +1000 ft/s min (2000 ft/s optional) 

Power: 18-32 V DC, 10 W max 

Temperature: —35 to +71°C operating (—55 to + 85°C 
optional) 


Status 
In development. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Airborne Stand-Off Radar 


This UK Ministry of Defence sponsored project is 
intended to provide detailed over-the-border surveil- 
lance of the land battle and major hostile ground forces. 
Denial of surprise and defensive force multiplication 
are the primary objectives of the Airborne STand-Off 
Radar (ASTOR). 

In the mid-1980s, the UK MoD evaluated several 
competing proposals to produce two very different 
technology solutions to the basic requirement. During 
1987 THORN EMI won both these competitions and 
was awarded contracts worth over £5 million to develop 
two demonstrators; one involving a Pilatus Britten-Nor- 
man Islander, the other a Canberra aircraft. 

One demonstrator is based on the privately funded 
THORN EMI Skymaster radar which is installed in a Pila- 
tus Britten-Norman Defender. The Skymaster multi- 
mode surveillance radar is flying in the AEW version of 
the B-N Defender. This |-band radar, which has built-in 
ECCM capabilities, is software-driven and uses 
advanced signal processing techniques and a stabil- 
ised narrowbeam antenna providing a full 360° or des- 
ignated sector-scan. The other demonstrator, operated 
by DRA Farnborough, uses a dual mode synthetic aper- 
ture and moving target indicator radar mounted in a 
trials Canberra aircraft to provide long-range reconnais- 
sance capability. 


The Britten-Norman Defender with the THORN EMI ASTOR radar sensor in the nose radome 
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The THORN EMI Electronics synthetic aperture radar is installed in a Canberra aircraft as the high level 
ASTOR demonstrator 


High resolution static imagery and the capability to 
detect moving targets allow 24 hour observation and 
targeting intelligence of enemy first and second eche- 
lon forces. A secure data link to mobile ground stations 
and computer-assisted facilities for the interpretation of 
moving target and synthetic aperture data are also 
incorporated. Extensive theoretical studies and flight 
trials in conjunction with the DRA Malvern have demon- 
strated the value of the proposed technique of scan- 
ning 24hour realtime targeting intelligence. The 
system enables over-the-horizon targeting, with accu- 
rate range measurement and is managed by an oper- 
ator sitting at a control/display console. Under the 
international Airborne Radar Demonstrator System 
(ARDS) programme interoperability with the US Joint 
STARS will be demonstrated. 


Status 

THORN EMI was selected to proceed with both radar 
demonstrators. Evaluation flight trials have been in pro- 
gress since 1989. 


Contractor 
THORN EMI Electronics Ltd. 


ARI 5954/5955 radar 

The ARI 5954/5955 radar is designed for ASV, ASW 
and search and rescue roles, specifically for helicop- 
ters. AR! 5955 is the radar sensor and processing sys- 
tem and ARI 5954 the I-band IFF transponder providing 
identification of friendly aircraft and surface craft. 

The system operates in the I-band and has an 
antenna that can be gyrostabilised to compensate for 
aircraft motion. Antenna tilt is adjustable from the radar 
operator’s position both above and below a horizontal 
datum. 

In 1992 a contract was awarded to upgrade the ARI 
5955 Royal Air Force Sea King search and rescue 
radars. This was achieved by incorporating the Super 
Searcher radar signal processing unit and displays, giv- 
ing all the benefits of modern digital processing to a 
system which the Royal Air Force still regard as one of 
the best search and rescue radars. 


Status 

No longer in production, but still in service in a number 
of countries. The upgraded system using the ARI 5955 
front end and the Super Searcher processor is available 
as a low-cost high performance option. 


Contractor 
THORN EMI Electronics Ltd. 


ARI 5980 Searchwater radar 


Searchwater is the commercial name for the ARI 5980 
radar which is standard equipment on Royal Air Force 
Nimrod MR. Mk 2 maritime reconnaissance aircraft; it 
was designed to replace the ASV Mark 21 radar. The 
system formed part of a major mid-life refit and 31 Nim- 
rod MR. Mk 1s have been converted to MR. Mk 2s by 
the addition of Searchwater and other improvements. 
Searchwater is designed for all-weather, day or night 
operation outside the defensive range of potential tar- 
gets. Systems of this kind pose severe design chal- 
lenges: high sea states tend to obscure targets and 


falsify radar returns; high target densities and the com- 
plexity of the radar system itself, compounded by the 
presence of electronic countermeasures, lead to oper- 
ator fatigue and error; and an apparently cost-effective 
design may prove to be too inflexible to meet a con- 
stantly evolving threat or new requirements. 

The system comprises a frequency-agile radar which 
uses pulse compression techniques and a pitch and 
roll stabilised scanning antenna with controllable tilt 
and automatic sector scan. IFF equipment is included 
to interrogate surface vessels and helicopters. 

The signal processor enhances the detection of sur- 
face targets (including submarine periscopes) in high 
sea states. An integrating digital scan converter permits 
plan-corrected presentation and classification of target 
and transponder returns. The single radar observer in 
the aircraft is presented with bright, flicker-free tele- 
vision-type PPI, B and A scope displays in a variety of 
interactive operating modes. Weather radar and navi- 
gation facilities are provided within the system. 

A real-time dedicated digital computer relieves the 
radar operator of many routine tasks, while continu- 
ously and automatically tracking, storing, and analysing 
data to provide position information and automatic 
classification for a number of ship targets at the same 
time. Built-in test facilities provide for automatic detec- 
tion and diagnosis of faults. 

The facilities offered by Searchwater reduce the vul- 
nerability of the host aircraft by permitting operation ina 
stand-off mode, avoiding the need to fly over the target 
for visual identification. Over-the-horizon targeting is 
also provided for such missiles as Sea Eagle and 
Harpoon. 


The THORN EMI Searchwater radar display in a Royal Air Force Nimrod MR. Mk 2 


The system is entirely modular, with the interfaces 
and mechanical construction designed for ease of fault 
location and replacement. Major units are functionally 
self-contained as far as possible with a minimum of 
interconnections. Extensive use is made of hybrid and 
integrated circuit techniques. The transmitter uses 
solid-state frequency generators and mixers, followed 
by two cascaded travelling-wave tubes. A fluorocarbon 
liquid cooling system is employed. The scanner, which 
both transmits and receives radar and IFF signals, uses 
a reflector of lightweight construction based on resin- 
bonded carbon fibre. 


Status 
In service in Royal Air Force Nimrod MR. Mk 2 MPA air- 
craft. Further improvements to Searchwater, including 
the use of a colour display, are being delivered to the 
Nimrod. 


Contractor 
THORN EMI Electronics Ltd. 


Searchwater 2 

Searchwater 2 is an advanced coherent multi-role air- 
borne surveillance radar for maritime patrol aircraft. It 
owes much of its capability to the original Searchwater 
which has been in operation for more than a decade in 
Royal Air Force Nimrod MR. Mk 2 aircraft. 

In its principal ASW/ASVW role, Searchwater 2 is ca- 
pable of detecting small targets, such as submarine 
periscopes or snorkels, in high sea states and at long 
ranges. A range profiling feature enables classification 
of surface vessels by type at long range. Performance 
in maritime reconnaissance is coupled to an early warn- 
ing capability, which can detect both high and low level 
aerial targets. 

Searchwater 2 incorporates advanced signal pro- 
cessing to provide a high probability of detecting small 
surface targets against sea clutter. 

Pulse compression and within-beam integration are 
employed to ensure a high probability of detection at 
long range. Detection in sea clutter is optimised using a 
running average detector, controlled by a CFAR sys- 
tem, with sea clutter normalised by automatic gain con- 
trol. Pulse-to-pulse frequency agility, processed using 
within-beam integration, enhances target returns and 
reduces the effects of sea clutter. Scan-to-scan inte- 
gration ensures a low level of false alarms. 

The range/amplitude profiling feature, retained from 
the original Searchwater radar, allows classification of 
surface vessels by type. As well as enabling potentially 
hostile targets to be identified well outside normal sur- 
face-to-air engagement ranges, the range profiling 
facility increases the area covered by a patrolling air- 
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craft by reducing the number of contacts which require 
to be closed for visual identification. 

In Searchwater 2, the inclusion of an air-to-air pulse 
Doppler mode extends the AEW capability to provide 
look-down detection of airborne targets. 


Contractor 
THORN EMI Electronics Ltd. 


Searchwater in the Sea King 

As a result of demands from the Royal Navy for more 
effective radar sensors for organic fleet defensive sur- 
veillance following operations in the Falklands, Search- 
water has now been modified for use aboard converted 
Westland Sea King anti-submarine helicopters, redesig- 
nated Sea King AEW Mk 2. The combination rep- 
resents a highly effective airborne early warning 
platform that may be operated from CVs, RFAs, or other 
standard naval surface vessels. 

Two Sea Kings were originally converted for trials 
and a total of 10 Searchwater systems have been 
acquired to permit 24 hour AEW coverage for the Royal 
Navy. Three Sea King AEW Mk 2s operate from each of 
the two active Royal Navy carriers and four helicopters 
are land-based for training and conversion work. 

The system has also been supplied to the Spanish 
Navy for ASW helicopters under a £13 million deal 
announced in September 1984. Deliveries began in Oc- 
tober 1986; the system entered service in mid-1987 and 
is operational on three Spanish Navy Sikorsky SH-3D 
helicopters. 


Status 

In production. Searchwater entered service aboard 
Royal Air Force Nimrod MR. Mk 2s in 1979. The system 
has been evaluated on Lockheed P-3B anti-submarine 
aircraft by the US Navy. The first deliveries of Sea King 


AEW Mk 2s, fitted with modified Searchwater radars, 
were in April 1985 and were initially assigned to No 849 
Naval Air Squadron. Systems have also been delivered 
to the Spanish Navy, beginning in October 1986. In all, 
contracts valued at more than £100 million have been 
placed for Searchwater radars. In 1989 the Royal Navy 
placed a further order for two systems for delivery in 
mid-1991. 


Contractor 
THORN EMI Electronics Ltd. 


Sea Searcher radar 

Sea Searcher is a lightweight high performance radar 
for ASW and ASV roles with over-the-horizon target 
tracking. Sea Searcher is suitable for both helicopters 
and fixed-wing aircraft; it was initially produced for Roy- 
al Navy Westland Sea King helicopters. The system 
employs digital processing techniques, permitting easy 
connection with other avionics equipment, and was 
specifically designed to interface with sonar equipment 
and Racal TANS navigational computers. 


Status 
No longer in production. In service in Royal Navy Sea 
King helicopters. 


Contractor 
THORN EMI Electronics Ltd. 


Skymaster airborne radar 

From its experience with the Searchwater long-range 
maritime radar THORN EMI has developed the Skymas- 
ter multi-mode, software-driven maritime reconnais- 
sance and airborne early warning radar. To achieve this 
in one system is a significant advantage for naval sur- 


The THORN EMI Searchwater antenna on a Royal Navy Westland Sea King AEW helicopter. The system 
rotates clockwise through 90° to give clearance for landing when the radome is deflated, which when in 
use is inflated by engine bleed air 


The THORN EMI Skymaster radar antenna installed in a Britten-Norman Defender trials aircraft 
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Operator’s console of the THORN EMI Skymaster 
AEW radar suite in the Defender aircraft 


veillance and for support of assault forces in sea/land 
operations. It is suitable for installation in helicopters 
and low-cost aircraft, providing an economic solution to 
many airborne surveillance requirements. The radar 
has a high-powered I-band (3 cm) travelling-wave tube 
transmitter capable of operating in pulse Doppler mode 
for look-down detection of low flying targets against 
ground clutter, and in a frequency-agile conventional 
pulse mode for the detection of maritime surface tar- 
gets and look-up detection of aircraft, while retaining a 
surface radar picture. A fully stabilised antenna with 
360° rotation provides continuous and sector-scan ca- 
pabilities. Track-while-scan facilities enable specific tar- 
gets to be tracked while the radar continues to scan for 
other targets. 

Advanced signal processing techniques are opti- 
mised to enable the system to detect airborne and sur- 
face targets in high levels of clutter and high sea states 
at ranges of more than 100 nm (185 km). 

A choice of operating methods includes a look-up 
mode employing frequency agility and within-beam 
integration techniques to enhance the detection and 
tracking of high altitude targets; a look-down mode 
using medium PRF pulse Doppler techniques for the 
automatic acquisition and tracking of low altitude, fast- 
moving targets; a frequency-agile maritime surveillance 
mode for the detection of surface vessels and coastal 
navigation and adverse weather warning modes. The 
radar can also be used for over-the-horizon targeting, 
the maintenance of tactical plots and the control of 
engagements. 

Radar information is presented to an operator on a 
bright, flicker-free or colour television raster display; 
where appropriate up to five operator displays can be 
installed. The composite display provides grid refer- 
enced or latitude/longitude indication of confirmed tar- 
gets, with raw _ information presented in 
ground-stabilised format or rolling map, with sup- 
plementary alphanumeric annotation. The system is 
controlled via a touch-sensitive plasma panel, permit- 
ting the software to configure the system according to 
the mode selected by the operator. The operator can 
also control the polarisation of the radar to reduce clut- 
ter and optimise detection capability. 


Contractor 
THORN EMI Electronics Ltd. 


Super Marec radar 

Super Marec is an upgrade of the Marec II (see Jane’s 
Avionics 1987-88) involving improved software and the 
replacement of the Marec Il’s 17 in (480 mm) plotting 
display with a 14 in (856 mm) colour television type dis- 
play developed for Super Searcher. This saves weight 
and space and increases the tactical navigation facili- 
ties available to the operator. Additional facilities 
include multiple target track-while-scan and navigation 
overlay data. 

Recent enhancements to Super Marec (designated 
Super Marec Ill) include the addition of a full ISO con- 
toured weather avoidance mode, a ground-mapping 
mode and an extra radar mode to give improved close- 
range target detection. Digital map overlays are also 
provided. A smaller display and joystick option is 
offered as a replacement for the large display and key- 
board to permit radar operation from the cockpit by the 
second pilot. 


Status 
In production and service with the Indian Coast Guard, 
which has a requirement for 36 radars. Orders for 14 
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The Super Marec radar has been ordered for Indi- 
an Coast Guard Dornier Do 228 aircraft 


had been placed by early 1987, 12 of which will be 
installed in Dornier Do 228 aircraft, the remaining two 
being intended for training and spares. The three 
Marec Il radars supplied to India will be upgraded to Su- 
per Marec standard. 


Contractor 
THORN EMI Electronics Ltd. 


Super Searcher airborne radar 
Super Searcher is a development of the Sea Searcher, 
which is fitted to Royal Navy Sea King helicopters and is 
a member of the THORN range of airborne radars. 
Designed for multithreat maritime operations, it is a 
lightweight l-band command and control radar with an 
unique 42 in (1067 mm) horizontal aperture antenna 
providing a high definition display on a 14 in (356 mm) 
colour raster scan CRT that can show true motion or 
centre PPI with variable sector scan. 

By comparison with Sea Searcher, Super Searcher 
has a greater detection, target tracking and guidance 
performance. The colour display replaces the earlier 
PPI plot. The system has an inbuilt guidance capability 
for the Sea Skua anti-surface vessel sea-skimming 
missile. 

The system incorporates three selectable pulse- 
widths, including a short one to give high definition of 
small targets in bad weather. Contact recognition is 
also improved by the use of microprocessor tech- 
niques and signal processing algorithms. 

The colour CRT facilities include freeze-frame and 
memory storage and graphical overlays of tactical and 
navigational symbology. The display can show either 
true or relative motion with or without offsets. Data is 
displayed either in latitude and longitude or as a grid 
reference. The system has multiple track-while-scan 
capability and provides a range of navigational facilities 
including waypoint markers. By expanding the memory 
capability, digitised maps can be loaded prior to the 
mission, allowing the option of map overlays on the 
radar image. 

The Super Searcher radar operates in primary and 
secondary modes, either separately or in combination. 
A comprehensive library of symbols that can be vec- 
tored as required eases the operator’s task, particularly 
in intelligence storage and extraction. The system is 
compatible with IFF/SSR interrogators and can be sup- 
plied with an optional electronic surveillance measures 
antenna covering the C/D- and E/J-bands. 


The Super Searcher GMR has been ordered for the Royal Air Force Dominie navigation trainer 


Status 

In production. Super Searcher is the principal sensor 
on board the 20 Sea King Mk 42 ASW helicopters 
ordered by the Indian Navy. It has also been delivered 
for the eight Sikorsky S-70B helicopters for the Aus- 
tralian Navy. Twenty Super Searchers have been sup- 
plied to Brazil, for fitting to Embraer EMB-111 maritime 
patrol aircraft. The system has also been ordered for 
the Royal Air Force Dominie navigation trainer. By the 
end of 1992 over 100 Super Searchers had been sold. 


Contractor 
THORN EMI Electronics Ltd. 


Super Searcher ground mapping 


radar 
Super Searcher GMR (ground mapping radar) is a 
development of the Super Searcher radar and is the lat- 


est addition to the THORN EMI family of lightweight air- 
borne radars. The radar uses a three-axis COSEC 
antenna combined with high resolution displays and 
upgraded processing to enhance ground features. The 
low-cost system can be used for high altitude radar fix- 
ing, ground mapping and ground target attack training. 


Status 

Following successful development and trials 11 sys- 
tems have been ordered by the Royal Air Force for the 
Dominie navigation trainer. 


Contractor 
THORN EMI Electronics Ltd. 


UNITED STATES OF AMERICA 


Aireye maritime surveillance 


system 

Aireye is an integrated sensor and data processing sys- 
tem developed by Aerojet for the US Coast Guard. It is 
fitted to the Dassault Falcon Jet HU-25A maritime patrol 
aircraft operated by the US Coast Guard for offshore 
environmental protection, law enforcement and search 
and rescue. 

Aireye stems from joint studies by Aerojet and the US 
Coast Guard during the 1970s which led to the testing 
of two versions of an oil pollution detection system. This 
background culminated in a contract awarded to Aero- 
jet in August 1980 for a definitive equipment. 


The system consists of several sets of equipment car- 
ried in two wing-mounted pods and a single ventral 
pod. The equipment incorporates a Motorola AN/ 
APS-131 sideways-looking radar (see Motorola entry in 
this section), a Texas Instruments RS-18C infra-red 
ultraviolet scanner (for oil slick verification), an active 
gated television system and a Recon-Optical KS-87B re- 
connaissance camera. The AN/APS-131 is a 200 kw 
peak power, X-band radar with vertically polarised 
transmissions for optimum oil slick detection ona calm 
sea. An image enhancement system, developed by 
Aerojet for this application, is included. Although not 
part of the Aireye system, a Texas Instruments AN/ 


APS-127 forward-looking radar will provide an initial 
search function. 


Status 
Six Aireye systems were delivered to the US Coast 
Guard in 1987 for the Dassault HU-25A Falcon Jet. 


Contractor 
Aerojet Electro Systems Company. 


ALA-52A radio altimeter 

The ALA-52A radio altimeter is a lightweight solid-state 
digital low range unit which utilises a simplified micro- 
processor-based design. 

The ALA-52’s capabilities are achieved by an 
advanced microprocessor which handles all data com- 
putations, including the application of correction fac- 
tors for aircraft installation delay, the control of tracking 
filter gain bandwidth characteristics, collection and pro- 
cessing of the beat frequency count representing alti- 
tude information and the output of the altitude data for 
display via the ARINC 429 interface. Flag logic and 
monitor levels are also controlled by the microproces- 
sor to reference criteria defined in the firmware. 

As an added confidence factor, the ALA-52A utilises 
a second microprocessor of differing design architec- 
ture, to compute and verify altitude information by com- 
parison independently. 

One of the ALA-52A’s other major advantages is its 
ability to perform continuous automatic self-calibration. 
By utilising a continuous feedback loop comprising the 
transmitter, quartz bulk-wave-delay device, a crystal ref- 
erence and the modulator, the unit not only monitors 
the slope of the transmission but also maintains proper 
calibration. 


Specifications 
Weight: 4.54 kg 
Altitude: up to 50 000 ft 


Status 
In production. 


Contractor 
AlliedSignal Air Transport Avionics. 


The AlliedSignal ALA-52A radio altimeter 


AN/APN-215(V) radar 

The AN/APN-215(V) colour radar is a weather, surface 
search and precision terrain-mapping system derived 
from the successful and widely used RDR-1300 com- 
mercial system. It is designed for heavy twins, turbo- 
props and transport helicopters. Low weight and a 


The AlliedSignal AN/APS-133 four-unit weather radar 


240 nm (445 km) range suit it to utility and reconnais- 
sance aircraft and it was chosen for the US Army ver- 
sions of the Beech King Air, the U-21 and the RU-21. 

In conjunction with other equipment the APN-215 
can display navigation pictorial information overlaid on 
the weather map, together with pilot-programmable 
pages of checklist information such as en route navi- 
gation data and emergency procedures. 

The system comprises three units: a 12 in (305 mm) 
pitch and roll stabilised antenna, transmitter/receiver 
and colour control/display unit. 


Status 
In production and in service with the US Army and 
Coast Guard. 


Contractor 
AlliedSignal Air Transport Avionics. 


AN/APN-234 multi-mode radar 
The AN/APN-234 is a lightweight airborne digital colour 
display multi-mode radar designed to provide sea 
search weather detection and terrain-mapping for a var- 
iety of military aircraft including rotary- and fixed-wing 
types ranging from light to heavy twins. The system 
consists of a receiver/transmitter, combined colour dis- 
play/control unit, stabilised antenna and optional inter- 
face unit. 

The AN/APN-234 is identical to the AN/APN-215 
except for the addition of the sea search function. 


Status 
In service with the US Navy on the Grumman C-2A Grey- 
hound and the Lockheed EP-3E aircraft. 


Contractor 
AlliedSignal Air Transport Avionics. 


AN/APS-133 radar 

The AN/APS-133 digital colour radar is a high perform- 
ance weather, beacon-homing and terrain-mapping 
system designed for large commercial and military 
transports. The RDR-1FB (Type 1) was_ originally 
launched for the retrofit of the USAF’s C-141 Starlifter 
fleet and has since been installed on the C-5, E-3 and 
KC-10 aircraft among others. 

The multicolour display can be-used in conjunction 
with other equipment to show. programmable check- 
lists or to superimpose navigation or other information 
on the weather map. The system employs digital pro- 
cessing and microcomputer techniques, as well as a 
solid-state modulator. 

In November 1984 the company delivered to the US 
Navy and Marine Corps the-first units of the RDR-1FB 
(M) (Type 2) improved land-mapping version for its fleet 
of Lockheed KC-130 tankers.and C-130 transports; the 
unit now equips the entire fleet of 70 aircraft. It was spe- 
cially suited to US Marine Corps requirements, with a 
high pulse repetition frequency, short pulsewidth, 
enhanced digital processor and selectable sector-scan 
antenna to improve radar navigation at low level. 

The USAF has selected the Type 2 for its E-4 NEACP 
and VC-25A (Air Force 1 Boeing 747) aircraft and the 
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US Navy is buying the unit for its EA-6A Intruder aircraft 
fleet. 

Significant landmarks and continental shorelines up 
to 300 nm (555 km) away can be portrayed in the 
ground-mapping mode by using the high power output 
concentrated into a pencil beam. At the same time dis- 
crete details such as lakes, rivers, bridges, runways and 
runway approach reflectors readily show up on the col- 
our display. To improve range resolution at short 
ranges the system operates with 0.4 us (RDR-1FB(M)) 
or 0.5 us (RDR-1FB) pulses in contrast to the 5 Us 
pulses used for long-range ground- and 
weather-mapping. 

In the air-to-air mode, the APS-133(V) detects and 
tracks other aircraft during rendezvous, formation and 
air-refuelling. Aircraft of C-130/C-141 size can be 
tracked to 30 nm (56 km), but may still be resolvable at 
ranges as little as 600 yds (550 m) depending on rela- 
tive bearing, aspect and altitude. 

To provide long-range homing to remote ground des- 
tinations or tanker aircraft, the APS-133(V) operates at 
X-band frequencies - 9375 MHz for beacon interrog- 
ation and 9310 MHz for beacon reception. The identifi- 
cation of closely spaced pulse reply codes at long 
ranges is made possible by the marker and delay 
modes of the radar indicator. In the marker mode a vari- 
able marker is positioned on the screen just in front of 
the beacon reply. When switched to the delay mode the 
display presentation starts at the marker range. The 
range switch can then be moved to select a shorter 
range scale yielding an expanded view of the area con- 
taining the beacon reply. 

Derived from the Bendix/King RDR-1F used on many 
hundreds of airliners, the AN/APS-133(V) comprises 
five LRUs: a 30 in (762 mm) fully stabilised split-axis 
parabolic antenna that provides specially shaped 
search or fan beams for terrain-mapping and skin paint- 
ing, a transmitter/receiver, a colour display, a radar 
control unit and an antenna sector-scan control unit 
(RDR-1FB(M) only). 


Specifications 

Weight: (antenna) 15.8 kg 
(transmitter/receiver) 22.2 kg 

(sector-scan control unit) 1.2 kg 

(colour indicator) 6.3 kg 

Frequency: X-band (9375 MHz transmit, 9310 MHz 
receive) 

Power output: 65 kW 

PRF: 200 pps (Type 1 system), 

200 and 800 pps (Type 2 system) 
Pulsewidths: (weather) 5 us 

(beacon) 2.35 us 

(mapping) 0.5 us (or 0.4 us Type 2, selectable) 


Status 

In service with US Air Force transport aircraft, notably 
Lockheed C-141 and C-5A Galaxy and McDonnell Dou- 
glas KC-10 Extenders, also E-4A, E-3A, VC-25A and in 
US Navy/USMC aircraft such as C/KC-130, EA-6A, 
E-6A, A-3 and YP-3C. On order for USAF C-17 and C-18. 


Contractor 
AlliedSignal Air Transport Avionics. 


APS-133 display 
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AN/APS-133(TTR-SS) multi-mode 


radar system 

The APS-133(TTR-SS) multi-mode radar is a coherent 
pulse Doppler system. It is designed for military tanker 
and transport aircraft. 

The APS-133’s advanced digital signal processing 
architecture provides operational advantages like fre- 
quency agility, pulse compression and Doppler beam 
sharpening with monopulse resolution enhancement. 
The system has a precision ground mapping capability 
and the capability to detect and display weather and 
turbulence. To aid in differentiating between mountain 
shadows and low reflectors such as lakes, and to allow 
detection of ridge lines, the system utilises a selectable 
fast time constant. When selected, this gives the 
appearance of a three-dimensional picture. Both the 
receiver/transmitter and the digital processor provide 
fault isolation to the LRM level, and fault isolation and 
storage to the LRU level. 

The APS-133(TTR-SS) features calibrated turbulence 
detection and display on all range settings, signal 
attenuation compensation for more accurate weather 
display, solid-state digital design and independent roll 
axis stabilisation. There is automatic beacon decoding 
for APX-78 and APN-69 beacons, monopulse operation 
for separating closely spaced targets, and a freeze 
frame facility. The system has a MIL-STD-1553B dual 
digital bus for FMS and INS interface, antenna stabilis- 
ation amplifiers for pitch, roll and tilt and multi-shade 
monochrome display capability with colour enhance- 
ment. It can interface with and display station-keeping 
data from the AN/APN-169C and IFF data from the 
AN/APX-76. 


Specifications 

Weight: (total system) 62 kg 
Power supply: 115 V AC, 275 W 
5 VAC, 10'W (panel lighting) 

28 V DC, 100 W 


Contractor 
AlliedSignal Air Transport Avionics. 


The AlliedSignal APS-133(TTR-SS) multi-mode 
radar Is designed for military tanker and 
transport aircraft 


AN/APX-100 transponder 

The AN/APX-100 is the standard transponder on the 
UH-60, OH-58C, CH-47C, SH-60B and AH-1S helicop- 
ters and EC-130, AV-8B and F/A-18 aircraft of the US 
forces. It has two receivers, at the upper and lower 
antennas, and a single transmitter which is automati- 
cally switched to the optimum antenna for trans- 
mission; there is also a panel-mounted control unit. 


Specifications 
Weight: 2.7 kg 
Reliability: >1000 h MTBF 


Status 

In production. The APX-100 is replacing the AN/APX-72 
as the standard US military ATC transponder. So far 
over 5000 units have been built and it is estimated that 
production will run to a further 4000 units. 


Contractor 
AlliedSignal Air Transport Avionics. 


RDR-4 radar 

Chosen by Boeing as standard equipment for the 767 
and 757 transports, the AlliedSignal RDR-4A is claimed 
to be the most advanced multifunction colour radar cur- 
rently available. Designed to meet the new ARINC 708 
requirements, the X-band system features a solid-state 
transmitter and line-of-sight antenna with split-axis per- 
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The Boeing 767 (foreground) and 757 have 
AlliedSignal RDR-4A radars 


formance and is compatible with the EFIS flight-decks 
of the Boeing 767, 757, Airbus A310, McDonnell Dou- 
glas MD-80, DC-10 and Lockheed L-1011 transports 
and other designs. The range is 320 nm (592 km). 

The RDR-4B incorporates forward-looking wind- 
shear detection and avoidance capabilities. The wind- 
shear detection capability is easily incorporated into 
existing RDR-4A radars, without form or fit changes to 
the installation. 

The RDR-4B weather radar measures actual horizon- 
tal wind speed using reflections from the moisture that 
is always present in the atmosphere and penetrates 
weather systems and detects microbursts embedded 
in rain. It provides specific windshear locations on a 
radar PPI presentation, giving 30 to 60 seconds of 
advanced warning, on a display free from interference 
such as ground clutter. 

The system operates automatically any time the air- 
craft is below 2500 ft AGL, although the mode is sel- 
ectable at any time. The radar screen displays weather 
until such time as a windshear hazard is detected. On 
the screen, green represents a mild hazard, yellow a 
medium hazard and red a dangerous hazard. Blue rep- 
resents increasing headwind. When a red hazard is 
detected within three nautical miles ahead of the air- 
craft, a windshear alert is generated aurally and on the 
screen. The windshear control is a single push-button, 
which is used to select or deselect the windshear 
mode. 


Status 

In production and in service with, among others, Airbus 
A300s of TOA Domestic Airlines of Japan, Southwest 
Airlines Boeing 737-300s and Singapore Airlines Boe- 
ing 747-300s. Also in service with Delta, American, 
Pakistan International and Northwest Airlines and Sau- 
dia and Varig. In March 1986 AlliedSignal announced 
orders for the RDR-4A from Finnair and Austrian Air- 
lines. In both cases the radar equips McDonnell Dou- 
glas MD-87 airliners. 

In early 1986 Presidential Airways of the USA selec- 
ted the RDR-4A to equip its 12 Boeing 737-200s and in 
August 1987 Cathay Pacific ordered the RDR-4A for its 
nine Boeing 747-400s. 


Contractor 
AlliedSignal Air Transport Avionics. 


RDR-150 weather/multifunction 


radar 

One of the simplest models in the AlliedSignal range of 
weather radars, the RDR-150 is designed for light and 
medium twins and smaller helicopters. Two versions 
are available: the less expensive black-and-white 
Weathervision system or the three-colour Colorvision 
type, both employing the same transmitter/receiver 
and antenna. The former may be upgraded to the latter, 
if space permits, by substituting a slightly larger con- 
trol/display unit. There is a choice of antenna with the 
same diameter: normal parabolic or slotted planar array 
for greater range. 

Storm intensity is indicated by three grey tones in the 
Weathervision and by three colours in the Colorvision 
version, measured as a function of rainfall. Red indi- 
cates severe weather, with rainfall over 12 mm/h; yel- 
low shows more moderate conditions, with rainfall in 
the 4 to 12 mm/h range and green depicts rainfall up to 
4 mm/h. A weather alert mode causes the red storm 
centre to blink on and off, drawing the crew’s attention 
to the possibility of severe weather. The standard con- 
trol/display unit has a track line that plots an accurate 
diversion around severe weather. 

The system also provides a ground-mapping mode 
which shows up prominent surface features such as 
lakes, bays, rivers, channel markers and offshore oil 
rigs. This can be a valuable navigational cross-check 
when flying in poor visibility or above cloud. 

The addition of a checklist control panel and a modi- 
fied Hewlett-Packard HP-67 pocket calculator permits 
the system to store and display in alphanumeric form 
up to 16 pages of normal and emergency flight or air- 
craft procedures such as standard instrument depar- 
tures or approaches or engine fire drills. Another 
optional feature is a navigation mode. By the addition of 
information from the AlliedSignal BX-2000 communi- 
cations, navigation, identification and horizontal situ- 
ation indication systems, entire flight profiles can be 
displayed with waypoints, course deviation and track 
shown in different colours. In a third option, weather 
information can be overlaid with navigation information 
to form a moving map display. 

Characteristics given are for both Weathervision and 
Colorvision, except where indicated. 


Specifications 

Dimensions: (transmitter/receiver) % ATR short 
(Weathervision control/display unit) 159 x 102 x 
251 mm 

(Colorvision control/display unit) 159 x 119 x 306 mm 
Weight: (transmitter/receiver) 4.8 kg 

(Weathervision control/display unit) 2.5 kg 
(Colorvision control/display unit) 4.55 kg 

Frequency: 9375 MHz 

RF power output: 8 kW 

Antenna scan angle and rate: 90°, 16 looks/min 
Antenna tilt: manually selectable to any angle between 
aoe 

Display storage: digital memory 

Range: 160 nm (296 km) 

Antenna stabilisation: none 

Pressurisation: none needed 

Antenna size: 12 in (305 mm) parabolic, or 10 or 12 in 
(254 or 305 mm) flat plate 

Antenna weight: (parabolic) 1.2 kg, (flat plate) 2.5 kg 
Qualification: TSO C-63b 


Status 
In production and service since 1976. 


Contractor 
AlliedSignal Air Transport Avionics. 


RDR-1400 weather/multifunction 


radar 
The RDR-1400 radar is designed for commercial heli- 
copters, particularly those associated with the large 
international offshore oil and gas industry. It differs 
from almost all other AlliedSignal weather radars by 
having a beacon interrogator that exploits the 
increasing use of portable radar beacons in these 
industries. The system is suitable for search and res- 
Cue, surveillance, aerial survey work and law enforce- 
ment, as well as rig servicing. 

The original monochromatic RDR-1400 has now 
been joined by a colour radar version with greater per- 
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The AlliedSignal RDR-1400 control/display unit with weather plot 


The AlliedSignal TCAS II includes (from left) dual directional antennas for the TCAS II processor, traffic 


advisory/instant vertical speed indicators, omnidirectional blade antennas for the Mode S transponder, 
Mode S transponder, TCAS processor (with mode controller in front), modified radar PPI and TCAS dedi- 
cated display 


formance. The following operational modes are 
available: 

Beacon navigation. The growing popularity of portable 
beacons is supported by several special RDR-1400 ca- 
pabilities. A beacon signature is denoted by a short line 
or oblique on the display, the actual location of the 
device being determined by the middle of the line; the 
pilot can overlay beacon returns on the weather map. 
The beacon’s discrete code can be displayed for posi- 
tive identification, an important factor when the pilot is 
trying to locate a specific rig in a drilling farm where 
numerous rigs may be transponder-equipped. Beacon 
detection range is up to 160 nm (296 km) depending 
on altitude. 

Beacon Trac. This mode, peculiar to AlliedSignal, gen- 
erates and displays on the weather radar screen an 
inbound course to the discrete beacon. This course line 
can be rotated 360° about the beacon by rotating the 
horizontal situation indicator course selector, thus 
allowing the pilot to choose a convenient course to the 


beacon. A number of programmes are under way to 
assess the role of these beacons in published 
approaches, for example as a final fix or for establishing 
a course. 

Obs Trac. This mode provides another course-follow- 
ing option. When in a weather or search mode, a track 
line or course-bearing cursor can be generated from 
the aircraft position and controlled by the horizontal 
situation indicator course selector to provide a course 
line to the chosen target. The Obs Trac heading is dis- 
played digitally in the lower right-hand corner of the 
indicator. Left/right deviations can be determined by 
comparing heading information to this number and by 
observing the movement of the track line in relation to 
background targets. 

Search. Three search modes are available. Search 1 
has special sea clutter rejection circuitry to detect 
objects such as small boats or buoys down to the mini- 
mum range. Search 2 is for precision ground-mapping 
in situations where high target resolution is important. 


RDS-81 weather radar 


The RDS-81 is a four-colour radar. The fourth colour, 
magenta, depicts the very heaviest areas of precipi- 
tation, enabling the system to provide a more clearly 
defined picture of where potentially severe weather is 
located. It also helps depict the steep rainfall gradients 
which are often associated with heavy turbulence or 
windshear. A selectable weather alert mode causes the 
magenta returns to flash on and off continuously as a 


further warning of intense storm cell activity. The 10 or 
12 in (254 or 305 mm) flat plate antenna is fully stabil- 
ised to keep it parallel to the horizon or at the selected 
tilt angle and automatic compensation is provided up to 
25° of combined pitch and roll. 

The digital control/display unit features a 5in 
(127 mm) display coated with a polarised optical filter 
to provide good colour, contrast and definition even in 
extreme lighting conditions. Range scales of 10, 20, 40, 
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Search 3 includes maximum return clutter and can 
detect and track oil slicks. 


Specifications 

Dimensions: (transmitter/receiver) / ATR short, 127 x 
159 x 352 mm 

(control/display unit) 159 x 159 x 276 mm 

System weight: (12 in antenna) 15.47 kg 
Frequency: X-band 

RF power output: 10 kW 

Antenna size: 12 or 18 in (305 or 457 mm) flat plate 
Antenna scan angle: 120° or 60° 

Display size: 110 x 85 mm 

Qualification: TSO 63b 


Status 
In production and in service in civil and military 
helicopters. 


Contractor 
AlliedSignal Air Transport Avionics. 


TCAS II traffic alert and collision 


avoidance system 

The Traffic alert and Collision Avoidance System 
(TCAS Il) interrogates transponders on other aircraft to 
measure bearing, distance and altitude separation and 
closing rates in three axes, and provides warning infor- 
mation and commands to the flight crew. It computes 
collision avoidance commands in both vertical and hori- 
zontal planes; this is partly the result of using a phased- 
array antenna that provides more accurate information 
on bearing and rate of change of bearing. This antenna 
also generates a much narrower beam so that fewer air- 
craft are interrogated at a time, helping to obviate con- 
fusion in high density terminal areas. Logic circuits 
determine potential conflicts in order of increasing risk 
and direct the antenna to scan more frequently those 
that pose the greatest danger. Manoeuvre commands 
are generated by algorithms developed by Mitre Cor- 
poration. In the TCAS Only mode the equipment dis- 
plays only TCAS traffic, using the range selected on the 
transponder/TCAS control panel. The Weather Only 
mode provides a conventional weather or auxiliary dis- 
play but this automatically reverts to the TCAS Only 
mode in the event of a traffic advisory or resolution 
message. 

The AlliedSignal TCAS II includes the TCAS pro- 
cessor, Mode S transponder, dual directional antennas 
for the processor, omnidirectional antennas for the 
transponder and displays. Display options include the 
traffic advisory/instant vertical speed indicator, a modi- 
fied radar plan position indicator and the TCAS dedi- 
cated display. 


Status 

TCAS II was first used in a commercial passenger air- 
craft in revenue service in March 1987. In January 1989 
AlliedSignal began the first international airline flight 
test of the MOPS (Minimum Operating Performance 
Standard) TCAS, using a British Airways Boeing 737. 
The tests provided flight data for the US Federal Avi- 
ation Administration and the UK Civil Aviation Authority. 

The system was tested during 1985 in the Los 
Angeles area. In November 1987, Piedmont Airlines 
announced a decision to buy 81 systems to fit its fleet of 
Boeing 737-300, 737-400 and 767 aircraft in mid-1989. 
The system received FAA certification in January 1988 
for use by United Airlines on its Boeing 737-200 and 
DC-8-71 aircraft. 

It is now certified on 17 aircraft types and all Airbus 
models. In addition, it is certified for use in seven coun- 
tries and is in use on more than 50 per cent of the US 
domestic airline fleet on regularly scheduled flights. 


Contractor 
AlliedSignal Air Transport Avionics. 


80, 160 and 240 nm (18.5, 37, 74, 148, 296 and 444 km) 
are available and a different combination of pulsewidth 
and PRF for each scale optimises radar transmission 
characteristics to give good long-range performance 
and high resolution at short ranges. 

The RDS-81 can be combined with the GC 318A 
radar graphics unit and the KNS 81 integrated Nav/ 
RNav system to provide a multifunction display with 
graphics, checklists and EFIS. 
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The AlliedSignal RDS-81 digital four-colour fully 
stabilised weather radar 


Specifications 

Dimensions: (control/display unit) 104 x 159 x 
267 mm 

Weight: (antenna/receiver/transmitter) 4.3 kg 
(control/display unit) 4.3 kg 

Power supply: (control/display unit) 28 V DC 

Power output: 1 kW peak nominal 

Frequency: 9345 MHz 

Pulsewidth: 0.6 to 11.5 us depending on range 

PREF: 128 to 1026 Hz depending on range 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-82 radar 

Launched in 1983, the digital, X-band RDS-82 rep- 
resents the first of a new line of AlliedSignal weather 
radars and will eventually replace several of the more 
inexpensive models such as the RDR-160, RDR-150 
and RDR-230HP. The change of designation, from 
RDR- to RDS-, indicates that a sufficiently large techno- 
logical advance has been achieved to justify the 
description S (for ‘system’). 

The RDS-82 has a four-colour display. Magenta indi- 
cates rainfall in excess of 2 in (51 mm)/h and attenu- 
ation circuits automatically adjust the radar’s sensitivity. 
These features were found earlier only in the more 
expensive RDR-1150 system. The stabilisation/voltage 
ratio can be adjusted to match any attitude gyro. The 
system is based on ARINC 429 digital data handling, so 
that all information and commands between the radar 
head and the control/display unit are carried on a 
twisted cable-pair. The antenna can be a 10 or 12 in 
(254 or 305 mm) flat plate, scans 90° at the rate of 30°/s 
and radiates 1 kW. The system operates up to 55 000 ft 
without pressurisation. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-84 Series 3 radar 

One of two digital colour radars announced by Allied- 
Signal in April 1984, the RDS-84 is an addition to the 
company’s range of Series 3 third-generation digital 
avionics for general aviation. It is intended for heavy pis- 
ton twins and light jet types. Providing a 120° antenna 
scan and weighing 9 kg, the RDS-84 features a com- 
bined transmitter/receiver and antenna like the RDS-82 
introduced in 1983. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-84VP weather radar 

The RDS-84VP (vertical profile) digital Quadra colour 
radar takes advantage of the benefits of digital tech- 
nology, to provide more precise readings of rainfall 
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The AlliedSignal RDS-84VP weather radar scans both vertically and horizontally 


rates and a continuous bright picture of the weather 
and the navigation situation. Microprocessor tech- 
nology allows the RDS-84VP to process more infor- 
mation than previous systems. All radar controls are 
multiplexed on an ARINC 429 control bus. Piezoelectric 
crystal oscillators provide a precise time reference to 
enable the RDS-84VP to track distant storms with great 
accuracy. 

Another key advantage of the digital avionics design 
of the RDS-84VP is the systems built-in diagnostic capa- 
bility, which allows it to serve as its own test set. The 
microprocessor driven monitoring also alerts the pilot 
to any faults in the system with messages on the radar 
indicator. 

The RDS-84VP employs autopulse, a technique that 
provides accurate displays of storm cells at all ranges. 
Autopulse enables the radar to optimise pulsewidth 
and PRF for each different radar range. This provides 
optimum long-range performance and high resolution 
at short range where it is most needed. Autopulse en- 
ables the RDS-84VP to operate with highly efficient 
peak output power. 

Three features help the RDS-84VP to keep storms in 
perspective. The RDS-84VP uses Sensitivity Time Con- 
trol (STC) logic to increase the amplifier gain for signals 
returning from greater distances. This means the 
storms that are further away will still have properly delin- 
eated areas of green, yellow, red and magenta. STC 
keeps storms from seeming to grow in intensity and 
size as they get closer. STC works only up to a specified 
range based on the point where amplifier gain has been 
increased to the maximum. The RDS-84VP also has an 
extended STC feature to compensate for weak signals 
returning from beyond the STC range. These weak sig- 
nals are assigned display colours on a different sched- 
ule to ensure that areas of intense rainfall will be 
properly shown as red or yellow. The RDS-84VP also 
compensates for radar signal attenuation. Radar 
energy sent out by the transmitter antenna may be par- 
tially absorbed by one storm before it reaches a second 
one. To help optimise the display of a second storm, 
special weather attenuation compensation circuitry 
increases receiver gain as needed to pick up storms 
hidden in the shadows of closer storms. 


Specifications 

Dimensions: (IN 842A control/display unit) 114 x 163 
x 290 mm 

(GC 360A radar graphics unit) 163 x 34 x 342 mm 
Weight: (antenna/receiver/transmitter) 5.8 kg 

(IN 842A control/display unit) 4.44 kg 

(GC 360A radar graphics unit) 1.77 kg 

Power supply: 28 V DC, 2.7 A 

Power output: 1.3 kW peak 

Frequency: 9345 MHz 

Pulsewidth: 0.8 to 15.3 us depending on range 
PRF: 128 to 1086 Hz depending on range 
Antenna size: 12 or 18 in flat plate 

Antenna scan: 120° at 30°/s 

Antenna tilt: +15° 


Status 
The RDS-84VP is designed for business jets and 
turboprops. 


Contractor 
AlliedSignal General Aviation Avionics. 


RDS-86 Series 3 Quadra radar 

The RDS-86 addition to the AlliedSignal range of Series 
3 digital avionics for business aircraft was announced 
in April 1984. It is intended for heavy, corporate jets 
such as the Dassault Falcon 900, Gulfstream IV and 
Canadair CL-600/601 Challenger. Like the RDS-84, the 
new radar has a combined transmitter/receiver and 
antenna, and displays four colours (as indicated by the 
description Quadra). The system has three features 
new to the AlliedSignal colour radar family: automatic 
range limitation, whereby areas giving signal returns of 
an unreliably low level are painted blue as a warning; 
antenna stabilisation, to maintain a steady picture dur- 
ing climb and descent; and a long-range navigation 
mode in which data up to 1000 nm (1850 km) ahead 
can be displayed, in addition to eight selectable dis- 
tance scales ranging from 5 to 320 nm (9-592 km). 

The system weighs 10 kg. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KRA 10A radar altimeter 


The KRA 10A radar altimeter is a low-cost system suit- 
able for independent use or in combination with King 
Silver Crown avionics equipment and tailored to gen- 
eral aviation requirements. There is a standard facility 
for presetting decision height which produces a visual 
and aural warning on reaching the set altitude. Anten- 
nas suitable for flat and sloping skin installations are 
available. The KRA 10A is an all solid-state system with 
short warm-up time and can be fitted with an auxiliary 
output to interface with flight director and autopilot 
installations. 


Specifications 

Dimensions and weights: (transmitter/receiver unit) 
79 X 89 x 203 mm; 0.9 kg 

(antenna) approx 100 x 100 mm aperture; 0.4 kg 
(indicator) 100 x 83 x 83 mm; 0.4 kg 

Power supply: 28 V DC, 6 VA 

Max altitude: 2500 ft 

Accuracy: (0-100 ft) 5 ft 

(100-500 ft) 5% 

(>500 ft) 7% 
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The KI 250 indicator (left) and KRA 10A radar 
altimeter receiver/transmitter (right) 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KRA 405 radar altimeter 


Part of the King Gold Crown avionics range, the KRA 
405 is an all solid-state radar altimeter suitable for twin 
engine general aviation and regional airliner types. The 
KRA 405 interfaces with King KPI553A HSI and 
KFC 300 autopilot to give smooth tracking of the glide- 
slope beam. It can provide indications from 2000 ft 
above ground level and a usable output is available 
from 2500 ft above ground level for ground-proximity 
warning system operation. Separate transmit and 
receive horn antennas are used. 


Specifications 

Dimensions and weights: (transmitter/receiver unit) 
83 x 133 x 296 mm; 2.9 kg 

(antennas) each 178 mm diameter; 1.2 kg total 
(indicator) 83 x 83 x 170 mm; 0.8 kg 

Power supply: 28 V DC, 24 VA 

Frequency: 4300 MHz 

Max altitude: 2500 ft 

Accuracy: (0-500 ft) 5% 

(>500 ft) 7% 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KT 70/71 Mode S transponders 
The KT 70 panel-mounted Mode S transponder offers 
full Mode A and Mode C compatibility, to meet 
ATCRBS technical requirements. It is TSO’d as aC112 
Class 1A transponder, is suitable for use at all altitudes 
and features an easy to read gas discharge display, 
which shows the selected ATCRBS code and encoded 
altitude being transmitted to ATC ground stations. 

The KT 70 is available in a package identical in size to 
the KT 76A ATCRBS transponder and, in many cases, it 
can be installed as a direct replacement. The KT 70 pro- 
vides simultaneous displays of encoded altitude and 
the ATCRBS code being transmitted. 


The panel-mounted KT 70 Mode S transponder 


The KT 71 is identical to the KT 70, except that it does 
not have a Mode S capability. 


Specifications 

Dimensions: 41.4 x 158.7 x 254 mm 
Weight: 1.77 kg 

Power supply: 11-33 V DC, 35 W max 
Altitude: 50 000 ft 


Contractor 
AlliedSignal General Aviation Avionics. 


KT 76A transponder 

The KT 76A is an ATC transponder designed for the full 
range of general aviation aircraft. The transponder 
operates on Modes A and C in conjunction with a var- 
iety of height encoding altimeters. The Mode C capa- 
bility ranges from -1000ft to 63000 ft in 100 ft 
increments. The KT 76A can reply on any one of 4096 
preselected codes and the system incorporates a reply 
light which blinks whenever it is being interrogated. 


Specifications 

Dimensions: 158.7 x 16.3 x.100 mm 
Weight: 1.41 kg including rack and antenna 
Power supply: 14 V DC,1.8 A max 

Altitude range: up to 35 000 ft 
Frequencies: (receive) 1030 MHz 
(transmit) 1090 MHz 


Contractor 
AlliedSignal General Aviation Avionics. 


KT 79 Silver Crown solid-state 


transponder 

The KT 79 is an all solid-state transponder operating in 
Modes A and C with a variety of encoding altimeters, 
indicating altitude up to 62 700 ftin 100 ft increments. It 
can reply on any one of 4096 preselected codes. Tran- 
sponder code and encoded altitude are displayed on a 
self-dimming digital gas discharge tube display which 
is readable even in strong sunlight. A reply indicator 
flashes R every time the transponder is interrogated. 
Automatic VFR code selection allows storage of a pro- 
grammable code and retrieval at the push of a button. 
When pressed, the KT 79’s ident button causes the air- 
craft response to flash or bloom, enabling the controller 
on the ground to identify the aircraft positively. Selec- 
ting the test position on the KT 79 indicator initiates a 
built-in test of the transponder. Illumination of the reply 
light indicates the receiver is operating normally. 


Specifications 

Dimensions: 266.7 x 158.8 x 33 mm 
Weight: 1.54 kg 

Power supply: 11-13 V DC, 25 W max 
Altitude range: up to 50 000 ft 
Frequencies: (receive) 1030 MHz 
(transmit)1090 MHz 


Status 
No longer in production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KXP 756 Gold Crown Ill solid- 


state transponder 

The KXP 756 is a third-generation system incorporating 
modern avionics techniques such as large-scale inte- 
grated circuitry, microprocessor data programming 
and all solid-state transmitter design to provide reliabil- 
ity and simplicity of operation. It operates on Modes A, 
B and C up to 70 000 ft and can reply on any one of 
4096 preselected codes. Information is provided on 
one or two 2% in square gas discharge digital displays 
which are automatically adjusted in brightness by a 
photocell, for maximum visibility under all light con- 
ditions. The system is controlled by two concentric 
knobs - one for mode selection and the other for code 
selection - and incorporates identification, VFR code 
and self-test functions. 


Specifications 
Dimensions: (control unit) 146.7 * 21.9 x 23.5 mm 
(remote unit) 298.45 x 50.8 x 134 mm 
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Weight: (control unit) 0.31 kg 
(remote unit) 1.727 kg 

Power supply: 11-13 V DC 
Altitude range: up to 60 000 ft 
Frequencies: (receive) 1030 MHz 
(transmit) 1090 MHz 


Contractor 
AlliedSignal General Aviation Avionics. 


MST 67A Mode S transponder 


A third-generation Mode S transponder, the compact 
MST 67A offers all the capabilities of heavier airline type 
units ina much smaller package. It incorporates a num- 
ber of patent pending features, including such 
advances as a 16-bit microprocessor, programmable 
gate array digital signal processing and SAW tech- 
nology. Fully TSO’d, the remote-mounted MST 67A is 
equipped with standard ARINC 400 Series connectors. 

A choice of control heads allows the MST 67A to fit 
virtually any corporate or regional airliner class cockpit. 
Featuring a photocell equipped gas discharge display, 
the KFS 578A control unit supplies ARINC 429 data to 
all versions of the system. The KFS 578A can also serve 
as the aircraft's TCAS controller. For aircraft already 
equipped with a dzus-mount transponder control 
panel, the CTA 81A is available as a drop-in replace- 
ment. Fully compatible with ARINC 718 and ARINC 735 
and providing many of the same interfacing and control 
functions as the KFS 578A, the CTA 81A features a high 
contrast liquid crystal display. 

In its non-diversity version, the transponder uses a 
bottom antenna only, for operators who do not antici- 
pate installing TCAS in the aircraft but wish to ensure 
compliance with ATC reporting standards. A non- 
diversity MST 67A is fully compliant with air-to-ground/ 
ground-to-air data link applications. 

The diversity version of the MST 67A uses inputs 
from two antennas, mounted top and bottom of the air- 
craft. Required for TCAS operations, the diversity 
option provides the aircraft with air-to-air data link com- 
munications capability. 

Enhanced BIT features constantly monitor transpon- 
der status. A bi-directional interface between the tran- 
sponder and the control unit also enhances diagnostic 
capabilities. With the test mode selected on the control 
panel, internally diagnosed problems can be viewed in 
real-time and information stored for as many as the nine 
previous flights in non-volatile memory can be 
reviewed. 


Specifications 

Dimensions: (MTS 67A transponder) 57.2 « 381 x 
193.8 mm 

(KFS 578A control unit) 53.1 x 57.2 x 187.5 mm 

(CTA 81A control panel) 146.1 x 57.2 x 119 mm 
Weight: (MTS 67A transponder) 3.86 kg 

(KFS 578A control unit) 0.45 kg 

(CTA 81A control panel) 0.82 kg 


Contractor 
AlliedSignal General Aviation Avionics. 


MST 674 


The KFS 578A control unit (left) and the MST 67A 
transponder (right) provide a_ third-generation 
Mode S transponder facility 
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TCAS | collision avoidance system 
The AlliedSignal CAS 66 is an active TCAS | system 
which provides full compliance with all current FAA 
requirements for TCAS |, including the Part 135 com- 
pliance standard for regional airliners, at lower cost 
than the more complex TCAS II system. 

Display options include the choice of presenting traf- 
fic advisories on the weather radar indicator or on the 
EFIS, depending on interface availability. Also available 
is a flat-panel electronic display which represents traffic 
advisories in approved symbology and colours. 

Using TCAS II surveillance algorithms and advanced 
techniques such as whisper-shout interrogation for tar- 
get resolution, the AlliedSignal CAS 66 TCAS | incor- 
porates many of the features of the TCAS II system. In 
addition, the CAS 66 includes recommended enhance- 
ments to the FAA’s TCAS operating standards. With its 
modular design, the CAS 66 is upgradable to TCAS II 
operation. System performance is recorded in non-vol- 
atile memory for later review and evaluation. Diagnos- 
tics can be performed on an IBM compatible computer 
via a standard RS232 port. 

The CAS 66 TCAS | is able to display up to 30 
intruder aircraft and offers crew selectable ranges of 3, 
5, 10, 15, 20 and 40 nm (5.5, 7.6, 18.5, 27.8, 37 and 
74 km). The altitude of an intruder may be displayed as 
absolute or relative to the aircraft. The CAS 66 offers a 
crew-selectable relative altitude display and requires no 
additional! positioning sensors. 


Specifications 

Dimensions: (display) 80.8 < 80.8 x 219.7 mm 
(processor) 193.6 x 114.3 x 381.5 mm 
(directional antenna) 25.4 x 158.8 x 279.4 mm 
(graphics computer) 127.8 x 46 X 263.9 mm 
(controller) 48.3 x 147.3 x 172.7 mm 

Weight: (display) 1.25 kg 

(processor) 7.73 kg 

(directional antenna) 1.36 kg 

(graphics computer) 0.89 kg 

(controller) 0.454 kg 

Power supply: 28 V DC 


Contractor 
AlliedSignal General Aviation Avionics. 


TPR 2060 transponder 

The AlliedSignal TPR 2060 is a lightweight, compact air 
traffic control transponder designed for light aircraft 
and general aviation. It responds automatically to 
Mode A and Mode C interrogations and, with a suitable 
encoding altimeter input, will transmit aircraft altitude 
information with the normal reply pulses. A Mode B ca- 
pability is optionally available for use in areas employ- 
ing Mode B interrogation. 

The TPR 2060 features special DME suppression cir- 
cuitry to prevent interference between the transponder 
and DME installations when the antennas for the two 
systems are sited in close proximity. The system also 
permits transmission of a special identification pulse 
for a 20 second period by an ident button on the front 
panel. A reply lamp remains lit during this time to 
reassure the user that the transponder is identing. 

Self-test facilities are incorporated. During self-test 
operation, the unit’s coding and decoding circuits are 
exercised in the same manner as they would be during 
actual radar interrogation. The unit, which may be 
panel-, console- or roof-mounted, is in a single case and 
is of large-scale integrated circuit-type construction. 


Specifications 
Dimensions: 45 x 160 x 215 mm 
Weight: 1.18 kg 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


TRS-42 ATC transponder system 
The TRS-42 ATC transponder system is a digital 325 W 
solid-state transponder for positive identification in the 


The AlliedSignal CAS 66 TCAS | consists of (rear) the directional antenna and (front, left to right) the 
control, graphics computer and processor 


ATC environment. It consists of the TR-421 transmitter/ 
receiver and the CD-422 control display unit. 

The TR-421 transmitter/receivers solid-state design 
gives 4096 codes of operation, plus Modes A, B and 
Mode C altitude reporting when connected to an 
encoding altimeter. The unit utilises a single chip micro- 
processor which ensures code data validity and dis- 
play. To increase system reliability the TR-421 utilises a 
dual transmitter design. Under normal operating con- 
ditions the dual transmitters work together to provide a 
full 325 W of power. If one of the transmitters fails, the 
unit would continue to function, although at a reduced 
power capability. This feature is especially important in 
single transponder installations, where the loss of the 
transmitter would leave no identification capability. 

The CD-422 control display unit has the capability to 
control a dual transponder installation via a single con- 
trol head. The selection is made by simply pressing the 
selector button on the front panel. In a single transpon- 
der installation, this button is not provided. The CD-422 
also provides an annunciation of the letters ID when- 
ever the transponder replies to an interrogation. When 
the mode selector is in the VFR position, the active tran- 
sponder is channelled to the VFR 1200 code. This code 
may be preprogrammed according to other inter- 
national VFR codes. 

The TRS-422 provides full time self-testing along with 
a pilot-selectable TEST mode. The self-testing monitors 
all key circuits such as the transmitter, receiver, 
encoder, decoder, video processor and central 
processor. 


Specifications 

Dimensions: (control display unit) 63.5 x 79.38 x 
63.5 mm 

(front connector transmitter/receiver) 10.16 x 10.16 x 
27.94 mm 

(rear connector transmitter/receiver) 10.16 x 10.16 x 
32.05 mm 

Weight: (control display unit) 0.27 kg 

(front connector transmitter/receiver) 2.31 kg 

(rear connector transmitter/receiver) 2.73 kg 

Power supply: 18-33 V DC, 0.9 A nominal 


Contractor 
AlliedSignal General Aviation Avionics. 


The AlliedSignal TRS-42 ATC transponder system 
showing the TR-421 transmitter/receiver (left) and 
the CD-422 control display unit (right) 


AV400C C-band radar 


transponder 
The AV400C C-band radar transponder is a general- 
purpose radar augmentation device used to enhance 
the tracking capability of C-band radars. Utilised pri- 
marily for range safety functions, the transponder is 
suitable for use in both manned and unmanned aircraft, 
missiles and target drones. 

The AV400C features 400 W minimum peak power 
output and long-life beacon magnetron. It is tunable 


over 5.4 to 5.9 GHz and has a sensitive superhetero- 
dyne receiver, single and double pulse interrogations 
and single antenna connection. The system has open 
and short circuit antenna protection, reverse polarity 
protection and adjustable code and delay selection. 


Contractor 
Aydin Vector Division. 


The Aydin Vector AV400C C-band radar 
transponder 


CWS691 collision warning system 
The CWS691 collision warning system for business and 
general aviation aircraft shows the range, bearing and 
relative altitude of transponder-equipped aircraft over 
360° within a specified range up to 10 nm and £2700 ft. 


The system provides onboard real-time traffic assess- 
ment in either passive monitoring or active interrog- 
ation modes. 

Passive monitoring of contact between ground- 
based radars and nearby air traffic is the primary oper- 


ating mode and is a significant enhancement over 
TCAS II and most TCAS | systems that operate in an 
active mode only. Active interrogation of aircraft tran- 
sponders is similar to other TCAS systems. 

This dual mode operation means the CWS691 can 


work effectively both in areas of high aircraft density 
common to busy terminals or where ATC radars are not 
available. 

In addition to displaying aircraft on the control/dis- 
play unit, the CWS691 computes and projects the vel- 
ocity vector of any aircraft within sensor range. If the 
closing projected approach of any aircraft poses a col- 
lision threat, the CWS691 will issue an aural and visual 
alert. 

The CWS691 works in conjunction with an encoding 
altimeter for differentiating altitude and an aircraft direc- 
tional gyro-compass for determining direction. 

In addition, the performance of the CWS691 can be 
expanded when interfaced with a radio altimeter to 
allow the CWS691 to recognise aircraft on the ground 


at airports, a landing gear position switch to sense 
when the aircraft is in a landing configuration so that the 
traffic alert zone is automatically reduced, a squat 
switch to sense when the aircraft is on the ground ora 
position sensor to provide for external input of latitude 
and longitude. 

The CWS691 system includes a remote-mounted 
transmitter/receiver computer, panel-mounted control/ 
display unit, two small transponder antennas and a pos- 
ition sensor antenna. 


Specifications 

Dimensions and weight: 
(transmitter/receiver computer) 
343.4 mm; 5.44 kg 


194 x los. XxX 


USA / RADAR 67 


(control/display unit) 3 ATI x 210.6 mm; 1.36 kg 
(omnidirectional antenna) 57.1 « 47.2 x 68.1mm; 
0.14 kg 

(position sensor antenna) 406.4 « 82.3 « 215.9 mm; 
0.5 kg 

Power supply: 28 V DC, 85 W 


Contractor 
BFGoodrich Flight Systems Inc. 


Offensive avionics system for the 
B-1B 

In October 1981, after a long evaluation of possible air- 
craft to carry cruise missiles, short-range attack miss- 
iles and nuclear and conventional weapons, the United 
States Government made the decision to resume devel- 
opment and production of the previously cancelled B-1 
bomber. The improved version, the B-1B, augments 
and replaces the large but ageing fleet of B-52s. The 
B-1B programme called for the acquisition of 100 air- 
craft by the US Air Force Strategic Division Air Com- 
mand (SAC) by June 1988. 

Boeing Military Airplanes is one of four associate 
contractors participating in the B-1B programme and is 
responsible for development and production or acqui- 
sition of the offensive avionics system and supporting 
elements of the defensive avionics system. 

The B-1B avionics are outgrowths of the original B-1 
avionics developed, also by Boeing, for the update of 
the B-52. During the time between B-1 cancellation and 
initiation of the B-1B programme extensive refinements 
in the systems were made, resulting in improved accu- 
racy, reliability and overall performance. Provision for 
growth to accept future mission requirements was also 
improved. FSD effort to integrate the SRAM 2 missile 
system into the B-1B is currently underway. This 
involves adding one LRU, doubling the computer mem- 
ory and development of the mission software. 


The B-1B offensive avionics system can be divided 
into four interacting subsystems. These are: the com- 
putation complex subsystem; navigation subsystem; 
stores management subsystem; and controls and dis- 
plays subsystem. These are interconnected with, and 
operate in conjunction with, aircraft systems provided 
by Rockwell International and the defensive system 
provided by AIL Systems. A brief description of each of 
the subsystems is as follows: 

Computation Complex Subsystem 

The computation complex is built around four dual 
redundant MIL-STD-1553B databusses. These are con- 
nected to four avionics computer control units and a 
mass storage unit supplied by IBM and to two data 
transfer units from Sundstrand. The databusses also 
connect to various units of the other avionics subsys- 
tems. Together these units perform the functions of 
data/instruction loading, transfer, storage, distribution 
and processing. Nearly all of the avionics functions are 
performed either through avionics flight software and 
mission data loaded into the ACCs or by operator 
actions processed in the ACCs. 

Navigation Subsystem 

The navigation subsystem enables the B-1B to navigate 
and penetrate to predesignated target areas, to align 
and deliver a variety of nuclear and non-nuclear weap- 
ons and to exit from the target area and return to a des- 
ignated landing site. 


The major components of the navigation subsystem 
are the inertial navigation units provided by Kearfott, a 
dual channel radar system from Westinghouse Electric 
Corporation and a Doppler velocity sensor from Tele- 
dyne Ryan. A radar altimeter manufactured by Honey- 
well provides height above the terrain at altitudes 
between zero and 5000 ft over both land and water. 

Navigation data is processed in the computation 
complex computers and provided to other avionics 
subsystems for guidance, control and weapon delivery 
functions. Two IBM avionics computer controls, ident- 
ical to those in the computation complex, are used to 
compute navigation and radar data for terrain-following 
functions. 

Stores Management Subsystem 

The B-1B is designed to carry and deliver both conven- 
tional and nuclear weapons of numerous types cur- 
rently in the Air Force inventory or under development. 
It is capable of being adapted for new weapon types as 
they become available. Weapons are carried in either a 
two- or three-weapon bay configuration and on exter- 
nally mounted pylons. 

The major components of the stores management 
subsystem are the Weapon Interface Units (WIV). 
These are provided in several types and are employed 
according to the aircraft configuration and the weapon 
type to be carried. They provide the interface between 
the various weapons and aircraft and avionics systems. 
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All power, control, status and alignment functions pass 
through the WIUs which are designed and manufac- 
tured by Boeing. 

Controls and Displays Subsystem 

The controls and displays subsystem provides the air- 
craft flight crew interface with the avionics system. Con- 
trol and display components in the form of control 
panels and CRT displays are located in the forward 
(pilot/co-pilot) station and at both the offensive and 
defensive system operator stations. 

Control of both the offensive and defensive avionics 
is achieved via 12 Boeing designed and manufactured 
control panel types and two tracking handles. Display is 
on three MultiFunction Display (MFD) units, two elec- 
tronic display units and on radar target indicators. The 
MFDs are driven by a display electronics unit. 


Status 
In continuing development and in operational use. Sys- 
tems for all 100 aircraft were delivered before the end of 
the first half of 1988. Currently, full-scale development 
activities are underway to integrate the short-range 
attack missile Il (SRAM Il) weapon system with the 
B-1B. 

A modified BAC 1-11 continues to be used for 
additional flight development testing of the Westing- 
house APQ-164 offensive radar system. 


Contractor 
Boeing Defence & Space Group Military Airplanes 
Division. 


Offensive avionics system update 
for the B-52 


In parallel with the B-1B avionics development a large- 
scale Offensive Avionics System (OAS) update pro- 
gramme was conducted at Boeing Wichita for selected 
versions of the US Air Force’s fleet of Boeing B-52s, the 
first major offensive electronics refurbishment activity 
since the aircraft entered service in the mid-1950s. In 
July 1979 the US Air Force nominated Boeing as prime 
contractor to produce five OAS update systems for 
flight-test installations aboard three B-52Gs and two 
B-52Hs, together with the modifications needed to inte- 
grate the US Air Force Boeing AGM-86B air-launched 
cruise missile. Power was applied to the first test air- 
craft in mid-May 1980. 

As a result of the trials, follow-on contracts for the 
B-52 OAS update were awarded, covering the pro- 
duction of 264 kits for B-52G and B-52H versions 
between November 1979 and March 1986. The first 
production kits were delivered in June 1981. 

Principal items of equipment comprising the OAS 
update on the B-52 are: three 64 k general-purpose IBM 
computers for navigation and weapons delivery, with ei- 
ther computer capable of handling all the mission- 
essential functions; Teledyne Ryan AN/APN-218 com- 
mon strategic Doppler radar; Lear Siegler 
attitude/heading reference system as used on the 
Lockheed C-141 Starlifter transport; Honeywell Stan- 
dard Precision Navigator Gimballed Electrostatic Air- 
craft Navigation System (SPN/GEANS), a_ higher 
accuracy version of the system developed for an earlier 
B-52D avionics update; Honeywell radio altimeters with 


terrain-correlation capability; modifications by Norden 
to the terrain-mapping and avoidance radar with the 
aim of improving its reliability (the radar has been a 
major maintenance item on the B-52); and new multi- 
function controls and displays that will reduce the 
space occupied and maintenance requirements. 

Although reliability and lower maintenance, rather 
than better performance, were the principal aims of the 
OAS update, the change from heavy, power-consuming 
vacuum-tube technology to solid-state digital elec- 
tronics has provided crews with more flexibility and a 
smaller workload. Reliability has improved by a factor of 
10. The intention is that data on each mission will be 
programmed into the OAS via the IBM computers, 
using Sundstrand data-transfer units. Four such units 
are used on each aircraft: one for data relating to the 
basic computer programs, one for data associated with 
the cruise missile, another to record faults as they 
develop within the system for subsequent analysis and 
one for aircraft mission information. 


Status 

The first B-52 to have the OAS update made its initial 
flight in September 1980 and, after the flighttest pro- 
gramme, was handed over to the US Air Force in 
August 1981. The programme is now complete with all 
B-52G/H aircraft modified. 


Contractor 
Boeing Defence & Space Group Military Airplanes 
Division. 


Impatt radar altimeter 

Impatt is a low-cost lightweight radar altimeter suitable 
for general aviation. It features a combined antenna 
and transmitter/receiver unit and an independent indi- 
cator. The antenna uses microstrip solid-state tech- 
nology and a miniaturised pulse measurement 
processing system. The servo-driven indicator incor- 
porates a decision height selector which gives visual 
and audio indications on reaching the preset altitude. 
An additional module provides interfaces for other sys- 
tems, such as autopilot/flight director, ground-proxim- 
ity warning system and recorders. 


Specifications 

Dimensions: (transmitter/receiver/antenna unit) 102 x 
1383 x 33 mm 

(indicator) 3 ATI 

Weight: (transmitter/receiver/antenna unit) 0.5 kg 
(indicator) 0.5 kg 

Power supply: 14 or 28 V DC 

Frequency: 4300 MHz 

Max altitude: 2500 ft 

Accuracy: (40-100 ft) 5 ft 

(100-400 ft) 5% 

(>400 ft) 7% 


Status 
No longer in production. 


Contractor 
Bonzer Inc. 


Mini-mark radar altimeter 

Mini-mark was developed as a very-low-cost radar alti- 
meter suitable for general aviation. The system uses a 
combined antenna and transmitter/receiver unit and is 


The Bonzer Impatt radar altimeter 


able to have a decision height unit added, to give visual 
and audio indication of having reached a preset 
altitude. 


Specifications 

Dimensions: (transmitter/receiver/antenna unit) 89 x 
127 X 153 mm 

(indicator) (diameter) 51 mm x (depth) 89 mm 
Weight: (transmitter/receiver/antenna unit) 0.9 kg 
Power supply: 14 or 28 V DC 

Frequency: 4300 MHz 
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The Bonzer Mini-mark radar altimeter 


Max altitude: 1000 ft 
Accuracy: 7% 


Status 
No longer in production. 


Contractor 
Bonzer Inc. 


621A-6 transponder 

The Collins 621A-6 transponder is an air transport sys- 
tem operating in Modes A, B and C on 4096 codes. 
Space is also available for Mode D operation and it has 
a provision for X-pulse. Mode C altitude reporting 
extends to 126 700 ft when the transponder is used 
with an altitude digitiser or an air data computer. The 
unit operates on the normal receiver and transmitter fre- 
quencies of 1030 and 1090 MHz respectively and the 
transmitter output power is nominally 700 W. The sys- 
tem is remotely controlled. 


Solid-state digital microcircuitry construction is used 
throughout the 621A-6. Delay-lines are replaced by digi- 
tal delay-circuits and all timing functions are performed 
by digital shift-register techniques. Front-end noise has 
been eliminated by using a strip-line duplexer which 
also permits both receiver and transmitter to operate 
through a single antenna. A lightweight quarterwave 
cavity is employed in the transmitter section. A ferrite 
isolator between this and the antenna ensures constant 
loading, regardless of antenna matching, and contrib- 
utes to frequency stability. 


Self-testing is carried out by an internally generated 
signal which is injected into the receiver at just over the 
minimum sensitivity level. This checks receiver sensi- 
tivity and frequency, decoder tolerance, monitor cir- 
cuits and the selected mode together with Mode C. The 
test can be performed either from the controller or at 
the transponder itself. 

During normal operation, the monitor circuits main- 
tain a continuous check on transmitter frequency, 
transmitted power, transmitted code, reply pulse spac- 
ing and internal timing circuits. If a fault is detected, a 


visual warning is given. A facility for continuous auto- 
matic self-test when the aircraft is beyond the range of 
normal ground interrogation is available as an option. 

Maintenance monitors isolate any malfunctions to 
the antenna and its cables or to the transponder unit 
itself. Latching maintenance monitors on the front 
panel change from black to yellow if a malfunction 
occurs and remain yellow until reset. A separate test 
connector on the back panel facilitates ground main- 
tenance and is used to interface the unit with automatic 
test equipment. 


Specifications 
Format: *% ATR short 
Weight: 6.16 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 


621A-6A transponder 


Based largely on the design of the earlier 621A-6 model 
transponder (for which the 621A-6A is intended as a 
replacement), the later model exploits advances made 
in microcircuitry techniques to improve performance 
and reliability. 

Compared with its predecessor, the 621A-6A has 
190 fewer components and the functions of five cards 
in the earlier unit are now performed by a single card. 
Furthermore, technological improvements have 
resulted in a reduction of 15 per cent in the initial pur- 
chase cost, and an increase of 100 per cent in mean 
time between failures is also expected. 

The 621A-6A shares a large number of components 
with the 621A-6 and the two systems are directly inter- 
changeable so that retrofits are simple. There is, apart 
from the reduced number of parts, one significant 
design change, namely the addition of pulsewidth 
adjustment facilities. This permits adjustment to offset 
the effects of ageing in the main transmitter valve, 
extending this item’s working life to give a lower 
replacement burden. 


Specifications 
Format: % ATR short 
Weight: 6.16 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


860F-4 digital radio altimeter 

The 860F-4 employs large-scale integrated technology 
and microprocessors but has an analogue output for 
driving existing non-digital instruments. It has been 
designed to ARINC 552/552A and can be used as a ref- 
erence for Category IIIA automatic landings. Collins 
says that the digital technology gives a 30 per cent 
reduction in parts and 40 per cent saving in weight com- 
pared with the earlier non-digital 860F-1 system. The 
equipment can be used from —20 to 2500 ft. The out- 
puts comply with ARINC 429 (digital) and ARINC 552/ 
552A (DC analogue). 


Specifications 

Format: % ATR short 

Frequency: 4300 MHz 

Weight: 5.4 kg 

Power supply: 115 V AC, 400 Hz, 50 VA 


Contractor 
Collins Commercial Avionics. 


ALT-50/55 Pro Line radio 


altimeters 

These two radio altimeters, one with a range of zero to 
2000 ft, the other zero to 2500 ft, have been designed 
for business aircraft. Both types provide decision 
height annunciation for Category II landings. The 
decision height annunciators can be set at any desired 
altitude and both instruments can interface with high 
performance flight directors and autopilots. The DRI-55 


indicator is offered with a numeric readout of radar alti- 
tude and decision height. 
Dual ANT-52 antennas are included. 


Specifications 

Dimensions: radio (transmitter/receiver) % ATR short 
dwarf 

(indicators) 77 x 77 X 152 mm 

(antenna) 25 x 25 x 20 mm 

Weight: (transmitter/receiver) 2.54 kg 

(indicator) 0.7 Ibs 

(antenna) 0.1 kg 

Power supply: 28 V DC 


Status 
In production and in service. 


Contractor 
Collins Commercial Avionics. 


RNS-325 weather/navigation 


radar system 

The RNS-325 is essentially the Collins WXR-300 
weather radar (see later entry) with an additional pro- 
cessing unit that makes it possible to superimpose on 
the weather map, aircraft position with respect to 
ground stations, waypoints and course and heading 
lines. En route waypoints or navigation stations appear 
to move from the top of the screen to the bottom, a 
major advantage being that, with course and heading 
lines being displayed simultaneously on the same CRT, 
any drift shows up immediately. This indication is par- 
ticularly helpful when flying in the vicinity of storms, 
when considerable and rapid changes in wind speed 
and direction may occur due to local large pressure 
changes. 

The radar/navigation functions of the system make it 
possible to plot course lines to area navigation way- 
points, VORTacs, or the intersections defined by head- 
ing and course lines, or Omega tracks. Two course 
lines and a heading line can be plotted simultaneously 
to form several legs in a navigation segment such as a 
SID or a STAR. Clear presentation of such information 
facilitates the choice of time and fuel-saving routes. The 
system also provides storage and convenient retrieval 
of alphanumeric data such as checklists. 


Status 
In production and service. The system was introduced 
during 1980 and has been adopted by Learjet, Beech 
and Sabreliner. It has also been fitted to British Aero- 
space HS125-700s and many other jet and turboprop 
aircraft. 


Contractor 
Collins Commercial Avionics. 
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TCAS II traffic alert and collision 


avoidance system 

The Collins Traffic alert and Collision Avoidance Sys- 
tem (TCAS Il) is a complete system which includes 
directional antennas, an advanced _ technology 
receiver/transmitter, Mode S transponder and a variety 
of display options. 

The TTR-920 receiver/transmitter incorporates 
advanced surface-mounted devices in high density cir- 
cuit designs for high reliability. It contains comprehen- 
sive self-test circuitry and is compatible with central 
maintenance computers. The receiver/transmitter 
includes new L-band RF concepts, the Rockwell 
advanced architecture microprocessor and high-speed 
signal/data processing. The TTR-920 is designed to fit 
any aircraft and interfaces with both analogue and digi- 
tal systems. It weighs 8.16 kg, uses only 80 W of power 
and requires no cooling. 

The TPR-720 Mode S transponder has been fully 
TSO’d and in production since 1987. It automatically 
selects whichever is the better of the top or bottom 
fuselage-mounted antennas. Complete air-to-ground 
data link capability is provided as well as air-to-air cross 
co-ordination. The TPR-720 includes interfaces for 
ARINC 429, 575, synchro or Gillain altitude data. 


The Collins TCAS Il display on the WXR-700 
weather radar indicator 


Centre panel presentation of the Collins RNS-325 combined weather radar and navigation display 
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The TRE-920 TCAS directional antenna is an L-band 
array designed specifically to operate with the TTR-920 
receiver/transmitter. The antenna has no integral elec- 
tronics; a variety of baseplates are available to fit all air- 
craft fuselages. 

Traffic Advisory (TA) and Resolution Advisory (RA) 
displays are required for TCAS. An electronic plan pos- 
ition indicator is required for TA. A variety of Collins dis- 
plays is available for aircraft with limited panel space. 
These include vertical speed indicators, a combined 
display with weather radar or displays on electronic 
flight instruments. 

The TTC-920 TCAS/Mode §S control unit is a single 
panel-mounted unit which controls TCAS operational 
modes, altitude reporting, identification code, tran- 
sponder operational modes and system test. Control of 
TCAS TA display range and mode is available as an 
option. 


Status 
Collins TCAS II has been selected by over 30 major air- 
lines who have ordered more than 3000 systems. 


Contractor 
Collins Commercial Avionics. 


TCAS-94 traffic alert and collision 


avoidance system 

The Collins TCAS-94 meets the needs of regional and 
business aircraft operators for TCAS II capability in the 
new air traffic control environment. The TCAS-94 sys- 
tem operates as an airborne surveillance radar system 
in interrogating the ATC transponders of nearby aircraft 
within a 14 nm (26 km) range. Range, relative bearing 
and altitude of the nearby aircraft are measured by the 
TCAS-94 system for use in computing potential intruder 
aircraft. The TCAS-94 system provides aural warnings 
as well as visual indications. The visual warnings are 
provided in the form of Traffic Advisories (TAs) and 
Resolution Advisories (RAs). The TAs indicate the rela- 
tive position of aircraft in close proximity, to assist the 
flight crew in visual acquisition. The RAs depict the 
commanded vertical manoeuvre necessary to achieve 
safe separation from nearby aircraft. 

The TCAS-94 system is comprised of a TTR-920 
TCAS ll receiver/transmitter, TRE-920 directional 
antennas, TDR-94D diversity Mode S transponder, 
TVI-920D RA/TA/VSI liquid crystal display, TTC-920 
TCAS/Mode S control, MFD-85C multifunction display 
and a CTL-92T TCAS control. A variety of combinations 
of these equipments will give operators full TCAS Il 
capability necessary to operate in US airspace. The 
TCAS-94 system was designed for new aircraft as well 
as for the retrofit market. The Collins TCAS-94 system is 
fully ARINC 735 compatible. 


Specifications 

Dimensions: (TTR-920) 196 x 193 x 389 mm 
(TRE-920) 159 x 25.4 x 280 mm 

(TDR-94D) 124.5 x 84.6 x 353.2 mm 

(TVI-920D) 76.2 x 76.2 x 190.5 mm 

(TTC-920) 146.1 x 57.2 x 127 mm 

(CTL-92T) 60.3 x 66.7 x 149.2 mm 

Weight: (TTR-920) 8.16 kg 

(TRE-920) 0.7 kg 

(TDR-94D) 3.18 kg 

(TVI-920D) 1.6 kg 

(TTC-920) 0.9 kg 

(CTL-92T) 0.7 kg 

Power supplies: (TTR-920) 27.5 V DC, 80 W(115 VAC 
optional) 

(TDR-94D) 27.5 V DC, 25 W 

(TVI-920D) 27.5 V DC, 15 W (115 V AC optional) 
(TTC-920) 115 V AC, 8 W 

(CTL-92T) 27.5 V DC, 6.9 W 


Status 
Production units were available during the first quarter 
of 1990. 


Contractor 
Collins Commercial Avionics. 


TDP-750 Mode S transponder 

First deliveries of this system, which adds the Mode S 
selective address facilities to standard Modes 1, 2, 
3A/C capability, were made in Spring 1988. The 
TDP-750 is compatible with ARINC 735 TCAS. The unit 
weighs 5.2 kg. 


Contractor 
Collins Commercial Avionics. 


TDR-90 transponder 

The TDR-90 is an air traffic control Mode A and C tran- 
sponder with 4096 codes and an altitude reporting cap- 
ability of up to 126 000 ft when used with an encoding 
altimeter. It is a remotely controlled system designed 
primarily for general aviation. 

The system has a transmitter output power of 325 W 
nominal (250W minimum) on a_ frequency of 
1090 MHz. Positive sidelobe suppression facilities are 
incorporated in order to provide a cleaner paint on the 
interrogators trace. Two-way mutual suppression 
avoids interference with DME. Another feature is a strip- 
line duplexer to control receiver front-end noise while 
retaining high sensitivity and frequency stability regard- 
less of antenna matching. 

A built-in test facility for both the transmitter and 
receiver functions is included. Test signals are injected 
at just above the minimum sensitivity level to ensure 
that receiver, decoder, encoder and transmitter are 
functioning correctly. 

The system’s CTL-90 control unit has two-knob code 
selection, ident, self-test, standby and altitude reporting 
on/off controls. An optional system selection switch 
can also be incorporated for use in dual installations. 
The display is of the gas-discharge type. The TDR-90 
electronic unit can, however, interface with most con- 
ventional transponder controllers as well as the CTL-90 
unit. 


Specifications 
Format: % ATR short 
Weight: 1.59 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


TDR-950 Microline transponder 
The Collins TDR-950 is a panel-mounted air traffic con- 
trol transponder for light aircraft. It responds to interrog- 
ation on 4096 codes, covering Modes A and C, but can 
be converted to Mode B or to B/C coverage. When 
used with a suitable encoding altimeter, it has an alti- 
tude reporting capability of up to 62 000 ft. The system 
is interrogated on a frequency of 1030 MHz, respond- 
ing with a nominal output of 250 W on 1090 MHz. 

The TDR-950 employs LSI-MOS integrated circuitry, 
with all encoding and decoding functions being carried 
out by a chip. Self-test facilities are incorporated. 


Specifications 
Dimensions: 159 x 41 x 207 mm 
Weight: 0.91 kg 


The Collins TWR-850 weather radar cockpit display 


Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


TWR-850 turbulence detecting 


weather radar 

The TWR-850, announced in September 1985, is 
claimed to be the first weather radar suitable for busi- 
ness aircraft that can detect and display turbulence 
using the Doppler principle. The system uses solid- 
state electronics technology, has an integrated trans- 
mitter/receiver antenna and weighs less than 9 kg. The 
radar picture is displayed on a CRT which is part of the 
EFIS, using one or two WXP-850 control panels to sel- 
ect the various operating modes and ranges; two con- 
trol panels enable pilot and co-pilot to select 
independent displays. Auto-tilt and ground clutter sup- 
pression are additional features which ease the import- 
ant task of tilt management to discriminate weather 
from ground returns. A feature, offered to the general 
aviation and regional airline sectors for the first time, is 
picture rotation as the aircraft turns. Maximum weather 
detection range is 300 nm (550 km), turbulence can be 
detected out to 50 nm (85 km). 


Specifications 
Frequency: X-band, 9345 MHz 
Range: 300 nm (550 km) 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


12, 14 and 18 in diameter flat-plate antennas are 
available for the Collins TWR-850 weather radar 


Collins Radar 


WiR- 2004 TSO 


A Collins weather radar indicator showing cloud 20 and 40 nm ahead 


WXR-200A Microline weather 
radar 


Designed for light twins and some single-engined air- 
craft, the monochromatic WXR-200A is the smallest 
system in the Collins range of weather radars. A high 
resolution picture, the result of amemory enhancement 
technique to provide the equivalent of 128 000 bits of 
memory, smooths out block-edged storm outlines and 
minimises target shift and smearing. The result is that 
fine detail in the picture, such as hooks, anvils and scal- 
lops can be more clearly seen. For typical weather- 
mapping the system operates at 5.5 us pulsewidths, 
but for close-in weather and for ground-mapping it auto- 
matically shifts to 1 us for better picture clarity and 
definition. 

The system comprises three units: a 12 in (305 mm) 
slotted array flat-plate antenna (optional alternatives are 
a 10 in (254 mm) flat-plate or 12 in (305 mm) parabolic 
dish) with pitch stabilisation, transmitter/receiver and 
control/display unit. The bright display is readable 
under high ambient lighting conditions and is pre- 
sented in four levels. Pilot-selectable receiver gain has 
three levels to help in some ground-mapping situations 
and to assist in weather analysis. 


Specifications 

Dimensions: (control/display unit) 
257 mm 

(transmitter/receiver) 127 x 127 x 315.5 mm 
Weight: (antenna) 2.77 kg 

(transmitter/receiver) 4.86 kg 

(control/display unit) 2.67 kg 

Frequency: X-band (9345 MHz) 

Power output: 5 kW 

Pulsewidth: 5.5 us long-range, 1 Ls short-range 
Range: 180 nm 

Antenna scan angle: +45° about fore-and-aft axis 
Qualification: FAA C63b 


159: x 102 x 


Status 
In service, no longer in production. 


Contractor 
Collins Commercial Avionics. 


WXR-250A Pro Line weather radar 


For the larger twin-engined and jet-powered corporate 
aircraft and small/medium helicopters, the monochro- 
matic WXR-250A incorporates many of the features of 
the smaller Microline WXR-200A described above. For 
long-range mapping the system automatically gener- 
ates 5.5 lis pulses, providing the power needed to scan 
the weather within a range of 240 nm (445 km). When 
the pilot selects the mapping mode the system 
switches itself to 1 us pulsewidth for better resolution. 

Seven modes are provided: 

WX gives cyclic contouring on alternate antenna 
scans 

WX HOLD freezes the display 

WX ID (weather ident) displays only the contoured 
areas 

NORM displays all levels (no contour or cyclic 
contour) 


MAP gives maximum gain without cyclic contouring 
(there are four lower gain levels) 

TEST energises a test pattern to verify operation of 
the control/display unit 

STBY energises the system but without transmission. 

At the time of its introduction in the mid-1970s the 
WXR-250A was perhaps the most economically pack- 
aged radar in its category. The transmitter/receiver 
package is still one of the smallest, enabling it to be 
mounted close to the antenna so that the waveguide 
can be as short as possible, thus increasing 
performance. 


Specifications 

Power output: 5 kW from magnetron 

Pulsewidth: 5.5 Ls long-range, 1 ls short-range 
Frequency: X-band (9345 MHz) 

Range: 240 nm (445 km) 

Antenna: 12 in (305 mm) flat plate fully stabilised, scan 
angle +60° 


Status 
In service, no longer in production. 


Contractor 
Collins Commercial Avionics. 


WXR-300 Pro Line weather radar 

Designed for the larger twins and turboprop and jet cor- 
porate aircraft, the WXR-300 is the first of Collins’ 
second-generation colour radars and the first to incor- 
porate push-button control of mode and range. Good 
picture resolution is obtained by using 250 000 bits of 
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display. One of the advantages of the radar is its capa- 
bility as an alphanumeric and graphics information dis- 
play when connected to an appropriate computer. 
Information such as normal and emergency operating 
procedures or navigation data can be entered by the 
pilot through an optional keyboard entry device. 


Specifications 

Weight: (system with 18 in antenna) 13 kg 
Frequency: 9345 MHz 

Power output: 5 kW 

Pulsewidth: 5.5 Ls long-range, 1 [1s short-range 
Range: 300 nm (555 km) 

Qualification: FAA TSO C63b 


Status 
No longer in production. In service. 


Contractor 
Collins Commercial Avionics. 


WXR-350 weather radar 

Collins introduced the WXR-350 weather radar in 1984. 
It is intended to work specifically in conjunction with 
electronic flight instrument systems and detects four 
levels of precipitation, the fourth being displayed in 
magenta. There is also a path attenuation correction 
alert function which informs pilots of possible weather 
cells which are hidden behind heavy rainfall areas. This 
system uses the same transmitter/receiver as the 
WXR-300. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


WXR-700C/WXR-700X radar 


The Collins WXR-700 Series digital colour radar was the 
first airline-category digital colour weather radar to fly. 
Geared to ARINC 708, the system replaces the mag- 
netron of earlier radars with solid-state power gener- 
ation as the basis for alternative C- or X-band radars. 
Along with electronic advances, the design team 
worked closely with the US National Severe Storms 
Laboratory (NSSL) to obtain the most up-to-date under- 
standing of how cells form and grow in storms. 

The WXR-700 comprises four units: a slotted-array 
flat-plate antenna (for good sidelobe reduction), a 
microprocessor-controlled transmitter/receiver, a dis- 
play unit and a control unit. The microprocessor control 
system in the transmitter/receiver supervises all control 
and data transfers, programmes and controls the RF 
processes such as pulsewidth, bandwidth and pulse 
repetition frequency selection and directs antenna 


The Collins WXR-350 weather radar display 
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A Collins WXR-700XM ground-mapping display shown offset to give maximum coverage to the right of the 
aircraft's track 


scan and stabilisation. The unit also contains circuits to 
reduce ground-clutter suppression when operating in 
the weather mode. An optional feature is pulse-pair 
Doppler processing, whereby, with the addition of a sin- 
gle circuit board to the transmitter/receiver, the hori- 
zontal velocity of rainfall can be sampled. This 
technique is recommended by the NSSL as being par- 
ticularly suitable for the analysis of storm cells. 

The CRT indicator uses a high resolution shadow- 
mask tube with a multicolour display scheme. The CRT 
provides alphanumeric identification of radar modes 
and incorporates annunciators and controls. The 
receiver has a sufficiently wide dynamic range to detect 
the Z-5 and Z-6 levels of rainfall that indicate a high 
probability of hail. 


In December 1982 Collins Air Transport Division 
announced TSO approval for a new version of the 
WXR-700 series radar incorporating a facility to detect 
atmospheric turbulence. The facility permits a con- 
siderable advance in weather interpretation, going 
beyond the conventional method of assessing turbu- 
lence by measuring areas of high rainfall. By means of a 
Collins-patented technique involving Doppler process- 
ing, the system can measure changes in rainfall vel- 
ocity, which is now concluded to be a more reliable 
guide to the presence of turbulence than absolute rain- 
fall rates. Weather radars currently depend on the oper- 
ator’s ability to interpret radar echoes by their shape, 
intensity and gradient. The new method shows, in 
magenta on the radar screen, areas of turbulence by a 


more direct (and therefore more reliable) method than 
has previously been possible. 

Two factors are responsible for this capability. First, 
the perfecting by Collins of a solid-state coherent trans- 
mitter/receiver that generates stable frequencies with 
very small dispersion, as opposed to the earlier mag- 
netrons that produced a relatively broad band of fre- 
quencies. Secondly, Collins’ modification of the 
pulse-pair detection technique for measuring velocity 
changes permits much greater accuracy than with cur- 
rent radars. By receiving the in-phase and quadrature 
components of signals simultaneously, errors due to 
aircraft speed and antenna angles with respect to the 
weather under surveillance are effectively cancelled. 


Specifications 

Dimensions: (identical for C- and X-band) 
(antenna) ARINC 708 

(transmitter/receiver) 8 MCU 

(indicator) ARINC 708 Mk II 

(control unit) 146 x 67 x 152 mm 

Weight: (antenna) 12.25 kg 
(transmitter/receiver) 12.25 kg 

(indicator) 8.16 kg 

(control unit) 1.04 kg 

Frequency: (C-band) 5440 MHz 

(X-band) 9330 MHz 

Power output: (C-band) 200 W, (X-band) 100 W 
PRF: (C-band) 180-1440, (X-band) 180-1440 
Pulsewidths: (C-band) 2-20 us, (X-band) 1-20 us 
Range: (C-band) 240 nm (445 km) 

(X-band) 320 nm (593 km) 


Status 

In production and service. In 1986 a military version, 
designated WXR-700XM, was introduced; this provides 
a ground-mapping facility, available independently at 
various crew stations. Over 2000 WXR-700s had been 
ordered by mid-1987. 


Contractor 
Collins Commercial Avionics. 


WXR-700XW radar 

The WXR-700XW is a forward-looking weather radar 
system capable of detecting and displaying windshear 
and microburst events. The system performs. all 
weather and turbulence-avoidance functions and auto- 
matically activates the windshear function on take-off 
and at 2500 ft AGL on approach. 

The WXR-700XW combines military look-down tech- 
nology with the industry standard X-band Doppler 
WXR-700X (see item above). The system scans the area 
ahead of the aircraft to detect dangerous windshear. 
Thresholds are precisely calibrated throughout the 
active range to give timely advisories and warnings, 
with both aural alarms and visual displays. The system 
will be capable of detecting the majority of windshear 
events up to 90 seconds ahead of the aircraft. 

Existing WXR-700X radars can be economically 
upgraded to include windshear detection capability. 


Contractor 
Collins Commercial Avionics. 


AN/APQ-153 fire-control radar 
The AN/APQ-153 Airborne Search Target Attack Radar 
(ASTAR) is a lightweight search and range tracking 
radar used aboard F-5E aircraft. This system operates 
in the band frequency range and provides stabilised 
search, automatic acquisition and target illumination, 
and automatic target ranging with boresight steering in 
the missile mode for head-down launch of Sidewinder 
AIM-9 missiles. In the gunnery modes, the radar auto- 
matically provides range and range rate outputs for tar- 
gets within the sight lead-angle computation envelope. 

The system consists of five main units: antenna 
assembly, receiver/transmitter, radar processor, indi- 
cator and set control. Combined weight is 50 kg. The 
antenna is a parabolic 12 x 16 in (30 x 40 cm) dish with 
horizontal polarisation. The indicator uses a 5in 
(127 mm) direct view storage tube and provides a 
B-scope search display and a lock-on missile mode dis- 
play. Built-in test is provided for radar performance 
verification. 

The APQ-153 has the following principal modes of 
operation: 


Search Mode 

In search operation, a 7° elevation beamwidth is 
stepped up 3° at the right azimuth limit and down 3° at 
the left azimuth limit, providing a two bar scan coverage 
of 10° in elevation. This two bar 10° coverage can be 
adjusted +45° in elevation by the pilot. Azimuth search 
coverage is +45°. The search pattern is space-stabil- 
ised for aircraft pitch and roll motion to allow a given vol- 
ume of space to be searched to prevent loss of the 
target and/or smearing of the display. Range of search 
coverage extends to 20 nm (37 km). 

Boresight Missile Mode 

The missile mode enables the pilot to lock-on to targets 
out to 10nm (19 km) and provides aircraft steering 
information to align the acquisition envelope of the 
AIM-9 missile with the target. Once a target has been 
acquired a lock-on occurs and azimuth and elevation 
steering data are provided on the indicator display in 
the form of a target steering bar. The aircraft is flown 
towards the bar to align it within the allowable AIM error 
circle scribed on the overlay. Missile acquisition occurs 


when the steering bar is within the allowable AIM error 
circle and the in-range indicator is illuminated. 
Air-to-Air Gunnery Modes 

There are two air-to-air gunnery modes in the APQ-153: 
dogfight and AA1/AA2. Both are external commands to 
the radar. The gunnery modes are head-up and the 
radar automatically provides range and range rate infor- 
mation to the sight. Activation of a gunnery mode 
causes the antenna to align to the boresight in azimuth 
and 2.2° down in elevation. The range gate will auto- 
matically slew from 500 to 6000 ft at 22 000 ft/s. Acqui- 
sition is automatic for the first target encountered. 


Status 

No longer in production. In operational use aboard 
Northrop F-5E and F-5F aircraft of 14 countries. Over 
1400 sets have been produced. 


Contractor 
Electronics and Space Corporation. 


» AN/APQ-159(V) radar 


The AN/APQ-159(V) was designed in the mid-1970s as 
a technological upgrade of the Electronics and Space 
Corporation AN/APQ-153/157 systems. It provides 
increased range, off-boresight lock-on and angle track- 
ing, frequency agility and a higher-gain lower-sidelobe 
planar array. The AN/APQ-159(V)-1 and -2 incorporate 
ascan converter and television display compatible with 
the Maverick missile. 

The latest derivatives are the AN/APQ-159(V)-5 and 
(V)-7. The AN/APQ-159(V)-5 includes off-boresight 
acquisition and angle track capability to improve 
search and acquisition performance, and offers 100 
per cent increase in reliability over earlier variants. The 
AN/APQ-159(V)-7, in addition to improved reliability 
and performance, incorporates monopulse tracking 
and air-to-ground ranging to provide better angle track- 
ing and optimum weapon delivery. 

The AN/APQ-159(V)-5 is a lightweight forward-look- 
ing |/J-band radar designed for air-to-air detection and 
tracking and for installation in operational fighter air- 
craft. This version was developed with the intention of 
providing a cost-effective radar upgrade for the F-5E air- 
craft currently equipped with the AN/APQ-153 system. 
The criteria for the new radar were minimum aircraft 
modification and no impact on weight and balance, 
while providing improved performance, reliability and 
supportability. 

To meet these criteria the reliability team analysed 
AN/APQ-153 and AN/APQ-159(V) data provided by 
users, and ascertained the major reliability concerns. 
The findings of this analysis resulted in the selection of 
higher reliability components as appropriate, redesign 
of the processor power supply transformer to eliminate 
indicator noise, redesign of the servo amplifier to 
reduce power dissipation and incorporate protection 
against secondary failures, environmental stress 
screening on the receiver and modulator, and the incor- 
poration of a gallium arsenide FET low noise receiver. 

The AN/APQ-159(V)-5 has been installed in the 17 
US Air Force Aggressor F-5E aircraft at Nellis Air Force 
Base, and has demonstrated a constant detection of 
F-16 aircraft at 18 nm (34 km) and established lock-on 
at 12 nm (22 km) in a realistic operational environment. 
This is a 30 per cent improvement compared to AN/ 
APQ-153(V)-3 performance. The MTBF figure realised 
in the field will improve by 100 per cent from 62 hours 
for the AN/APQ-153 to 127 hours for the 
AN/APQ-159(V)-5. 


Status 
The AN/APQ-159(V)-5 is currently in production and is 
operational with the US Air Force Aggressor and US 
Navy Adversary units. It is suitable for the upgrade of a 
variety of fighter aircraft with severe space limitations 
and has been selected by Brazil for upgrade of F-5E 
and F aircraft. 

The AN/APQ-159(V)-1 to 4 versions remain in pro- 
duction and are installed in over 550 aircraft in 15 differ- 
ent countries. 


Contractor 
Electronics and Space Corporation. 


AN/APQ-167 radar 

The AN/APQ-167 is an outgrowth from the family of 
lightweight forward-looking |/J-band pulsed radars 
such as the AN/APQ-159 Series. It has been designed 
for installation in a Cessna T-47 Citation aircraft to train 
undergraduate US Navy flight officers for tactical air- 
crew assignments. The aircraft is configured with dis- 
plays and controls for two training positions and one 
observation station equipped with a display. 


Specifications 
Weight: 95.25 kg 
Power: 100 kW peak 
Frequency: Ku-band 
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The Electronics and Space Corporation AN/APQ-159(V)-X is installed in Mirage Ills of the Spanish Air 
Force 


Units of the Electronics and Space Corporation AN/APQ-159(V)-X radar 


Status 
The system has been in service since 1983. 


Contractor 
Electronics and Space Corporation. 


AN/APQ-170 multi-mode radar 
Electronics and Space Corporation has developed the 
AN/APQ-170 radar to equip 24 MC-130H Combat 
Talon 2 aircraft being procured for the USAF Special 
Operations Forces. The radar has terrain-follow/avoid- 
ance Capabilities, as well as ground map, weather and 
beacon modes. Delivery of the first AN/APQ-170 
equipped aircraft took place in 1989. 

The Combat Talon 2 aircraft incorporate the avionics 
suite developed by IBM for the cancelled HH-60 Night- 
hawk helicopter programme, including the Texas 
Instruments AN/AAQ-45 infra-red system and a four- 
CRT cockpit display system. 

It was reported in August 1987 that a $65.2 million 
contract had been awarded to develop a multi-mode 
radar to replace the Texas Instruments AN/ 
APQ-122(V)1 navigation and weather detection radars 
which equip some 50 USAF C-130E aircraft. 


Status 
In production. Delivery of the first Combat Talon 2 air- 
craft was made in 1989. 


Contractor 
Electronics and Space Corporation. 


AN/APQ-175 multi-mode radar 
The AN/APQ-175 radar has been developed to replace 
the AN/APQ-122(V) for the US Air Force in the Adverse 
Weather Aerial Delivery System (AWADS) C-130E air- 
craft. It is designed to enable the C-130 aircraft to air 
drop and air land personnel and equipment during 
poor weather conditions. Features of the equipment 
will include long- and short-range precision ground- 
mapping, weather detection and beacon integration 
and reception. 

The AN/APQ-175(V)X is an X-band variant of the 
APQ-175. It provides the C-130 with a modern navi- 
gation and weather radar. 


Status 
Delivery of 50 production units began in 1990. 


Contractor 
Electronics and Space Corporation. 


Advanced phased-array radar 

Martin Marietta is engaged in an Advanced Phased- 
Array Radar (APAR) programme with Grumman. This 
programme was originally Known as the conformal 
radar system and was aimed at the US Navy. The con- 
cept involves a radar embedded in the wings and side 
of the fuselage of an aircraft using solid-state transmit/ 
receive modules. This would eliminate the need for a 
rotodome antenna for early warning radars as currently 


fitted to aircraft such as the US Navy E-2C and US Air 
Force E-3. 

The first phase of the development programme, the 
passive receive-only portion of the concept, was pur- 
sued in an aircraft wing structure and was ground 
tested in 1984. Flight tests were to follow but it was 
decided to proceed with provision of an active system 
for roof-top testing, followed by technology demon- 
stration flight tests in 1990-91. 


Status 
Development — in 
Aerospace. 


conjunction with Grumman 


Contractor 
Martin Marietta (formerly GE Aerospace). 
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AN/APG-67(F) attack radar 


The AN/APG-67(F) has been developed for retrofitting 
into Northrop F-5 aircraft. 

A significant characteristic of the APG-67 and stem- 
ming from its Modular Survivable Radar (MSR) ances- 
try, is the choice and layout of circuitry to enable the 
system to be updated for new technologies as they 
appear, such as very large-scale integration, without 
having to redesign the LRUs. Growth features can also 
be added in this way. Minimum feature size in the cus- 
tom designed and built integrated circuits is about 
5 microns. 

In air-to-air missions the system searches for, auto- 
matically acquires and tracks targets in both look-up 
and look-down situations. In its air-to-surface role the 
radar provides real beam-mapping, high resolution 
Doppler beam-sharpened ground-mapping, and air-to- 
ground ranging. 

The radar data computer is the brain of the system 
and contains two MIL-STD-1750A central processing 
units. One handles the radar mode control via the inter- 
nal databus, permitting interface with the aircraft’s mis- 
sion computer, a Teledyne system. It also conducts 
built-in test functions. The other central processing unit 
carries out radar processing associated with motion 
compensation and target tracking and provides a raster 
scan output to the cockpit display. 

The target data processor integrates raw target data 
from the antenna so that reliable reports can be estab- 
lished. The unit incorporates custom large-scale inte- 
grated circuits and their use is considered to be the key 
to what is claimed to be this unit’s exceptional perform- 
ance. The processor performs a variety of functions, 
including fast Fourier transformation, moving target 
indication, pulse compression and motion compen- 
sation, and can operate with variable waveforms and 
bandwidth. The transmitter produces coherent X-band 
radiation from a travelling-wave tube and can operate at 
low, medium and high PRFs, with variable power out- 
puts and pulsewidths. The antenna is a flat-plate slotted 
array with low sidelobe sensitivity and with +60° scan in 
azimuth and elevation. Scan width is selectable and 
elevation search can be accomplished in 1, 2 or 4 bar 
modes. The receiver has a low noise front-end to maxi- 
mise detection range. 

The AN/APG-67(F) version for the F-5 retrofit market 
offers a full range of air-to-air capabilities including 
range-while-search out to 80 nm (148 km), three air 
combat modes and single target track. It also provides 
a complementary set of air-to-ground modes including 
map, expand, Doppler beam-sharpening, freeze and 
surface moving target indication and track over ground 
or rough seas. 

It consists of four LRUs, plus a radar set control, and 
incorporates a MIL-STD-1553B databus interface and 
MIL-STD-1750A computer architecture. There is exten- 
sive built-in test and an MTBF of 235 hours is claimed. 


Specifications 

APG-67(F) 

Volume: 0.065 m? 

Weight: 94.8 kg 

Operating frequency: X-band 

Power: 2600 VA 

Transmit power: 350 W 

Reliability: design 235 h MTBF 

Antenna size: 279 x 711 mm 

Detection range (fighter-size targets): 
(look-down) 21 nm (39 km) 

(look-up) 39 nm (72 km) 

(sea targets, 50 m?) 31 nm (57 km) Sea State 1, 
(max range, all modes) 80 nm (148 km) 
Accuracy (air-to-ground): 15 m or 0.5% of range 


Status 
Awaiting orders; first deliveries 15 months from order. It 
was reported in February 1988 that Taiwan had select- 
ed the APG-67 for its Indigenous Defence Fighter 
project. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APQ-113 attack radar 

The APQ-113 radar is a multi-mode nose radar system 
developed in the early 1960s for the F-111A, C and E air- 
craft. It operates at frequencies in the J-band and pro- 
vides both air-to-ground and air-to-air facilities. In the 
air-to-ground mode the system is used for navigational 


The AN/APG-67(F) radar for the F-5 retrofit market 


position fixing, all-weather weapon delivery and air-to- 
ground ranging. The air-to-air mode is compatible with 
the AIM-9 Sidewinder missile and provides automatic 
range search, target acquisition and track, with angle 
tracking in a track-while-scan mode. 

The APQ-113 radar is the first of a family of attack 
radars which includes the AN/APQ-114, AN/APQ-144, 
AN/APQ-161, AN/APQ-165 and AN/APQ-169. 


Specifications 

Frequency: 16-16.4 GHz 

Pulsewidth: 2.4, 1.2 or 0.4 us 

PRF: 337, 674 or 2022 Hz 

Scan width: +10° or +45° 

Range scales: 5, 10, 30, 80, 160 nm (9,18, 55, 148, 
296 km) 


Status 
In service with the F-111A and F-111E of the US Air 
Force. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APQ-114 attack radar 

A member of the AN/APQ-113 family, the APQ-114 was 
developed in the mid-1960s specifically for the General 
Dynamics FB-111. The APQ-114 is similar to other 
members of the family, but features a north-orientated 
display, beacon-homing mode and _ automatic 


photo-recording. 
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The AN/APQ-114 attack radar in the nose of a USAF General Dynamics FB-111 


Status 
In service with US Air Force General Dynamics FB-111 
aircraft. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APQ-144 attack radar 

The AN/APQ-144 is another member of the APQ-113 
family of attack radars and was developed in the late 
1960s for the General Dynamics F-111F tactical fighter. 
In addition to the basic features of that family, the radar 
contains a number of improvements. Notable among 
these are the addition of a 0.2 us pulsewidth capability 
and a 2.5 nm (4.6 km) display range. 

Schemes for adding digital moving target indication 
and K-band transmission capabilities were successfully 
flight-tested, but have not been incorporated into the 
service aircraft. A modified APQ-144 radar was built in 
small numbers for the US Air Force Rockwell B-1A stra- 
tegic bomber programme; this system was designated 
AN/APQ-163. 


Status 
In service with US Air Force General Dynamics F-111F. 


Contractor 
Martin Marietta (formerly GE Aerospace). 
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The AN/APS-138 surveillance radar is being retrofitted to US Navy Grumman — Cutaway drawing of the interior of a proposal for a Lockheed P-3 AEW fitted 


E-2C Hawkeye AEW aircraft 


AN/APQ-161 attack radar 

Developed for the US Air Force General Dynamics 
F-111F, the APQ-161 is a modification of the AN/ 
APQ-144 radar which provides a digital scan converted 
television raster display to operate in conjunction with 
the Loral Pave Tack laser designator and ranger. 


Status 
No longer in production, but continues in service. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APQ-165 attack radar 

The AN/APQ-165 is a modification of the APQ-161 
radar to suit the requirements of the General Dynamics 
F-111C operated by the Royal Australian Air Force. In 
addition to changes needed for compatibility with the 
Loral Pave Tack laser designator and ranger, the sys- 
tem has been upgraded to operate with the McDonnell 
Douglas AGM-84A Harpoon anti-ship missile. 


Status 
No longer in production, but continues in service. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APQ-169 attack radar 


The family of radars developed for the US Air Force 
General Dynamics F-111 tactical fighter and coming 
under the designations AN/APQ-113, -114 and -161 is 
undergoing modifications to improve reliability and 
ease of maintenance. In addition to a guaranteed mean 
time between failures, the AN/APQ-169 incorporates a 
television raster display with scales ranging from 2.5 to 
200 nm (4.6 to 370 km), the addition of a pulse com- 
pression mode and the ability to generate and transmit 
energy pulses of only 0.25 us width. 


Status 
In production. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APS-125 surveillance radar 

In order to improve the overland performance of the 
AN/APS-120 radar to include an automatic detection 
capability, the US Navy in 1972 placed contracts with 
both Grumman and Martin Marietta to develop for the 
E-2C Hawkeye early warning aircraft an advanced radar 
processing system that would combine greater sensi- 
tivity in noise and clutter with a greater resistance to 
false alarms. The AN/APS-125 would also have major 
ECCM features new to airborne applications. Another 
improvement was the substitution of a digital airborne 
moving target indicator system for the analogue unit of 
the earlier APS-120. 

Initial deliveries of the AN/APS-125 for production 
aircraft began in mid-1976 and continued into the 
mid-1980s. A refurbishment programme to upgrade 
APS-120s to 125 standard began in 1977. 


Status 
In production for Grumman E-2C Hawkeye. AN/ 


APS-125 radar has also been proposed for other air- 
craft, notably Lockheed P-3 Orion and S-3 Viking ASW 
aircraft. 

The E-2C continues in production at a rate of about 
six per year. Egypt took delivery of its first machine, the 
100th E-2C to be built, in October 1985 and had all five 
of its order in service by May 1987. Singapore is the lat- 
est country to order the E-2C. 

In mid-1987 the US Customs Service announced the 
purchase of a single Lockheed P-3C AEW aircraft to be 
equipped with the APS-125 radar. Lockheed had 
wanted to fit the aircraft with the later APS-138 radar 
(see entry below) but was unable to acquire a system 
due to the US Navy’s requirements. Later Customs Ser- 
vice P-3 AEWs (three are on option, pending funding 
approval) may have the APS-138 radar. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APS-138 surveillance radar 
AN/APS-138 is the designation for an improved version 
of the AN/APS-125. Martin Marietta was awarded a $38 
million contract in May 1983 to begin updating the 
APS-125 to APS-138 standards. By that date 84 radars 
had been built for the Grumman E-2C programme. A 
further change is in process, with the designation 
APS-138X. The system has also been proposed for 
export to countries already operating the Lockheed P-3 
Orion maritime patrol and ASW aircraft. A modified 
P-3B has been built as a Lockheed demonstrator and 
first flew in June 1984. 


Status 

Lockheed placed an order in October 1986 for a single 
AN/APS-138 radar to be fitted to its P-8 AEW demon- 
strator in Spring 1987. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APS-139 radar 

The AN/APS-139 is a development of the AN/APS-138 
E-2C radar which is being evaluated by the US Navy. It is 
intended to improve on the ECCM capability and sur- 
face surveillance and detection of the AN/APS-138. 


Status 

US Navy evaluation is complete and production deliver- 
ies have commenced. The radar entered service in 
1988. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/APS-145 AEW radar 

Martin Marietta is developing an advanced version of 
the AN/APS-138 radar which is the prime sensor 
aboard the Grumman E-2C Hawkeye AEW aircraft. The 
new radar, designated AN/APS-145 was offered in 
Spring 1986 by Lockheed as part of its proposal to sell 
the P-3 AEW aircraft to the Royal Air Force to replace 
the troubled Nimrod AEW3. Grumman also proposed 
using the APS-145 radar suite for both E-2Cs and recon- 


with the AN/APS-138 radar 


verted Nimrods for the Royal Air Force. In this latter 
guise the aircraft would have had the above-fuselage 
rotodome characteristic of the E-2 and P-3 AEW. 

The APS-145 incorporates the modifications devel- 
oped for the APS-138 and -139 radars and will be prod- 
uced and retrofitted to all US Navy E-2Cs from 1990. 
The APS-145 development specifically addresses the 
problem of overland clutter - the present radar is said 
to perform very well over sea and desert, but rapidly 
degrades as the terrain becomes more rugged. To 
reduce the false alarm rate a feature known as ‘environ- 
mental processing’ is being developed. This adjusts the 
sensitivity of the radar cell by cell, according to the clut- 
ter and traffic in each cell. 

To enable large aircraft to be detected at ranges out 
to 350 nm (648 km), a new lower PREF is being intro- 
duced, and to match this development the E-2C’s roto- 
dome will be slowed from 6 to 5 rpm. A third PRF is also 
being introduced with the APS-145, allowing the radar 
to operate with different PRFs during scanning, to elim- 
inate problems with target blind speed caused by sin- 
gle PRF operation. 


Status 
In flight and ground test. Scheduled to enter service in 
1990. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


MSR demonstrator programme 
Martin Marietta’s Modular Survivable Radar (MSR) is a 
bench-top demonstrator programme to investigate the 
modular technology that the company believes will be 
needed in future airborne radars. The aim is to demon- 
strate a radar whose modules are so planned that 
changes or improvements can be incorporated simply 
by substituting new LRUs with the minimum impact on 
weight and volume. 

This modularity is not just a sophisticated method of 
system partitioning, but a design discipline that extends 
down to shop-replaceable level. MSR is termed surviv- 
able because its features permit it to operate in a severe 
electronic countermeasures environment. 

The term technological transparency was applied to 
the system to indicate that it is broken down for design 
purposes into a number of functionally specified modu- 
lar elements that can be upgraded with new tech- 
nology. Equivalent functions can therefore be 
performed by succeeding generations of MSR at a frac- 
tion of the cost of replacing the entire system as a result 
of newer technology in just a few areas. 

This functional building-block approach to the pro- 
grammable signal processor, which is based on large- 
scale integrated circuits, permits it to be matched to 
whatever level of processing is required. The company 
has made a major commitment to very large-scale inte- 
gration technology and this is compatible with MSR in 
handling foreseen improvements during the 1990s. 


Status 
Research tool, from which the AN/APG-67 combat 
radar design has been partly derived. 


Contractor 
Martin Marietta (formerly GE Aerospace). 
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Project Seek Skyhook balloon- 


borne radar 

Project Seek Skyhook is a tethered balloon-borne radar 
system in operation in Florida to provide surveillance of 
the state’s coastal regions. The radar system used is a 
GE (RCA) AN/DPS-5 equipment which has a range of 
150nm (278km) at an altitude of 12 000fft. It is 
designed to detect low-flying unidentified aircraft for 
the US Air Force and other users. Seek Skyhook is the 
latest in a series of aerostat developments that began in 
1969 and four systems are in operation in Florida. 

The AN/DPS-5 radar is an S-band equipment using a 
rotating parabolic dish measuring approximately 7 x 
4 m which returns an inverted cosecant signal with two 
selectable polarisations that can be directed circular 
and horizontal or vertical and horizontal. 


The radar ground subsystem has a GE (RCA) digital 
processor with the capability of simultaneous operation 
with two aerostats. Normal and MTI radar video are sel- 
ectable with or without CFAR. The display can be either 
on a PPI or digitised video. The radar beacon digitiser 
includes capabilities for clutter mapping, target sorting 
and use of target track history. 


Specifications 

Weight: 455 kg including mounting, gimbal, antenna, 
transmitter, receiver and power supply 

Frequency: 3100 MHz 

Range: 150 nm (278 km) at 12 000 ft altitude 
Resolution: range 500 ft, azimuth 1° 

Antenna: rotating parabolic dish 

Scan speed: 5 rom 

Endurance aloft: 120 h normal, 143 h peak 


Status 

Operational. In September 1986 RCA (now part of GE) 
was awarded a contract worth $42 million to supply 
three sea-based aerostat systems for the US Coast 
Guard. They will be equipped with Eaton (now Tele- 
phonics) Corporation radars, customised by GE for sea 
surveillance. 


Contractor 
GE Government Services Inc. 


GRA-2805 radar altimeter 

The GRA-2805 is a radar altimeter of medium accuracy 
suitable for use on RPVs, drones and decoys. The sys- 
tem operates up to an altitude of 3000 ft AGL. It outputs 
radar altitude, a track signal and a BITE output to inter- 
facing electronics. 


Specifications 

Dimensions: 187 x 158 x 38 mm 
Weight: 1.6 kg 

Reliability: >20 000 h MTBF 


Status 
On the ITALD programme. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


Joint Surveillance Target Attack 
Radar System 


The Joint Surveillance Target Attack Radar System 
(Joint STARS) is a long-range air-to-ground surveillance 
and battle management system capable of looking 
deep behind hostile borders to detect and track ground 
movements in both forward and rear echelon areas and 
to detect helicopter and fixed-wing aircraft. Joint 
STARS will provide air and ground commanders with 
the intelligence and targeting data for management of 
their war-fighting assets. 

Joint STARS is a complex of systems. It is comprised 
of an airborne platform, four major subsystems and a 
ground station module that receives, in near real-time, 
radar data processed in the aircraft. The four major sub- 
systems, all integrated on the airborne platform, consist 
of: an advanced radar; internal and external communi- 
cations including UHF, VHF and HF voice links, the 
Joint Tactical Information Distribution System (JTIDS) 
link and a newly developed surveillance and control 
data link; operations and control including advanced 
computers and 18 operator display stations which per- 
form the data processing and display functions for tens 
of thousands of targets and C‘l operation; and a self- 
defence suite which is in the process of being speci- 
fied. Joint STARS is a joint US Air Force and US Army 
development, with the air force being responsible for 
the airborne segment and the army for the ground 
segment. 

In September 1985, after an extensive competition, 
the air force awarded Grumman Corporation a full-scale 
development contract for the airborne portion of Joint 
STARS. Boeing Military Airplanes was the subcontrac- 
tor to Grumman for the modification of the first two 707- 
320s, designated the E-8A. 

Joint STARS detects, locates, identifies, classifies, 
tracks and targets hostile ground movements in vir- 
tually all weather. It will operate on-line, in near real-time 
and in constant communication through a secure data 
link with army mobile ground stations that, in turn, can 
use TACFIRE and the advanced field artillery tactical 
data system to talk to artillery for fire support or to the 
all-source analysis system using US message format. 
Joint STARS will also maintain constant communi- 
cation with Air Force tactical command posts via JTIDS. 
The platform for Joint STARS is a modified and militar- 
ised version of the Boeing 707-300 Series aircraft. 

The technology employed in the radar was initially 
demonstrated as part of the Air Force/DARPA Pave 
Mower programme in the late 1970s. Major technologi- 
cal achievements of Joint STARS include: the software 
intensive displaced phased-centre — slotted-array 
antenna radar with several concurrent operating 
modes; the unique 24 ft (8 m) antenna mounted under 
the fuselage of the aircraft developed by Norden Div- 
ision of United Technologies; very high-speed pro- 
cessors, each capable of over 600 million operations 
per second; high resolution colour graphic and touch 
screen tabular displays; the wideband surveillance and 
control data link and over one million lines of integrated 
software code. The radar operates as either a side- 
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looking synthetic aperture radar for the detection of 
fixed or stationary targets, or a Doppler radar to track 
slow-moving targets such as tanks or troop platforms. 
In September 1987, the air force, following the 
August Joint Requirements Oversight Committee 
review, increased the number of E-8 aircraft from 10 to 
22. In April 1988, the Conventional Systems Com- 
mittee, after reviewing the Joint STARS airborne seg- 
ment, concluded that the airborne platform should be 
changed from used aircraft to new 707s. However, in 
October 1989 the air force returned to the plan to con- 
tinue the airborne portion of the programme with used 
707 aircraft, on the grounds of the higher cost of new 
aircraft, to meet an initial operational capability in 1997. 
In September and October 1990 operational field 
demonstrations in a dense electromagnetic environ- 


ment and poor weather were completed in Europe. 
After six weeks of flying demonstrations, consisting of 
25 missions and 110 flying hours, Joint STARS con- 
cluded the demonstration of the system’s capabilities 
and data gathering for the continuing development of 
the programme. US Air Force and Army officials 
assessed the demonstration as a complete:success. A 
further series of demonstrations to include operation of 
the associated ground terminal was planned for 1991. 

In November 1990 Grumman received a contract for 
the development of the third Joint STARS full-scale 
development aircraft and follow-on full-scale develop- 
ment work. The third aircraft, designated E-8C, will 
improve upon the configuration of the first two develop- 
ment aircraft and add software capabilities to establish 
a production configuration. 

The technical design of the Joint STARS system was 
initially driven by the former Warsaw Pact threat. While 
changing political and economic conditions have 
eased tensions throughout parts of Europe, a high 
potential for regional conflict continues worldwide. 
Joint STARS, therefore, can also provide a critical 
peacetime surveillance capability since it can monitor 
movements and provide early warning of possible viol- 
ations, as well as a worldwide target detection and 
attack support capability in the case of conflict. 


Status 
In full-scale development. The Joint STARS aircraft 
flight-test programme was to culminate in a system lev- 
el performance verification to begin in April 1991. The 
results of this was to provide the basis for an advance 
procurement decision in 1992. Initial operational test- 
ing by the air force, scheduled in 1992, will be followed 
by a low-rate production decision for the first pro- 
duction aircraft in 1993. A full production decision is 
currently scheduled for late 1995. 

A $20 million contract was awarded in April 1991 for 
radar enhancements. 


Contractor 
Grumman Corporation. 


. AN/APX-72 IFF transponder 

The AN/APX-72 is an airborne IFF transponder which is 
widely used on US military and certain civil aircraft. It 
provides automatic radar identification, emergency sig- 
nals, altitude reporting (when used in conjunction with 
a suitable altitude digitiser) and responds to interrog- 
ations on Modes 1, 2, 3/A, C and 4. The last mode 
requires use of a KIT-1A/TSEC computer. 


Specifications 

Dimensions: 146 x 162 x 340 mm 

Weight: 6.8 kg 

Frequencies: (transmit) 1090 MHz 

(receive) 1030 MHz 

Transmitter power output: 27 dBW nominal 
Dynamic range: >50 dB 

Sensitivity: -90 dBV nominal 


Status 

Operational in US fixed-wing aircraft, helicopters and 
ships and in the aircraft of a number of other countries. 
Well over 45 000 AN/APX-72 transponders have now 
been manufactured. 


Contractor 
Hazeltine Corporation. 


Py wel 


The Hazeltine AN/APX-72 IFF transponder 


AN/APX-76A/B IFF interrogator 
The AN/APX-76A is an air-to-air interrogator for all- 
weather interceptor and other tactical aircraft and has 
full AIMS (ATCRBS/IFF/Mark XII/System) capability in 
Modes 1, 2, 3/A and 4. It achieves a narrow antenna 
beamwidth and a reduction of clutter (or fruit) through 
interrogation and receiver sidelobe suppression cir- 
cuits, in conjunction with special antennas having sum 
(main lobe) and difference (sidelobe suppression) pat- 
terns. Bracket decoded video and discrete code- 
decoded video are displayed on the radar screen to 
provide unambiguous correlation between IFF and pri- 
mary radar targets. The equipment is fully IFF Mk XIl 
compatible. 

The AN/APX-76B, with an all solid-state transmitter 
and power supply unit, provides both operational 
advantages and improved maintainability and reliability 
over the -76A. MTBF increases to 400 hours, compared 
with 225 hours for the AN/APX-76A. 

In addition, Hazeltine produces Technical ImProve- 
ment (TIP) kits for the AN/APX-76. The package con- 
sists of modification kits for the receiver/transmitter 
and synchroniser portions of the system, eliminating 
dated circuitry, and offers a dramatic reduction in 
power supply current which enables operation at lower 
temperatures and improves reliability. Other technical 
features include an improved triple pulse decoder for 
Mode 4 use, an additional defruiter function, a multi- 
path ditch circuit and adaptive threshold anti-jam cir- 
Ccuitry. Existing models of the AN/APX-76 can easily be 
retrofitted with this package to become the 
AN/APX-76C. 


Specifications 
Weight: 16.8 kg 


Transmitter 

Frequency: 1090 MHz 
Duty cycle: 1% max 
High-power output: 2 kW 
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Components of the Hazeltine AN/APX-76A IFF system 


Receiver 

Frequency: 1030 MHz 

Sensitivity: -83 dBm 

MTBF: (AN/APX-76A) 225 h 

(AN/APX-76B) 400 h 

Qualification: DoD AIMS 66-252 Modes 1, 2, 3/A, and 4 


Status 

The AN/APX-76 entered production in 1967 and it is 
estimated that nearly 7000 of these sets have been 
introduced into operational service with the defence 
forces of the US and other nations. The US Navy has 
placed orders for the AN/APX-76B and is retrofitting all 
AN/APX-76As with solid-state transmitter/power sup- 
ply assemblies. More than 7000 receiver/transmitter 
and synchroniser TIP kits have been sold to the US Air 
Force and Navy. The AN/APX-76A and B are installed in 
the McDonnell Douglas F-4B, -C, -D, -E, -G and -J, the 
F-15A, -B, -C and -D, the Lockheed S-3A2 and -B, the 
Sikorsky SH-60B, the Grumman F-14A and the General 
Dynamics F-111D. In addition the equipment is fitted to 
the aircraft of other nations such as Australia, Canada, 
Greece, Israel, Japan, South Korea, Portugal and the 
UK. 


Contractor 
Hazeltine Corporation. 


AN/APX-111 combined 
interrogator/transponder 

The AN/APX-111 Combined Interrogator/Transponder 
(CIT) is the most recent offering in the family of airborne 
IFF products developed and produced by Hazeltine. 


The single box Hazeltine AN/APX-111 CIT 


The CIT consists of an interrogator, a transponder and 
two associated cryptographic computers in a single, 
small, lightweight unit. For retrofit applications the CIT 
can replace six or seven boxes making up the existing 
interrogator and transponder, yielding reduced weight 
and freeing space for other avionics equipment. 

The AN/APX-111’s architecture enables it to support 
Mk X (SIF), Mk XII (Mode 4) or custom crypto systems. 
The crypto module is integral but removable from the 
front panel. Mode S transponder capability and growth 
to Mk XV (NIS) are also part of the system architecture. 


The Hazeltine AN/APX-111 CIT with modules removed 
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The CIT meets international standards for IFF and 
ATC including US-DoD-AIMS 65-1000B and NATO 
STANAG 4193. AN/APX-111 utilises miniature low-pro- 
file fuselage-mounted electronically scanned antenna 
arrays. It provides full interrogator range capability with- 
out the need for external amplifiers. The modular 
design is all solid-state with a unique approach to ther- 
mally efficient cooling. A MIL-STD-1750 processor and 
1553 databus are included. 

The latest IFF techniques are provided, including 


digital target reports for a clear operator display, mono- 
pulse processing for accurate target azimuth, a statist- 
ical reply evaluator for high confidence identification, a 
defruiter for dense environments and cryptographic 
coding for security. Both continuous and operator- 
initiated built-in tests are provided, with reporting via 
the 1553 databus. 


Specifications 
Dimensions: 207.5 x 146 x 320 mm 


Weight: 13.6 kg 
Volume: 9700 cm* 


Status 
Under contract for the McDonnell Douglas F/A-18 FMS 
programme. 


Contractor 
Hazeltine Corporation. 


AA-200 radio altimeter 

Part of the avionics range for general aviation and heli- 
copter applications, the AA-200 is an all solid-state sys- 
tem with 3in (76mm) indicator and dual horn 
antennas. It is compatible with ground-proximity warn- 
ing systems and is available with a choice of indicators. 
One version has an expanded low altitude scale (below 
200 ft) and is suitable for helicopters. Decision height 
can be preset and both visual and audio warnings are 
provided on reaching this altitude. 


Specifications 

Typical installation: transmitter/receiver unit, 2 horn 
antennas and an indicator 

Power supply: 22-31 V DC, 1.5A 

Frequency: 4300 MHz 

Max altitude: 2500 ft 

Accuracy: (0-500 ft) 3 ft or 3% 

(>500 ft) 4% 


Status 
No longer in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


AA-300 radio altimeter 

The AA-300 radio altimeter consists of RA-315 and 
RA-335 indicators, RT-300 transmitter/receiver and 
AT-220, 221 or 222 antenna. 

The RT-300 transmitter/receiver is a solid-state unit 
offered in three optional configurations for different 
outputs. 

The RA-315 indicator has a servo-controlled pointer 
display of radio altitude up to 2500 ft. Below 500 ft the 
scale is expanded to enhance readability. There is an 
adjustable decision height bug and an amber decision 
height warning lamp. The RA-335 is similar to the 
RA-315 but is configured for helicopters, having a 
range of O to 1500ft. Below 200ft the scale is 
expanded to improve readability. 


Specifications 

Format: (RA-315 and -335) 3 ATI X 1143 mm 

(RT-300) 104 x 116 x 281 mm 

(AT-220) 63 x 159 x 142 mm 

Weight: (RA-315 and -335) 0.7 kg 

(RT-300) 2 kg 

(AT-220) 0.3 kg 

Power supply: 21-32 V DC, 0.5A 

Accuracy: (RT-300) 0-100 ft +3 ft, 100-500 ft +38%, 500- 
2500 ft +4% 

(RA-315) 0-100 ft +5 ft, 100-500 ft +5%, 500-2500 ft 
+7% 

(RA-335) 0-100 ft +5 ft, 100-500 ft +5%, 500-1500 ft 
+7% 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Mode S transponder 
The Honeywell Mode S transponder incorporates sur- 
face mount technology, application specific large scale 
integrated circuits and innovative software concepts. 
The Mode S transponder accepts preselectable dual 
barometric altitude sources which may be ARINC 429 
or 573 databusses, synchros or Gilham code. An alti- 
tude comparison function is used with dual Gilham 
data. The central maintenance computer interface 
adapts automatically to the computer system and the 
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The Honeywell Mode S transponder showing (left) the transponder and (right) the control panel 


communications protocol used in the aircraft. Flight 
line BITE provides real-time analysis of the transponder 
system component failures for antennas, altitude data 
sources, control panel and transponder. The 10 flight 
leg memory recall capability assists in identification of 
intermittent failures. 

The transponder includes two independent receivers 
and antennas for diversity operation, independent cir- 
cuitry for ATCRBS in Modes A and C interrogation pro- 
cessing, plus software and hardware to support Mode 
S surveillance, Mode S data link operations and TCAS II 
operations. The software, designed as an integrated 
package encompassing all Mode S and TCAS func- 
tions, was developed as a system of functionally related 
modules. 


Specifications 

Transponder 

Dimensions: 124 x 194 x324 mm 
Weight: 6.6 kg 

Control unit 

Dimensions: 146 x 57 x 127 mm 
Weight: 1.1 kg 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Primus 100 ColoRadar 
The Primus 100 is a colour version of the Weather- 
Scout II having a 200 nm (370 km) range, target-alert 
and freeze mode. Weather is displayed in three colours: 
green (light rainfall), yellow (medium) and red (heavy 
precipitation). The radar can also be used for mapping 
as a navigational aid and to avoid confusion maps are 
shown in magenta, yellow and blue according to the 
strength of returns. Least expensive of the company’s 
colour radars, the system can be installed in a pod for 
under-wing mounting on single engined aircraft. 
Characteristics are similar to those of the Primus 100 
monochromatic system, except that the control/display 
unit is housed in a 314 mm deep case. 


Status 
No longer in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 
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Primus 200 ColoRadar 

The Primus 200 system represented a step forward in 
design by combining a compact 111 by 159 mm con- 
trol/display unit with a lightweight transmitter/receiver 
and flat plate antenna for use with light twins. Weather 
is displayed in red, yellow and green, with maps in 
magenta, yellow and blue. 


Status 
No longer in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Primus 300SL ColoRadar 

The Primus 300SL second-generation colour radar is 
packaged into three units: 10, 12 or 18 in (254, 305 or 
457 mm) antenna, transmitter/receiver and control/dis- 
play unit. It has a 300 nm (555 km) range appropriate to 
the faster turboprop twins or jets. 


Specifications 

Control/display unit 

Dimensions: 159 x 111 x 315 mm 

Weight: 4.95 kg 

Display size and type: 5 in (127 mm), X-Y scan 
Tilt control: 412° 


Transmitter/receiver 
Dimensions: 2 ATR short, 129 x 195 x 321 mm 
Weight: 5.9 kg 


Antenna 

Size: 10, 12, or 18 in flat plate (254, 305 or 457 mm) 
Weight: 3.8 kg with 12 in (305 mm) antenna 

5.8 kg with 18 in (457 mm) antenna 

Stabilisation: line-of-sight +30° pitch and roll 

Scan rate: 12.5 looks/min 


Power supply: 28 V DC, 4.5A 
Frequency: 9.375 GHz 
Qualification: TSO C63b 


Status 
No longer in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Primus 450 and 650 weather 


radars 
The Primus 450 and 650 weather radars were intro- 
duced in 1985 as small, advanced and highly reliable 
systems primarily designed for installation in turboprop 
business aircraft. Both systems are compatible with 
Honeywell Electronic Flight Instrument Systems (EFIS) 
and Honeywell Data Nav displays. 

The Primus 650 has a flight plan facility to enable the 
aircraft's intended route to be superimposed on the 
display. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 
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The Honeywell Primus 650 weather radar 


Primus 500 ColoRadar 
The Primus 500 is claimed to be the first colour radar to 
combine beacon position and weather-mapping simul- 
taneously. Intended for helicopters and fixed-wing air- 
craft, the three-unit system can interrogate a radar 
beacon and show its position on the control/display 
unit in relation to weather and topography; the beacon 
homing mode is particularly useful in parts of the world 
off normal routes, or for special purpose operations 
such as servicing the offshore oil and gas industry. 
When combined with the Data Nav display systems, 
the Primus 500 can show 120 pages of normal and 
emergency checks, such as take-off drills and engine 


The Honeywell Primus 200 antenna and display 


The Honeywell 


fire procedures, performance tables and other infor- 
mation that can be entered by operators. The system 
also interfaces with a number of long-range navigation 
systems so that flight plans can be displayed on the Pri- 
mus control/display unit, with the waypoints pictorially 
associated with the range markers and weather. 


Specifications 

Control/display unit 

Dimensions: 162 x 162 x 318 mm 

Weight: 5.77 kg 

Scan angle: 60° and 120° 

Tilt control: +15° 

Display modes: radar only, beacon and radar simul- 
taneously, beacon only 


Transmitter/receiver 
Format: % ATR short 
Weight: 8 kg 

Peak power: 10 kW 
PRF: 120 MHz 


Antenna 

Dish size: 12 or 18 in (305 or 457 mm) 
Weight: 4 kg 

Scan rate: 14 looks/min at 120° or 28 at 60° 
Stabilisation: +30° pitch and roll 


Power supply: 28 V DC, 5.6A 
Frequency: 9.375 GHz 

Range: 200 nm (370 km) 

Qualification: TSO C63b (DO-138) Class 7 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Primus 700 Series surface 
mapping, beacon and colour 


weather radar 

A three-box system including receiver/transmitter, indi- 
cator and antenna, the Primus 700/701 is compatible 
with certain Honeywell EFIS. Its powerful 10 kW mag- 
netron transmitter has six pulsewidths, seven band- 
widths and four pulse repetition frequencies for 
maximum performance on all ranges in all modes. Ten 
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The Honeywell Primus 500 weather radar system 
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300SL_ antenna, 
transmitter/receiver 


control/display unit and 


selectable range scales from 0.5 to 300 nm (1-556 km) 
provide optimal range scales in every condition. 

Five antenna sizes from 10 to 24 in make the Primus 
700/701 system suitable for any airframe. 

The Primus 700/701 dual EFIS interface capability 
and antenna sweep time-sharing in effect makes two 
radars available to the crew throughout the flight. Each 
crew member. can select their own range, mode, gain 
and tilt display on their EHSI. 

With the radar indicator pilots will have the exclusive 
Honeywell features of a variable range mark.and azi- 
muth cursor with digital distance and bearing readouts. 
A new menu function allows the indicator switches to 
do double duty, controlling infrequently used features 
such as heading display on/off. Without a radar indi- 
cator installed, the system includes one or more 
WC-700 radar controllers. 

Primus 700/701 weather radar features include a 
four-colour display of rainfall intensity. On ranges of 
50nm (93 km) or less, turbulence detection shows 
areas where there is moderate or stronger levels of 
turbulence. 

The Honeywell Rain Echo Attenuation Compen- 
sation Technique (REACT) safety feature performs 
three distinct functions. First, it maintains target cali- 
bration by compensating for attenuation caused by 
intervening rainfall. Returns remain properly calibrated 
for the storm behind the storm. Second, REACT 
advises pilots of areas where target calibration cannot 
be maintained even with maximum compensation. For 
those areas, REACT changes the screen background 
to blue, warning that calibration is no longer possible 
and attenuation may be hiding areas of severe weather. 
Third, any target displayed in the blue field will appear 
in magenta to alert the pilot of its probable severity. 

The system also includes Honeywell weather radar 
features of ground clutter reduction and target alert. 

The radar indicator interfaces with Honeywell’s 
LSZ-850 lightning sensor system and Data Nav for com- 
plete severe weather avoidance, navigation and check- 
list capability. 

High resolution and high sensitivity mapping modes 
include three display colours which differ from those 
used for the weather display and pilot-selectable sea 
clutter reduction. Range scales of 0.5, 1, 2.5, 5, 10, 25, 
50, 100, 200 and 300 nm are available and the shortest 
range scale provides a resolution of 55 ft. 

The Primus 701 includes a beacon capability which 
makes low visibility approaches possible where stan- 
dard navaids may not be available. It also allows air-to- 
air rendezvous. The Primus 701 operates in radar only, 
beacon only or both beacon and radar modes. Beacon 
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targets are shown in contrasting colours in weather- 
and ground-mapping modes. 

Primus 700/701 BITE includes comprehensive and 
continuous internal fault monitoring and a menu func- 
tion which allows access to monitor pages. A non-vol- 
atile memory records internal fault data for later 
retrieval by maintenance technicians. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Primus 708A radar 

The Primus 708A third-generation weather radar is 
designed around ARINC 708 digital interface and 
installation requirements for flight-decks with EFIS dis- 
plays. In its primary mode the system provides a colour 
display of weather within a range of 300 to 320 nm (555- 
592 km). Colours are shown with equal intensity 
against a black background for visibility in bright ambi- 
ent light. Red, yellow and green show heavy, medium 
and light precipitation and the other colours can be 
used for ground-mapping, turbulence detection or for 
other multifunction display modes. 

The Primus 708A has a solid-state impact diode 
transmitter which has less circuitry and is more reliable 
and easier to maintain in the field than varactor multiple 
chains. Two sets of pulsewidths are employed: one for 
weather-mapping, the other for long- and short-range 
ground-mapping. Receiver bandwidths are matched to 
the transmitter pulsewidths and are automatically des- 
ignated by microprocessor circuits when range and 
mode are selected. Antenna stabilisation is also micro- 
processor-controlled. Optimum ground clutter removal 
is obtained by dedicated active circuitry used in con- 
junction with a flat-plate, slotted-array antenna with 
minimum sidelobe performance. Another feature is 
Rain Echo Attenuation Compensation Technology 
(REACT), which maintains the radar signal at the cor- 
rect level in the presence of intervening precipitation. 


Status 
In production and service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Display unit for the Honeywell Primus 708A radar 


Primus 800 radar 

The Primus 800, introduced in 1983, is the first EFIS- 
compatible ColoRadar with Rain Echo Attenuation 
Compensation Technology (REACT), a safety feature 
that displays areas in blue in which distant storms may 
be hidden. The system is aimed at the new generation 
of long-range business and corporate jets and 
turboprops. 

When coupled with an EFIS system and with a smart 
microprocessor-controlled antenna, the Primus 800 
can function in two modes and at two different ranges 
on alternate sweeps of the antenna, updating the radar 
screen and EFIS display. This feature allows the flight 
crew to view simultaneously low altitude weather 


characterising departure conditions, the display being 
enhanced by Ground Clutter Reduction (GCR) and en 
route weather. 

The system can use 12, 18 or 24 in (305, 457 or 
610 mm) diameter antennas, each with a digital tilt- 
readout and giving a 300 nm (555 km) range. The trans- 
mitter can operate at four pulsewidths for optimum 
efficiency at a given range. Primus 800 is compatible 
with the Honeywell family of Data Nav electronic check- 
list and real-time navigation mapping display systems. 
The system can be used with the Honeywell EFIS. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


A typical Honeywell Primus 870 display 


Primus 870 turbulence detection 


weather radar 

The Primus 870 turbulence digital radar system is a 
multicolour radar sensor that provides the pilot with tra- 
ditional precipitation displays and turbulence detection 
Capability. The two box Primus 870 radar features a 
high power magnetron transmitter. This transmitter’s 
intra-pulse frequency stability is so tight that the capa- 
bility of measuring areas of turbulence is no longer lim- 
ited to the low power solid-state radars. With the 870’s 
high power output and short pulsewidth capability, 
even small areas of turbulence are detectable. 

The Primus 870 system incorporates the pulse pair 
processor technique for detecting turbulence up to 
50 nm. The 1300 W transmitter, with range-matched 
pulsewidths, pulse repetition rates and integration 
rates, allows maximum resolution and performance at 
every range, from 5 to 300 nm. 

Equally at home in a full EFIS/MFD cockpit or func- 
tioning as a stand-alone weather radar, the Primus 870 
gives the pilot all the tools to analyse the current 
weather situation. Other Primus 870 features include 
off-range target alert that advises the pilot of potentially 
dangerous targets outside the selected range; ground 
clutter reduction that helps determine which targets are 
weather and which are ground clutter; and geometric 


The Honeywell Primus 800 radar is EFIS compatible 


auto-tilt that properly adjusts the antenna tilt angle dur- 
ing changes in aircraft attitude. 

Also featured are dual radar controllers for EFIS/ 
MFD installations, data nav compatibility with a dedi- 
cated radar indicator, 12 and 18 in antenna options, 
+15° of manual tilt control with full attitude stabilisation 
and 120°/60° sector scans. 

Rainfall intensity levels are displayed in four brilliant 
colours contrasted against a deep black background. 
Magenta represents areas of severe rainfall, red shows 
heavy rain, yellow represents medium rainfall and 
green indicates light rain. 

The Rain Echo Attenuation Compensation Tech- 
nique (REACT) safety feature allows pilots to chart 
areas where storms may be hidden by intervening rain- 
fall attenuation. REACT accomplishes three separate 
functions. First, it compensates for the attenuating 
effects of precipitation in order to sustain target cali- 
bration. Second, it advises the pilot of areas where tar- 
get calibration cannot be sustained, by changing the 
normal black background to light blue. Third, REACT 
changes the colour of any targets which cannot be cali- 
brated to magenta. 

The random air motion of turbulence within the storm 
cell causes a random motion of raindrops readily 
detectable by the Primus 870 radar. This provides the 
capability to alert the pilot to areas of turbulent activity 
by analysing target changes resulting from water drop- 
let motion in the rainfall area. Once detected, the turbu- 
lent areas are shown on the radar screen in soft white. 

The lightning sensor system determines the rate of 
lightning in a geographical area and displays the centre 
of that area with the unique lightning rate symbol. The 
LSZ-850 lightning sensor system accurately displays 
the geographic position and lightning rate of numerous 
storm cells. When used with the Primus 870 radar, the 
lightning sensor system controls can be an integral part 
of the radar indicator or the radar controller for an EFIS/ 
MEFD cockpit. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


TCAS II traffic alert and collision 


avoidance system 

Honeywell's Traffic alert and Collision Avoidance Sys- 
tem (TCAS Il) generates advisory information on targets 
up to 17.3 nm (32 km) away and can provide this infor- 
mation to other TCAS II equipped aircraft to co-ordinate 
manoeuvres. The system displays transponder- 
equipped targets in a 12 nm (22.2 km) wide area, from 
6 nm (11.1 km) ahead to 3nm (5.6 km) behind. It is 
designed to handle closure rates of up to 1200 kts and 
vertical rates of 10 000 ft/min. TCAS Il computes range, 
relative altitude and bearing of nearby transponder- 
equipped aircraft and visually and aurally alerts pilots of 
potential collisions, recommending the least disruptive 
vertical manoeuvre for safe separation. Warning of 
potential collisions occurs at least 20-30 seconds 
before predicted convergence, with more warning at 
higher altitudes. 


The Honeywell TCAS II consists of a computer unit, 
Mode S transponder, control panel, resolution and traf- 
fic advisory displays and antennas. 

The computer unit performs airspace surveillance, 
intruder tracking, traffic display, threat assessment, col- 
lision threat resolution and TCAS co-ordination. It uses 
data from airframe and other systems to change per- 
formance parameters for varying altitudes and aircraft 
configurations. Collision avoidance algorithms supp- 
plied by the Federal Aviation Administration are used to 
determine whether a tracked aircraft is a threat and, if 
so, the best avoidance manoeuvre. 

The Mode S transponder is specifically designed for 
the air traffic control systems of the 1990s. It performs 
the functions of existing Mode A and Mode C transpon- 
ders and provides data exchange between TCAS- 
equipped aircraft. It also communicates with ground- 
based Mode S sensors which set TCAS sensitivity lev- 
els based on traffic density. The transponder can 
transmit and receive on either top or bottom aerial to 
optimise signal strength and reduce interference. 

The control panel selects and controls all TCAS 
elements including the computer, Mode S transponder, 
displays and conventional ATCRBS or second Mode S 
transponder. It includes a transponder failure lamp and 
four-character LED display for transponder codes 
which are set with concentric rotary switches. 

A variety of displays may be used for TCAS infor- 
mation. The Traffic Advisory (TA) display may be a flat- 
panel integrated display or a Primus 90 or 708A colour 
weather radar indicator. The system will also interface 
with the new generation EFIS. The flat-panel display is 
used for both TA and Resolution Advisory (RA) infor- 
mation. This unit offers increased display quality with 
less power, weight and volume than a conventional 
CRT. The colours used in TCAS are amber for traffic 
alert, red for resolution advisory and blue for non-haz- 
ardous traffic. 

The directional antenna features electronic sidelobe 
suppression and amplitude ratio tracking. The low-pro- 
file four-element antennas are mounted on the top and 
bottom of the fuselage and are capable of transmitting 
in four selectable directions and receiving omnidirec- 
tionally. The antenna transmits at 1030 MHz and 
receives at 1090 MHz. 


Specifications 

Dimensions: (receiver/transmitter unit) 191 x 194 x 
324.1 mm 

(control panel ) 146 x 57.1 x 127 mm 

(TA/RA/VSI display) 83 x 83 x 184.1 mm 

XS-852 Mode S transponder) 85.8 X 127 x 355.6 mm 
XS-910 transponder) 123.9 x 194 x 324.1 mm 
antenna) 236.1 x 19mm (above fuselage) x 76.2 
below fuselage) 

Weight: (receiver/transmitter unit) 12.3 kg 

(control panel) 1.1 kg 

(TA/RA/VSI display) 1.8 kg 

(XS-852 Mode S transponder) 5 kg 
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XS-910 Mode S transponder) 6.6 kg 
antenna) 0.5 kg 
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The WeatherScout I/ radar scope in the Mooney 231 flight panel 


Status 
Certified for aircraft such as the Gulfstream IV, BAe 800 
and 1000 and Canadair’s CL-601-3A. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


WeatherScout | weather radar 
Introduced in June 1978, the WeatherScout! has a 
combined antenna and transmitter/receiver designed 
for installation in wing leading edges of light single- 
engined aircraft. The system’s weight is 7 kg. 


Status 
No longer in production, but remains in service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


WeatherScout II weather radar 
Introduced in 1978, the two-unit Weatherscout II sys- 
tem is intended for single-engined aircraft (pod- 
mounted under a wing), and light twins. Weather up to 
120 nm (222 km) range can be displayed at three levels 
of monochrome, using X-Y scanning so that the screen 
area is completely filled. 


Specifications 

Control/display unit 

Dimensions: 159 x 102 x 249 mm 

Weight: 2.18 kg 

Display size and type: 5 in (127 mm), 90° sector scan 
Tilt control: +12° 


Antenna/transmitter/receiver 

Dish size: 10 or 12 in (254 or 305 mm) 

Average power: 2.28 W 

PRF: 228 pps 

Beam size: 10° for 10 in dish (254 mm), 8° for 12 in 
dish (305 mm) 

Scan rate: 17.8 looks/min 

Pulsewidth: 4 us for 12 and 30nm ranges (22 and 
55 km) 

10 us for 60 and 120 nm (111 and 222 km) 


Power supply: 28 V DC, 2A 
Frequency: 9345 MHz 
Qualification: TSO C63b (DO-160) Class 6 


Status 
No longer in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


AN/APN-59E(V) search radar 

The APN-59E(V) was developed in the late 1970s to 
replace the earlier AN/APN-59B with improved per- 
formance and reliability for a variety of retrofits. The 
new X-band radar was tailored to a closely defined mis- 
sion profile with unusually stringent quality assurance 
demands. For example, component selection was 
made on the basis of a number of engineering and data 
bank recommendations such as the Government/In- 
dustry Data Exchange Program and the resulting sys- 
tem has been verified by rigorous testing to Advisory 
Group on Reliability of Electronic Equipment (AGREE) 
type testing. Mean time between failures is given as 
219 hours. 

The principal modes are search, navigation, weather- 
mapping and beacon homing. To accommodate all 
these the operator can choose pencil or fan beam with 
a variety of pulse lengths and repetition rates; the sys- 
tem can be set up for angle sector or 360° scan. 

All LRUs are interchangeable with those of the AN/ 
APN-59B so that separate stocks of spares are not 
needed for flight line support and gradual upgrading of 
a system can be accomplished over a period of time 
and without aircraft stand-down. 

Alternative configurations range from single azi- 
muth/range displays, driven by the radar as an inde- 


pendent system, to more complex installations with up 
to three displays. Where requirements are particularly 
critical the system can be connected to a compass and 
a dead-reckoning computer for the most accurate navi- 
gation fixes. The weight of a typical configuration is 
about 84 kg. 


Status 

In production under US Air Force contract to retrofit 
Lockheed C-130, Boeing C/KC-135 and RC-135 fleets, 
and C-130 fleets of certain other air forces. 


Contractor 
Honeywell Inc Military Avionics Division. 


AN/APN-171 radar altimeter 
For over 25 years, US Navy helicopters have been flying 
with the APN-171 (HG9000) as their standard altimeter. 
Many functions are available with this system including 
low altitude warning, radar altitude warning set input, 
aircraft rate, aircraft altitude errors and landing gear 
warnings. 

Three basic Honeywell AN/APN-171 radar altimeter 
systems are currently available: the HG9010 is a 0 to 
1000 ft system, the HG9025 is a0 to 2500 ft system and 


the HG9050 is a 0 to 5000 ft system. All AN/APN-171 
systems are available with standard or special output 
signals to represent a particular altitude range. 


Specifications 

Dimensions: 337 x 194 x 125 mm 
Weight: 6.1 kg 

Power supply: 115 V AC, 400 Hz, 10 VA 
Altitude Range: (HG9010) 0-1000 ft 
(HG9025) 0-2500 ft 

(HG9050) 0-5000 ft 

Accuracy: +5 ft +3% 


Status 

In production and service as standard on all US Navy 
helicopters. A modification kit is available to upgrade 
existing systems. 


Contractor 
Honeywell Inc Military Avionics Division. 


AN/APN-194 radar altimeter 

The AN/APN-194 radar altimeter is standard on all navy 
fixed-wing and high performance aircraft including the 
F-14 and F/A-18. Functions include low altitude warn- 


82 RADAR / USA 


ing, radar altitude warning set input, aircraft rate, air- 
craft altitude errors, landing gear warnings and both 
analogue and digital outputs. 

Several height indicators interface with the APN-194. 
The AN/APN-194 was introduced in the early 1970s as 
an F-cubed replacement for the AN/APN-141 and Hon- 
eywell has now produced over 8000 of these altimeters. 
Since then, the AN/APN-194 has been upgraded twice, 
incorporating a solid-state transmitter and producibility 
enhancements. 

Options include transmitter power management. The 
AN/APN-194 can interface with up to four height 
indicators. 


Specifications 

Dimensions: 185 x 97 xX 82 mm 
Weight: (radar altimeter) 2 kg 
(height indicator) 0.7 kg 

Power supply: 115 V AC, 400 Hz, 25 W 
Frequency: 4400 MHz 

Pulse repetition frequency: 20 kHz 
Altitude range: 0-5000 ft 
Accuracy: +3 ft +4% 

Pulsewidth: 0.02 or 0.20 ms 
Transmit power: 5 W 


Status 
In production and in service as standard on all US Navy 
fixed-wing high performance aircraft. 


Contractor 
Honeywell Inc Military Avionics Division. 


AN/APN-209 radar altimeter 

The AN/APN-209 radar altimeter is standard on all US 
Army helicopters. Functions include transmitter power 
management, low and high altitude warnings, NVG 
compatibility, analogue and digital outputs and inte- 
gration of indicator, receiver and transmitter. For more 
installation flexibility, a version of the AN/APN-209 with 
the transmitter/receiver separate from the indicator is 
available. 

Honeywell has produced over 9000 AN/APN-209 alti- 
meters. It was introduced in the early 1970s and, since 
then, has been upgraded twice, Incorporating a solid- 
state transmitter and producibility enhancements. 

Options include MIL-STD-1553B databus, voice 
warning and LP] enhancements. 


Specifications 

Dimensions: (receiver/transmitter) 145 x 83 x 83 mm 
(indicator/receiver/transmitter) 199 x 83 x83 mm 
Weight: (receiver/transmitter) 1.4 kg 
(indicator/receiver/transmitter) 1.9 kg 

Power supply: 28 V DC, 25 W 

Altitude range: 0-1500 ft 

Accuracy: +3 ft +3% 


Status 
In production and in service as standard on all US Army 
helicopters. 


Contractor 
Honeywell Inc Military Avionics Division. 


AN/APN-222 radar altimeter 


The APN-222 is one of Honeywell’s high altitude alti- 
meters, measuring distances up to 70 000 ft. The sys- 
tem is highly accurate and reliable at both low and high 
altitudes. Functions include analogue and digital out- 
puts. The JG196 height indicator interfaces with the 
AN/APN-222. The altimeter system also includes two 
high-gain planar array antennas. 

An AN/APN-222 variant, the HG7197, is available 
with a MIL-STD-1553B databus. The HG7197 is quali- 
fied for use on the F-16 and has demonstrated its ability 
to meet US Air Force F-16 radar altimeter requirements. 


Specifications 

Dimensions: 213 x 127 x 102 mm 
Weight: (radar altimeter) 2.9 kg 
(antenna) 0.5 kg 

(indicator) 1.1 kg 

Power supply: 28 V DC, 35 W 
Frequency: 4300 MHz 

Pulse repetition frequency: 5 kHz 
Altitude range: 0-70 000 ft 
Accuracy: +5 ft +2% 

Transmit power: 500 W 


The Honeywell AN/APN-209 radar altimeter 


Status 
In production. In service on the RF-5E. The HG7197 is 
qualified for the F-16. 


Contractor 
Honeywell Inc Military Avionics Division. 


AN/APN-224 radar altimeter 


The APN-224 was developed specifically for Strategic 
Air Command’s Boeing B-52 and meets the nuclear 
hardening and high reliability specifications of that air- 
craft. The system’s performance and ability to with- 
stand severe environments led to its selection by the US 
Air Force for the B-1B. The APN-224 has also been 
selected for the US Air Force A-10 and the US Air 
National Guard F-16. 

Functions of the AN/APN-224 include nuclear hard- 
ness, aircraft rate, blanking pulse and both digital and 
analogue outputs. 

A modified version of the AN/APN-224, which has a 
MIL-STD-1553B databus, has been developed for the 
F-16 LANTIRN aircraft. 


Specifications 

Dimensions: (B-52) 213 x 127 x 86 mm 
(F-16) 213 x 160 x 102 mm 

Weight: (B-52) 2.1 kg, (F-16) 3.6 kg 
Power supply: 115 V AC, 400 Hz, 45 VA 
Altitude range: (B-52) 0-5000 ft 

(F-16) 0-10 000 ft 

Accuracy: +5 ft +4% 


Status 
In service on B-52, B-1B and LANTIRN F-16 aircraft. 


Contractor 
Honeywell Inc Military Avionics Division. 


The Honeywell AN/APN-224 radar altimeter 


Cruise missile radar altimeter 

The Cruise Missile Radar Altimeter (CMRA) was devel- 
oped specifically for cruise missile programmes, 
including the ALCM and Tomahawk missiles. Honey- 
well’s CMRA is a derivative product in which a variety of 
features from other Honeywell altimeters are incorpor- 
ated. The system has the capability to perform terrain 
correlation and navigation functions. 


Specifications 

Dimensions: 188 x 97 x 80 mm 

Weight: 2.3 kg 

Power supply: 28 V DC, 30 W (18 W nominal) 
Altitude range: 1-7873 ft 

Accuracy: +3 ft +4% 


Status 
Qualified by US Navy and Air Force and in production 


for cruise missile programmes. In service on Toma- 
hawk and ALCM missiles. 


Contractor 
Honeywell Inc Military Avionics Division. 


Harpoon missile radar altimeter 
Honeywell was the first qualified supplier of the Har- 
poon missile radar altimeter. This 10 to 5000 ft system 
features accurate performance at low altitudes and 
high speeds, as well as an immunity to jamming. 


Specifications 

Dimensions: 188 x 97 x 80 mm 

Weight: 2.3 kg 

Power supply: 28 V DC, 30 W (18 W nominal) 
Altitude range: 10-5000 ft 

Accuracy: +3 ft +4% 


Status 
Qualified by US Navy and in production for the Harpoon 
missile programme. 


Contractor 
Honeywell Inc Military Avionics Division. 


HG7170 radar altimeter 

The HG7170 radar altimeter is a dual redundant alti- 
meter system. Functions of the HG7170 include MIL- 
STD-1553B databus, aircraft rate, transmitter power 
management, full BIT monitoring, continuous BIT, iso- 
lated grounding, nuclear event detector and nuclear 
hardness. 


Specifications 

Dimensions: 338 x 193 x 155 mm 
Weight: 5.7 kg 

Power suply: 28 V DC, 38 W 
Altitude range: 0-5000 ft 
Accuracy: +2 ft +4% 


Contractor 
Honeywell Inc Military Avionics Division. 


HG7500/HG8500 Series radar 


altimeters 

Honeywell’s HG7500 and HG8500 radar altimeter sys- 
tems are the smallest available in the DoD inventory. 
Some of the HG7500 configurations available include 
analogue and/or digital altitude, altitude trips and 
ARINC 552A. The JG107X height indicator interfaces 
with the HG7500 and HG8500. 

The HG8500 is an F-cubed replacement for the 
HG7500. It has a solid-state transmitter and Gallium 
Arsenide receiver, and has been qualified to very strin- 
gent environmental and EMI requirements. 

Available options on the HG8500 include transmitter 
power management, low altitude performance in poor 
antenna installations and unique outputs to meet exist- 
ing field applications. 


Specifications 

Dimensions: 137 x 83 x 83 mm 

Weight: 1.3 kg 

Power supply: 28 V DC, 16 W 

Altitude range: (HG7502/HG8502) 0-2500 ft 
(HG7505/HG8505) 0-5000 ft 
(HG7508/HG8508) 0-8000 ft 

Accuracy: +3 ft +3% analogue altitude 

+3 ft +1% digital altitude 


ee 


The Honeywell HG7500 radar altimeter 


Status 
In service on MQM-107B, BQM-74E, TACTS pod, vari- 
ous helicopters and commercial airliners. 


Contractor 
Honeywell Inc Military Avionics Division. 


HG7700 Series radar altimeters 
The HG7700 is specifically designed for the low-cost 
high performance requirements of tactical manned and 
unmanned vehicles. The HG7700 features automatic 
test capability, noise immune tracker and low power 
consumption. Available options include digital output, 
transmitter power management and_ integrated 
antenna. 


Specifications 

Dimensions: 194 x 95 x 72 mm 
Weight: 1.55 kg 

Power supply: 28 V DC, 12 W 
Altitude range: (HG7702) 
0-5000 ft 

Accuracy: +5 ft +38% 


0-2500 ft, (HG7705) 


Status 

In production for RPVs, fighter aircraft and tactical 
weapon systems. The HG7705 has been selected for 
the Saab JAS 39 Gripen. 


Contractor 
Honeywell Inc Military Avionics Division. 


HG9500 radar altimeter 


The HG9500 is Honeywell’s newest high performance 
radar altimeter. With its modular design, the HG9500 
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The HG7700 radar altimeter 
antenna 


with 


integrated 


can be configured to meet most conceivable form fac- 
tor requirements, including US Air Force CARA require- 
ments. A Honeywell patent design combines the high 
accuracy and programmable features of pulsed alti- 
meter designs with the sensitivity and LPI advantages 
of coherent systems. Functions include MIL- 
STD-1553B databus, BIT monitoring, aircraft rate, LPI 
and immunity to jamming. 


Specifications 

Dimensions: 213 x 160 x 90 mm 
Weight: 3.2 kg 

Power supply: 28 V DC, 35 W 
Altitude range: 0-50 000 ft 
Accuracy: +2 ft +2% 


Contractor 
Honeywell Inc Military Avionics Division. 


AN/APG-63 fire-control radar 

The AN/APG-63 is the principal sensor for the McDon- 
nell Douglas F-15 Eagle. The system was designed 
around three main objectives: capability, reliability and 
maintainability. Capability is aimed at providing one- 
man operation for the tracking of hostile aircraft at long- 
range and close-in, in a look-down situation; a clutter- 
free display with all appropriate information, including 
guidance and steering information, on a head-up dis- 
play; simplified controls and co-ordination with weap- 
ons, and a secondary air-to-ground facility. 

The requirement for the AN/APG-63 called for a 
mean time between failures of 60 hours, a level never 
before approached for this class of equipment. As a 
corollary, maintenance time would be reduced to about 
a quarter of that of previous systems. High reliability 
and relatively simple maintenance schedules reduce 
the turn-round time. This is reflected in the smaller num- 
bers of flight line and maintenance personnel needed. 
This is largely due to the use of hybrid and integrated 
circuits to reduce the number of components and to the 
use of only four basic module sizes in the entire system. 

The system comprises nine LRUs: exciter, transmit- 
ter, antenna, receiver, analogue processor, digital pro- 
cessor, power supply, radar data processor and control 
unit. It has a wide look-angle and its antenna is gim- 
balled in all three axes to hold target lock-on during roll 
manoeuvres. The clutter-free head-down radar display 
gives a clear look-down view of target aircraft silhouet- 
ted against the ground, even in the presence of heavy 
noise from ground returns. This look-down, shoot-down 
ability is achieved by using both high and medium 
pulse repetition frequencies, by digital data processing 
and by using Kalman filtering in the tracking loops. The 
system’s gridded travelling-wave tube permits variation 
of the waveform to suit the tactical situation. 

False alarms are eliminated, regardless of aircraft alti- 
tude and antenna look-angle, by a low-sidelobe 
antenna and frequency rejection of both ground clutter 
and vehicles moving on the ground, so that only real tar- 
gets are displayed. 

Primary controls for the multi-mode, pulse Doppler 
X-band radar are located on the control column, allow- 
ing the pilot to keep his head up during fast-moving situ- 
ations. Three special modes are provided for close-in 
combat: supersearch, vertical scan and boresight. 
These enable automatic acquisition of, and lock-on to, 
targets within 10nm (18.5 km). In the supersearch 


mode the radar locks on to the first target entering the 
head-up display field-of-view and displays its position. 
This alerts the pilot and greatly increases the range of 
visual detection. In the vertical scan mode the radar 
locks on to the first target that enters an elevation scan 
pattern at right-angles to the aircraft lateral axis. In the 
boresight mode the antenna is directed straight ahead 
and the radar locks on to the nearest target within the 
beam. 

The ability to handle equally effectively both closing 
and opening look-up and look-down situations is the 
result of combining high and medium pulse repetition 
frequencies. High pulse repetition frequencies are 
necessary to detect targets at long range but are not 
suitable for measuring range because there is insuf- 
ficient time for a pulse to return and be correlated 
before the next one has been transmitted. However, 
medium pulse repetition frequencies that enable accu- 
rate range measurement and elimination of ground 
clutter do not have the power to give detection echoes 
at long-range. The APG-63 interleaves, for the first time, 
both high and medium pulse repetition frequency 
waveforms. The key to this technology was the substi- 
tution of heavy and bulky Doppler filters with a digital 
signal processor. By this means, incoming signals are 
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sampled and their frequency content analysed by per- 
forming Fourier transforms on individual samples. 

Although designed specifically for the air-to-air role, 
the F-15 has emerged as a potent ground attack fighter, 
and the APG-63 has target ranging for automatic bomb 
release for a visual attack, a mapping mode for navi- 
gation and a velocity update for the inertial navigation 
system. 

The APG-63 is compatible with both AIM-7F Sparrow 
and AIM-9L Sidewinder air-to-air missiles. Antenna 
search patterns and radar display presentations are 
selected automatically by means of a three-position 
switch on the throttle for the type of weapon to be used 
(medium-range radar homing, short-range infra-red 
missiles or M61 cannon). 

While the eventual reliability goal specified by MIL- 
STD-1781 of 60 hours was met consistently on bench 
tests, in the field service equipment is currently giving 
about 30 to 35 hours mean time between failures. 

All APG-63 radars produced since mid-1980 incor- 
porate a programmable signal processor and a high- 
speed digital computer that enables the system to 
respond quickly to new tactics or weapons by changes 
to software rather than extensive hardware modifi- 
cations. This change was introduced with the improved 


eS eee 


An F-15 Eagle fighter with nose radome swung aside to give access to the Hughes AN/APG-63 radar 
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F-15C and F-15D models. Aircraft produced before the 
processor was introduced were scheduled to receive it 
as a retrofit item. 

In December 1983 the US Air Force awarded McDon- 
nell Douglas a $274.4 million contract to upgrade the 
control computer and armament control system as part 
of the MultiStaged Improvement Programme (MSIP) 
launched in February of that year. MSIP arose out of a 
McDonnell Douglas study, beginning in June 1982, 
which showed the need to improve the avionics system, 
and specifically the radar, in order to maintain reason- 
able combat superiority over likely CIS adversaries. 
Radar improvements constitute a memory increase to 
1 M words and a radar data processor speed tripled to 
1.4 million operations a second. The system also incor- 
porates a programmable signal processor, a facility not 
available until the late 1970s. The outcome of this is the 
AN/APG-70 (see later entry). 

In March 1984 the F-15 was selected as the US Air 
Force’s new dual-role air control and _ interdiction 
fighter. The upgraded radars for the two-seat F-15E ver- 
sion incorporate very high-speed integrated circuit 
technology to increase computational speed and 
improve ECM performance. 


Specifications 

Number of units: 9 

Total weight: 221 kg 

Total power: 12.975 kW 
Reliability: (design) 60 h MTBF 
(current) 30-35 h MTBF 


Status 

In service with the McDonnell Douglas F-15 Eagle. The 
last system was delivered by Hughes in September 
1986, by which time some 1000 sets had been built, 
including co-production in Japan. Four Lockheed P-3A 
Orions, on loan from the US Navy, have been modified 
to include a Hughes AN/APG-63 radar mounted in the 
aircraft nose, for anti-drug-smuggling operations with 
the US Customs Service. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


AN/APG-65 multimission radar 


In the air-to-air role the APG-65 radar incorporates the 
complete range of search, track and combat modes, 
including several previously unavailable in an oper- 
ational radar. Specifically these modes are gun acqui- 
sition (the system scans the head-up display 
field-of-view and locks on to the first target it sees within 
a given range); vertical acquisition (the radar scans a 
vertical slice of airspace and automatically acquires the 
first target it sees, again in a given range); and boresight 
(the radar acquires the target after the pilot has pointed 
the aircraft at it). In the raid assessment mode the pilot 
can expand the region around a single target that is 
being tracked, giving increased resolution around it 
and permitting separation of closely spaced targets. As 
a gunsight, the radar operates as a short-range tracking 
and lead-computation device using frequency agility to 
reduce errors due to target scintillation. All the pilot has 
to do is to put the gunsight pipper on the target and 
press the firing button. 

Other modes are long-range velocity search (using a 
high pulse-repetition frequency waveform to detect 
oncoming aircraft at high relative velocities); range- 
while-search (high and medium pulse-repetition fre- 
quency waveforms interleaved to detect all-aspect tar- 
gets, not only head-on but at any line-of-sight crossing 
angle), and track-while-scan which can track up to 10 
targets simultaneously and display 8. When combined 
with autonomous missiles such as AMRAAM, this 
mode confers a launch and leave capability and the 
simultaneous engagement of multiple targets. 

In the F/A-18’s air-to-ground role, the APG-65 has six 
modes: terrain-avoidance, for low-level penetration of 
hostile airspace; precision velocity update, when the 
radar provides Doppler signals to update or align the 
aircraft's inertial navigation system; tracking of fixed 
and moving ground targets; surface vessel detection, in 
which the system suppresses sea Clutter by a sampling 
technique; air-to-surface ranging on designated tar- 
gets; and ground-mapping. Two Doppler beam-sharp- 
ening modes are provided for these air-to-ground 
modes. 

During tests in early 1983 the system demonstrated 
(a year ahead of schedule) the 106 laboratory test hours 


The US Navy McDonnell Douglas F/A-18 Hornet is equipped with the Hughes AN/APG-65 radar 
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The units of the Hughes AN/APG-65 radar and their location in the nose of the F/A-18 


MTBF required by contract. Two systems chosen at 
random for a reliability demonstration operated under 
test for a total of 149 hours without a failure. 

All fault-finding is conducted with Built-In Test (BIT) 
which currently operates at module LRU level. The big- 
gest improvement in BIT technology with the AN/ 
APG-65 has been the reduction in false alarm rate. The 
US Navy requirement is to be able to detect and locate 
98 per cent of all radar faults by BIT. The US Navy also 
specifies 12 minutes mean time to repair, which 
involves running a BIT test, locating the fault, removing 
and replacing the faulty line-replaceable unit and run- 
ning a BIT check on the new unit. 

In its first six months of operation the initial Marine Air 
Group II at El Toro in California had only 6 radar engin- 
eers to support a 12-aircraft unit flying 30 hours a 
month. 

Under the terms of an Australian Industrial Partici- 
pation (AIP) programme signed in December 1981, 
Philips Electronics Systems in Australia is engaged in 
final assembly and test of the radar and co-produces 
the data-processor. In February 1984 it was announced 
that Marconi Espanola SA had been licensed to build 
low voltage power supply modules for the radars being 
produced for Spain’s F-18s. 


German Air Force F-4F ICE programme 
In May 1985 the German Ministry of Defence chose the 
AN/APG-65 in competition with the Westinghouse AN/ 
APG-68 as a major element in the Improved Combat 
Efficiency (ICE) programme for the German Air Force 
McDonnell Douglas F-4F Phantom. 

The new radar will displace the 1960s design West- 
inghouse AN/APQ-120 in the F-4F, the limitations of 
which have become evident in the past decade; signifi- 


cantly, the AN/APQ-120 cannot detect air targets in 
ground clutter because it does not have the Doppler 
velocity information needed for MTI, nor can it track 
multiple targets. Reliability will also benefit. The AN/ 
APG-65 will be used in conjunction with the Hughes 
AIM-120 AMRAAM. 

The F-4F radar refit programme will involve some 110 
aircraft at a cost of $300 million. DASA is the prime con- 
tractor for ICE, and initial operational capability was set 
at 1989/90, with the programme scheduled for com- 
pletion in 1992. Telefunken System Technik will build 
the radars under licence and ICE will also include a 
Honeywell laser inertial navigation system, GEC Avion- 
ics air data computer, Telefunken System Technik 
radar display and Hughes cockpit displays. A MIL- 
STD-1553 databus will be incorporated. 


Radar for AV-8B 

A variant of the APG-65 has been adapted for the 
upgraded AV-8B for the US Marine Corps and Italian 
and Spanish Navies known as the Harrier Il Plus. A 
memorandum of understanding to develop and inte- 
grate the radar has been signed and the three nations 
are sharing the cost of $165 million for integrating the 
APG-65 into the AV-8B. Deliveries of the Harrier Il Plus 
to the US Marine Corps, Italian Navy and Spanish Navy 
are scheduled to begin in early 1993. A contract has 
been let to incorporate the radar in 24 US Marine Corps 
AV-8B aircraft. A two-seat version of the AV-8B was 
delivered to the Italian Navy in 1991. 


Specifications 
Characteristics (APG-65 in F/A-18) 
Volume: <0.42 m° excluding antenna 
Weight: 154.6 kg 


Number of LRUs: 5 

Antenna: low sidelobe planar array with fully balanced 
direct electric drive replacing hydraulics and mechan- 
ical locks of previous systems 

Transmitter: liquid-cooled, contains software-program- 
mable gridded travelling-wave tube amplifier 
Receiver: contains A-D converter 

Radar-data processor: general-purpose with 250k 
16-bit word bulk-storage disc memory 

Signal processor: fully software-programmable, runs 
at 7.2 million operations/s 

Reliability: 106h MTBF. Built-in test equipment 
detects 98% of faults and isolates them to single 
replaceable assemblies that can be changed in 12 min 
without adjustments or setting up 


Status 

In production. In service with US Navy, US Marine 
Corps, Canadian armed forces, Royal Australian Air 
Force, Spanish Air Force and Kuwaiti Air Force McDon- 
nell Douglas F/A-18 aircraft. Total production rate is 
about 10 sets a month and some 1050 units, out of an 
expected production run of 1200, had been delivered 
by the end of 1991. Also under development for 
McDonnell Douglas Harrier II Plus AV-8B aircraft of the 
US Marine Corps (27), Italian Navy (16) and Spanish 
Navy (9), with first production delivery scheduled for 
1993. The APG-65 is a major element in the German Air 
Force McDonnell Douglas F-4F ICE programme. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


The Harrier Il Plus is equipped with the Hughes AN/APG-65 radar 


The Hughes AN/APG-70 in a McDonnell Douglas F-15C 


AN/APG-70 radar for the F-15E 

In March 1984 the US Air Force chose the McDonnell 
Douglas F-15E as its new dual-role fighter to back up 
the General Dynamics F-111. The radar for this two-seat 
combat aircraft is a substantially improved version of 
the APG-63, designated AN/APG-70. It has also been 
chosen to upgrade the C/D versions of the F-15 under 
the US Air Force’s MultiStaged Improvement Pro- 
gramme (MSIP). 

By comparison with the earlier system, the APG-70 
will have a far greater RF bandwidth, a larger look-down 
target detection range, a one-third increase in MTBF 
and will be packaged in seven units instead of eight. 
Four of the LRUs (radar data processor, programmable 
signal processor, analogue signal converter and 
receiver/exciter) are completely new, while the trans- 
mitter and control unit have been modified; only the 
power supply and the antenna remain unchanged. The 
radar uses VLSI technology, making the programmable 
signal processor five times faster than previous designs 
while having three times the memory. 

Expanded built-in test will be provided, giving unam- 
biguous fault detection and isolation and the ECCM ca- 
pability will be improved to combat new and more 
advanced threats. The system will be compatible with 
existing and new missiles such as AIM-7F/M Sparrow, 
AIM-9L Sidewinder and AIM-120 Advanced Medium- 
Range Air-to-Air Missile (AMRAAM), and with 20 mm 
cannon. 

In the air-to-air role the radar will have four search 
modes: range-while-scan with high PRF, medium PRF 
or interleaved PRF and velocity search. The radar also 
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has single target track, track-while-scan and raid 
assessment track modes and vertical search, super 
search, boresight and auto-guns target acquisition 
modes. 

In the air-to-ground role the radar can produce a high 
resolution or areal beam ground map; the specification 
calls for 8.5 ft (2.6m) resolution at 20nm (37 km) 
range. There is also a precision velocity update mode 
and air-to-ground ranging. For the future, terrain-follow- 
ing/terrain-avoidance, ground moving target track indi- 
cator and fixed target track modes are planned. 

In December 1987 Hughes announced a $58 million 
contract to supply a variant of the APG-70 radar as the 
fire-control system in the USAF Special Operations 
Force’s AC-130U aircraft. This aircraft, of which 12 have 
been ordered, will have a 105 mm howitzer and 25 mm 
and 40 mm cannon. Five new air-to-ground modes are 
being developed for this application: fixed target track, 
ground moving target indication and track, projectile 
impact point position, beacon track and a weather 
mode. The existing antenna and signal processor will 
be modified and a digital scan converter added to the 
system. The first system was to be delivered at the end 
of 1988 with production extending until at least 1991. 


Status 
In production for F-15C/D and E variants. Flight testing 
began in 1986 and ended in mid-1988. Production 
deliveries began in December 1986 and the first train- 
ing squadron formed in January 1988. Now operational 
in F-15Cs and F-15Ds, and with the first F-15E training 
squadron at Luke AFB. Co-production with Mitsubishi 
in Japan has been agreed and a sale to Israel, for deliv- 
ery in the early 1990s, is a possibility. 

A contract for $21.075 million was awarded in Sept- 
ember for spares for the AN/APG-70 in the F-15E. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


AN/APG-71 fire-control radar for 
the F-14D 


In July 1984 the US Navy placed a $984 million contract 
with Grumman for a major improvement programme for 
the F-14 Tomcat. Among many airframe, engine and 
equipment changes was an enhancement to the radar 
section of the Hughes AN/AWG-9 weapon control sys- 
tem, the new system being designated AN/APG-71. 
These changes are the result of US Navy concern to 
maintain the F-14’s air-superiority performance well into 
the 1990s. The upgraded aircraft is known as the 
F-14D. 

Compared with the AWG-9, the APG-71 offers better 
overland performance, expanded velocity search 
capability, a larger target engagement zone, a raid 
assessment mode and programmable electronic 
countermeasures and clutter control features. 

The APG-71 is essentially a digital version of the 
radar section of the AWG-9, with greatly improved ECM 
performance acknowledging the new and vastly more 
sophisticated jamming technologies that have 
appeared since design of the F-14 was frozen. New 
modes include monopulse angle tracking, digital scan 
control, target identification and raid assessment, but 
the number of boxes comes down from 26 to 14. The 
system also employs some of the elements developed 
by Hughes for the new F-15 radar, the AN/APG-70; for 
example the APG-71 has a signal processor which is 86 
per cent common in modules with that in the APG-70. 
The AWG-9’s transmitter, power supply and aft cockpit 
tactical information display are retained for the APG-71. 

The APG-71 also incorporates non-co-operative tar- 
get identification, by which radar contacts may be 
identified as friendly or hostile, at beyond visual ranges, 
through close examination, at high resolution, of the 
returns; this technique obviates deficiencies and ambi- 
guities in IFF equipment. 

The APG-71’s antenna retains the gimbal system of 
the AWG-9 and adds a new array with low sidelobes. 

The signal processor has four processing elements 
as against the three found in the APG-70, giving an op- 
erating speed of 40 million complex operations per sec- 
ond. The radar data processor also has a large degree 
of commonality with that in the APG-70, differing only in 
the interface cards, and operates at 3.2 Mips. 

The aft cockpit digital display for the APG-71 was 
originally developed for the AWG-9 but never put into 
production, while the tactical information display, orig- 
inally designed for the F-106 aircraft, remains largely 
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unchanged from the version in the F-14A. Significantly, 
the APG-71’s software is written in Jovial. 


Status 

Production has started with the first system delivered to 
Grumman in the second half of 1989. The first F-14D 
entered service in March 1990. In January 1991 
Hughes was awarded a contract for $48 million and in 
March 1991 a further $53.822 million to complete pro- 
duction of the AN/APG-71 for the F-14D. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


AN/APG-73 radar for the 
F/A-18E/F 

The AN/APG-73 radar is based on the AN/APG-65, but 
uses new signal and data processors and a revised 
receiver/exciter. Hughes claims this will give the new 
radar more than three times the speed and memory of 
the AN/APG-65 and will make it compatible with an 
electronically scanned antenna. 

Hughes and McDonnell Douglas have been working 
on development of the AN/APG-73 for two years under 
a $223 million contract from the US Navy and Hughes 
has now received a $257 million contract for production 
of the radar for the F/A-18E/F. 


Status 

Five engineering development models of the AN/ 
APG-73 will be built, followed by an initial production 
batch of 12 radars during FY92. First flight took place in 
April 1992. First deliveries of AN/APG-73 equipped 
F/A-18E/F aircraft are scheduled for June 1994. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


The Hughes AN/APG-71 radar in a Grumman F-14 Tomcat 


AN/APQ-181 radar for the B-2 

The AN/APQ-181 for the Northrop B-2 operates in the 
Ku-band (12.5-18 GHz) using 21 separate modes for 
terrain-following and terrain avoidance; navigation sys- 
tem updates; target search, location, identification and 
acquisition; and weapon delivery. 

The radar is a completely redundant modular system 
which employs two electronically scanned antennas, 
sophisticated software modes and advanced low prob- 
ability of intercept techniques that match the aircraft’s 
overall stealth qualities. 

To meet reliability specifications, the B-2 carries two 
complete radars consisting of 10 LRUs in each aircraft, 
with all but the dual antennas able to function for either 
or both radar units. These LRUs and twin antennas 
weigh 953 kg and have a volume of 1.47 m°. Six LRUs 
are symmetrically positioned on the side walls of the 
nose-wheel well and the two radar data processors are 
stacked vertically in the aft wall of the well. 

Each 260 kg antenna is mounted in a cavity behind a 


large radome some 8 ft outboard of the aircraft cen- 
treline, just below the flying wing’s leading edges. 
Antenna locations are marked by large, slightly darker, 
rectangular patches visible on the underside of the air- 
craft. The antennas look down and outward. They are 
electronically steered in two dimensions and feature a 
monopulse feed design that is claimed to enable frac- 
tional beamwidth angular resolution. A beam steering 
computer establishes phase shifter settings based on 
pointing direction commands from the radar data pro- 
cessor. A Smiths Industries motion sensor subsystem 
fitted to the antenna uses a modified strapdown inertial 
platform to measure antenna motion. This allows the 
radar to compensate for motion during synthetic aper- 
ture radar mode operation. The antenna design fea- 
tures its own power supplies, liquid cooling and 
line-replaceable modules. 

The remaining LRUs in the radar are derived from 
other Hughes products used in aircraft such as the 
F-15C/D/E and F/A-18. All radar units communicate 
over a dual redundant MIL-STD-1553 databus, and are 
hardened to withstand transient radiation and electro- 
magnetic pulse effects. The radar was designed for 
very stringent environmental requirements exceeding 
those of other radars. This is because the vibration 
experienced by a B-2 operating at low altitude Is con- 
sidered to be especially severe for equipment because 
of the aircraft’s stiffer, less flexible structure. 


Status 

The first operational radar was flown in B-2 No 3 and 
production radars are being delivered to the US Air 
Force. The radar has been test flying on the KC-135 
avionics testbed at Edwards AFB. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


AN/AWG-9 weapon control 


system for the F-14 

The AN/AWG-9 is the aircraft element of the Phoenix 
AIM-54 air-to-air missile weapon control system in the 
US Navy Grumman F-14 aircraft. It comprises a fire- 
control radar and target illuminating radar, digital com- 
puter and displays. Provision is also made for the auto- 
matic exchange of data link information between the 
AWG-9 and the Naval Tactical Data System (NTDS) or 
Airborne Tactical Data System (ATDS) for target desig- 
nation and other functions. For onboard target acqui- 
sition, the AN/AWG-9 includes a long-range high power 
pulse Doppler radar. This system has a look-down ca- 
pability which enables it to pick up moving targets in the 
ground clutter that normally obscures targets in a con- 
ventional radar. 

In addition to its long range, the AN/AWG-9 intro- 
duced for the first time in an aircraft the ability to track 
many targets at once with computer-aided selection of 
target priority. The system is designed for consecutive 
launch and simultaneous guidance of up to six AIM-54 
missiles against separate targets, using time-sharing 
techniques for mid-course guidance. 

In addition to the AIM-54, the AN/AWG-9 can be used 
with the AIM-7 Sparrow and AIM-9 Sidewinder, and for 
controlling the M-61 Vulcan 20 mm cannon. 

The radar antenna is a planar slotted-plate array with 
a high aperture efficiency for increased radar range, 
and when it was introduced represented a significant 
step forward in design. 

The pulse Doppler radar represents several years of 
development in transmitter tubes, crystal filters and pla- 


The Northrop B-2 bomber carries dual Hughes AN/APQ-181 radars 


A Hughes AN/AWG-9 weapon control system undergoing maintenance on the Grumman F-14. Note the 
IFF array on the front face of the flat-face antenna 


The US Navy Grumman F-14A has the Hughes AWG-9 weapon control system 


nar array techniques to enable the long-range require- 
ments of the AIM-54 to be met. A low noise parametric 
amplifier in the receiver section contributes to the long- 
range capability. Advanced Doppler techniques make 
look-down target acquisition possible. A flexible high 
capacity computer permits simultaneous tracking of a 
large number of targets and aids the radar intercept offi- 
cer in the assignment of priorities and in missile firing. 

Target detection, tracking and ranging functions for 
all F-14 air-to-air weapon configurations are handled by 
the AN/AWG-9 radar and it can operate in either pulse 
Doppler or conventional pulse modes. A separate TWT 
provides CW illuminating energy for the semi-active 
homing AIM-7 Sparrow. 

Data processing in the AN/AWG-9 is performed by a 
general-purpose digital computer that features high- 
speed operation and a large memory capacity in an 
extremely compact package. The central computer 
keeps track of targets detected by the radar while the 
radar continues to search. Based on a pre-programmed 
logic the computer evaluates threats, generates steer- 
ing information for the pilot and paints a complete 


tactical situation for the radar intercept officer in stan- 
dard symbology, based on data generated either intern- 
ally or obtained through external links. 

Information from the AN/AWG-9 is displayed on two 
CRTs. A 127 mm diameter unit is used as a multi-mode 
display for the presentation of raw radar target infor- 
mation and IFF returns. A larger 254 mm unit is used for 
displaying processed data. This includes target track 
information and alphanumeric and symbolic data 
obtained via data link from other units. This display is 
also used as a computer readout device for the presen- 
tation of computer-generated missile and target 
assignments. 


Status 

The AN/AWG-9 radar is operational in US Navy F-14 air- 
craft. Hughes delivered the last AN/AWG-9 weapon 
control system in August 1988. Production of spares 
continued until mid-1989. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 
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The first production antenna of the Hughes 
ASARS-2 synthetic aperture radar being installed 
in the nose of a US Air Force TR-1 aircraft 


ASARS-2 advanced synthetic 


aperture radar system 

The high resolution ASARS-2 side-looking radar was 
designed for the US Air Force Lockheed TR-1 high alti- 
tude battlefield surveillance aircraft, and satisfies a US 
Air Force/Army requirement for a stand-off intelligence- 
gathering system. ASARS-2 was launched in 1977 un- 
der the designation AN/UPD-X and first test flown 
aboard a Lockheed U-2R reconnaissance aircraft in 
1981. It is likely that the resolution approaches limits set 
by altitude, residual airframe vibration and atmospheric 
turbulence. The antenna is V-shaped to enable the 
ground on either side of the aircraft’s track to be sur- 
veyed without the aircraft having to manoeuvre. Guid- 
ance for the ASARS-2 antennas is provided in part 
through several other sensors and information is trans- 
mitted via a data link to a special ASARS-2 deployable 
processing station on the ground. Here the signals are 
converted into strip-maps and spotlights and are avail- 
able within minutes to air force and army commanders. 

ASARS-2 consists of a search mode for wide area 
ground coverage, featuring both a Moving Target Indi- 
cator (MTI) and a fixed target indicator and a spotlight 
mode for high resolution coverage of smaller areas 
which can detect fixed targets only. 

In 1988 Hughes was awarded $20 million to develop 
an Enhanced Moving Target Indicator (EMT!) which, in 
part, is designed to add MTI to the spotlight mode. This 
entailed software modifications to the ground-based 
processing component and the addition of compo- 
nents in the airborne ASARS-2 receiver/exciter and pro- 
cessor control unit. 


Status 
In production for US Air Force Lockheed TR-1 high alti- 
tude reconnaissance aircraft. Details of the radar 
remain classified. The US Air Force is currently evaluat- 
ing the results of tests on EMTI and will then make a 
decision on whether to update the TR-1 fleet. 

Hughes has also looked at producing a podded ver- 
sion of ASARS-2 for external carriage on US Air Force 
and Navy fighters and aircraft such as the Tornado. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


Coherent laser radar airborne 


shear sensor 

Lockheed’s research and development division has 
received $870 000 to design a Coherent Laser radar 
Airborne Shear Sensor (CLASS) in the first phase of a 
three-year $4 million NASA/FAA programme. 

Present windshear warning systems use acceler- 
ometers to detect differences between airspeed and 
groundspeed only as an aircraft flies through air 
spreading out from a strong down-draught which has 
struck the ground. In severe conditions the pilot might 
not have sufficient time to react to the sudden change 
from headwind to tailwind conditions. However, some 
80 per cent of windshears detected take place in clear 
weather. By measuring the movement of air particles, 


CLASS will be able to detect windshear even when 
there is no visible storm activity. 


Status 
In development. 


Contractor 
Lockheed California Rye Canyon Research Laboratory. 


Lockheed radar for unmanned 
aerial vehicles 

An MTI radar for Unmanned Aerial Vehicles (UAV) is in 
early stages of development by the Harry Diamond Lab- 
oratory, a division of the US Army Materiel Command 


and the Lockheed Electronics Company. The system is 
designed for any type of UAV and is intended primarily 
for battlefield surveillance against targets such as 
tanks, trucks, low flying helicopters and so on. It uses a 
pulsed phase-coherent waveform to measure Doppler 
frequencies with reference to the range-Doppler co- 
ordinates of the surface clutter containing targets. It 
automatically separates targets from background clut- 
ter and classifies them. 

The process of detection uses an adaptive constant 
false alarm rate circuit in each of the Doppler channels. 
This lowers the detection threshold where small inter- 
ferences such as clutter and thermal noise exist and 
raises the threshold where large interferences such as 
jamming exist. This adaptive action allows optimum 
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detection while keeping false targets at a very low 
value. A model on display at the AUSA 88 exhibition in 
Washington included an electronically scanned geo- 
desic cone antenna using phase shifters to cover 360° 
in azimuth. An electro-optical FLIR had been collocated 
with the radar to provide fine target identification. 
Lockheed states that a UAV equipped with this type 
of system should be able to report targets over a 360° 
azimuth to an accuracy on the ground of 50 m CEP and 
an elevation accuracy of 200 m RMS, to provide three- 


dimensional cover. The MTI system has an area cover- 
age rate of about 675 x 10° m?/s as compared to typical 
optical systems of 4 x 10° m?/s. This would mean a 
search pattern of 656 km? in 10 seconds with less than 
one false alarm and the ability to record as many as 
1000 targets whose observed velocity is greater than 
4 m/s (7.6 kts). 

The radar system will fit into most UAV payload bays 
and is likely to weigh about 57 kg. As a result of real- 
time data processing by the radar on board the vehicle, 


as many as 100 target reports could be downlinked on 
a narrow 10 kHz data channel. 


Contractors 

Lockheed California Rye Canyon Research Laboratory. 
Harry Diamond Laboratory, US Army Materiel 
Command. 


Small lightweight airborne MTI 


radar 

The Lockheed Sanders MTI radar uses a pulsed phase- 
coherent waveform to measure Doppler frequencies 
with reference to the range-Doppler coordinates of the 
surface clutter containing the target. Target returns with 
Doppler which differ from clutter represent target 
motion and are spectrally separated by the fast Fourier 
transform processor. 

The process of detection uses adaptive CFAR in 
each of the Doppler channels. This process lowers the 
detection threshold in the range and Doppler cells 
where small interferences, such as jamming, clutter 
and thermal noise, exist. This adaptive action allows 
optimum detection while keeping the false target rate at 
a very low value. A high probability of detection at the 


15 km range is provided, with only one false alarm 
expected every 10 seconds. 

The MTI system has an area of coverage rate of 
about 656 x 10° m?/s as compared to typical systems of 
4 x 10° m?/s. The radar will search 656 km? in 10 sec- 
onds, with less than one false alarm, and has the ability 
to indicate as many as 750 targets whose observed vel- 
ocity is greater than one to four m/s. 

A reconnaissance aircraft equipped with MTI will be 
able to extract and report threat targets over a 360° azi- 
muth to an accuracy on the ground of 50 m CEP. This 
provides the target accuracy required to ensure proper 
weapon selection and kill probability for both ground 
and air threats. If equipped with a collocated optical 
payload cued by the radar, the reconnaissance aircraft 
can provide fine target identification, thereby taking full 
advantage of multi-sensor payloads. 


Specifications 
Weight: 36.29 kg 
Frequency: 16-16.5 GHz 
Range: 2.5-17.5 km 


Status 
Flight testing started in July 1992. 


Contractor 
Lockheed Sanders Inc. 


AN/UPD-4 reconnaissance 


system 

The AN/UPD-4 side-looking radar is an all-weather high 
resolution reconnaissance sensor system for the air- 
borne collection of tactical and strategic intelligence 
information. Utilising |-band radar energy to illuminate 
selected terrain swaths, it operates equally well in dark- 
ness as in daylight and adverse weather. 

The AN/UPD-4 consists of an AN/APD-10 synthetic 
aperture radar set mounted in an RF-4 Phantom air- 
craft, a ground-based correlator/processor set and test 
consoles for the maintenance of airborne and ground 
equipment. Airborne data link transmitters and ground 
receiving and processing systems are optional 
additions to provide radar collected information to 
ground commanders more rapidly than with the basic 
system. 

The airborne system includes multi-element phased 
linear waveguide antenna arrays individually gimballed 
for left or right side operation. The look angle of the 
antennas is maintained in flight by a control system that 
receives error signals from the aircraft inertial navi- 
gation system. The frequency converter/transmitter 
generates the stable radio frequency used for phase- 
locking the radar signals and contains the transmit/ 
receive and antenna switching components. It also sup- 
plies the swept frequency for modulating the transmit- 
ted pulses, amplifies the reflected signals and converts 
the received RF to IF. The amplifier/modulator is a high- 
powered RF pulse amplifier. The signal data generator 
receives information relative to the aircraft velocity and 
mode and uses this data to establish the radar PRF and 
generate the basic timing reference signals required 
throughout the system. 

The radar mapping recorder contains the optical, 
electronic and electromechanical assemblies required 
to record the radar video data and associated coded 
data on 9.5 in (241 mm) wide photographic film. Infor- 
mation is displayed on two 5 in CRTs as four intensity 
modulated traces that are transferred by two mirror 
assemblies and four recording lenses to focus the 
images on the film. Mode strips that convey essential 
operational information and multi-element blocks con- 
taining information pertinent to the mission are 
recorded on the film. For data link operation, an ident- 
ical recorder is used at the correlator/processor on the 
ground to establish a continuous recording correlation 
path. Film speed is carefully controlled in either appli- 
cation to maintain a fixed relationship to aircraft ground 
speed. 

The equipment has several modes of operation, pro- 
viding a variety of stand-off distances and altitudes and 
the option of recording only Fixed Target Imagery (FT!) 
or both MTI and FTI. Imaging of the terrain on either 
side can be obtained at the discretion of the operator. 
With data link equipped systems, the information may 
be transmitted to a ground station in real-time for 
recording and processing. The final imagery is 


recorded on 9.5 in (241 mm) wide film in four channels 
at a scale of 1:100 000 for all modes. In the along-track 
direction targets and terrain features are imaged in 
terms of distance travelled and represent true ground 
separation. In the across-track direction the imagery is 
recorded in slant range or the distance from the aircraft 
to the feature. 


Status 

The AN/UPD-4 is in service in Phantom aircraft serving 
with the Japanese Air Self-Defence Force. The system 
was developed as a successor to the AN/APD-102A 
and has since been enhanced and redesignated AN/ 
UPD-8 (see next entry). 


Contractor 
Loral Defense Systems - Arizona. 


AN/UPD-8 side-looking 
reconnaissance system 
The AN/UPD-8 is a side-looking, synthetic aperture air- 
borne reconnaissance radar system for the US Air 
Force. It is, in fact, an updated and improved version of 
the AN/UPD-4 equipment and gives a much greater 
range. The system provides an all-weather, day/night, 
stand-off, tactical and strategic reconnaissance capa- 
bility and with its extended range antenna pods and air- 
borne data link electronics is the latest ina sequence of 
Loral airborne reconnaissance radars. 

Operating in the |/J-band, the system records with 
equal effectiveness during daylight and darkness and 


through periods of adverse weather that would render 
other types of reconnaissance systems ineffective. The 
airborne radar system’s stand-off capability, which is 
increased by 60 per cent in the new equipment, allows 
coverage of border regions, harbours and coastal areas 
without violating another nation’s airspace or national 
waters. 

The radar airborne sensor part of the overall system, 
the AN/APD-12, operates in eight modes selectable by 
the operator according to aircraft altitude and the dis- 
tance to the target area. The system can record to left or 
right of the aircraft with the normal antennas or with 
extended range antennas mounted in a centreline pod. 
Target information can be transmitted to the ground in 
real-time through a data link to enable a commander on 
the ground, perhaps several hundred kilometres away, 
to evaluate targets while the aircraft continues its mis- 
sion, or can be recorded in flight for later processing on 
the ground. 


Specifications 
Weight: <682 kg 


Status 

In operational service with Israeli Air Force RF-4B air- 
craft. In mid-1986 the US Navy initiated a flight trials pro- 
gramme on the AN/APD-12 radar mounted on a 
McDonnell Douglas F/A-18 aircraft. 


Contractor 
Loral Defense Systems - Arizona. 


The Grumman E-2C Hawkeye is fitted with the Loral rotodome antenna 


’ OE-335A/A TRAC-A rotodome 


antenna 
The OE-335A/A Total Radiation Aperture Control 
(TRAC-A) rotodome antenna system is mounted on top 
of the E-2C Hawkeye, P-3 and C-130 airborne early 
warning aircraft and contains four separate antenna 
systems for command and control, radiating and 
receiving RF energy. The four antennas are the UHF 
radar, IFF and forward and aft auxiliary omni antennas. 
A rotary joint provides separate signal paths for each of 
the four antennas and permits rotation of the rotodome 
relative to the aircraft at 6 rpm. 

The radar antenna provides a sum output and a dif- 
ference output for each returned echo signal. The radar 
systems in the E-2C Hawkeye use this information to 


provide the radar operators with a presentation of mov- 
ing targets. 

The IFF antenna is used in conjunction with the radar 
system. IFF targets are automatically correlated with 
radar tracks from the same target to assist in threat 
assessment. 

The forward and aft omni antennas provide broad 
azimuth and elevation patterns. Signals received by the 
omni antennas are used adaptively to cancel radar side- 
lobe signals. 


Specifications 
Dimensions: 7.3 m diameter 
Weight: 1180 kg 
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Status 
The first production rotodome Advanced Radar Pro- 
cessing System (ARPS) was delivered to Grumman for 
the US Navy E-2C Hawkeye in 1972. A total of 80 ARPS 
rotodomes were built and delivered up to the end of 
1982. TRAC-A rotodome antenna system production 
deliveries began in February 1983, with the 100th 
TRAC-A system delivered in March 1989. 

Systems have been sold for E-2C Hawkeye aircraft in 
service with the US Navy and the armed forces of Israel, 
Japan, Egypt and Singapore. 


Contractor 
Loral Randtron Systems. 


Longbow fire-control radar 

Longbow, formerly known as the Airborne Adverse 
Weather Weapon System (AAWWS), is a millimetre 
wave fire-control radar and fire-and-forget missile sys- 
tem for the US Army’s McDonnell Douglas AH-64D 
Apache attack helicopter. Longbow is also scheduled 
for the Boeing/Sikorsky RAH-66 Comanche light attack 
helicopter. 

Designed for low probability of intercept, Longbow’s 
fire-control radar rapidly detects, locates and prioritises 
tanks, air defence units, trucks and aerial targets. An 
integrated radio frequency interferometer passively 
locates and identifies emitting targets. The mast- 
mounted location of these sensors allows the Apache 
to take maximum advantage of terrain-masking. The 
system automatically prioritises targets and then hands 
them off to the Longbow Hellfire modular missile sys- 
tem fire-and-forget seeker. The system is effective in 
rain, snow, fog, smoke and battlefield obscurants. 


Status 

Longbow is under development by a Martin Marietta/ 
Westinghouse joint venture. Contracts were awarded in 
early 1991 for development of the fire-control radar and 
RF Hellfire missile. Full scale development will be com- 
pleted in 1995. 

McDonnell Douglas is modifying four AH-64As into 
Longbow Apache prototypes. First flight took place in 
1992. The US Army plans to upgrade 227 Apaches to 
AH-64D Longbow configuration. Production deliveries 
are expected to begin in 1996. 


Contractors 

Martin Marietta Electronics, Information & Missiles 
Group. 

Westinghouse Missile Systems. 


The Longbow fire-control radar is designed to provide the AH-64 Apache with an enhanced adverse 
weather capability 


AN/APS-94F side-looking radar 
The AN/APS-94F is a side-looking radar carried by the 
US Army OV-1 Mohawk aircraft used for battlefield and 
forward area reconnaissance and surveillance. The 
radar also has survey and mapping applications. The 
main difference between the AN/APS-94F and earlier 
versions is the inclusion of an ECCM capability. The 
installation comprises six main subassemblies: the 
antenna, receiver/transmitter, power supply and 
mount, signal processor, interconnecting box and 
cockpit complex. 

The antenna unit consists of a pod containing two 
slotted waveguide arrays mounted back-to-back on a 
gyrostabilised assembly which pivots at the centre. In 
flight, the antenna arrays are yaw-stabilised to preserve 
the quality of the radar picture. 

The receiver/transmitter is tunable within a portion of 
the radar band. It is located in the Mohawk equipment 
bay with the signal processor and interconnecting box. 
The antenna and other units can be easily removed and 
replaced on the aircraft to permit change of role at short 
notice. Apart from high power microwave devices and 
certain display components, the APS-94F is of solid- 
state design. 

The cockpit complex consists of the units necessary 
for operator control of the radar, recording and presen- 
tation of the data gathered. Two radar area maps are 
available to the operator. One depicts the entire sensed 
area, including all detected ground targets as though 
they are stationary; this is the fixed target map. The 
other shows moving targets and displays them against 


a suppressed background map of the area to give a 
moving target map. The radar imagery is developed in 
the air using a dry silver film process. 

An area of up to 54 nm (100 km) on each side of the 
aircraft can be mapped when. both of the antenna 
arrays are in use. Either one can be selected if it is de- 
sired to map only one side. A range control determines 
the width of the swath to be mapped and presented on 
the photo-radar map. This control has three settings 
corresponding to 25, 50 and 100 km wide scans by 
each antenna. When used in conjunction with the 
antenna switch to select left, right or both arrays, maps 
corresponding to 1:250 000, 1:500 000, 1:1 million and 
1:2 million can be presented on the display. Provisions 
are made for the insertion of markers and other data. 


Status 

The AN/APS-94 is no longer in production but remains 
in service on the US Army OH-1D Mohawk aircraft. It 
has also been fitted in Lockheed P-3 aircraft and the 
UH-1 helicopter. 


Contractor 
Motorola Inc Government Electronics Group. 


AN/APS-131 side-looking radar 

The AN/APS-131 is a Side-Looking Airborne Radar 
(SLAR) used for the detection of ships and boats, for 
search and rescue, and for the detection of oil pollution. 
The aircraft installation consists of six main subassem- 


blies: antenna, receiver/transmitter, synchroniser, 
amplifier, recorder/processor/viewer and control unit. 

The antenna unit consists of a pod containing two 8 ft 
(2.44 m) yaw-stabilised, vertically polarised, slotted 
waveguide arrays mounted back-to-back on a gyrosta- 
bilised assembly that pivots at the centre. The remain- 
ing equipment is mounted inside the cabin. The 
synchroniser provides radar timing and control func- 
tions and, based on inputs from the aircraft inertial navi- 
gation system, creates latitude and longitude lines for 
display on the radar imagery. The recorder/processor/ 
viewer contains the components necessary to create 
the film imagery. Video data is impressed on the film by 
applying it to two CRTs as the film is pulled across the 
CRT faces. Typically, each CRT generates an image of 
the earth’s surface on one side of the aircraft. The dry 
silver film is developed in near real-time. 

An area of up to 108 nm (200 km) on either side of 
the aircraft can be mapped when both arrays are in use 
and one can be selected if mapping of only one side is 
required. A range control determines the width of the 
target area to be mapped and presented on the photo- 
radar map. This control has four settings correspond- 
ing to 13.5, 27, 54 and 108 nm (25, 50, 100 and 200 km) 
wide scans by each antenna. When used in conjunction 
with the antenna switch to select either left, right or both 
arrays, maps corresponding to four standard scales 
can be presented on the display at 1:250 000, 1:500 
000, 1:1 million and 1:2 million. Radar and aircraft oper- 
ational data is annotated on the film. This data, together 
with the latitude and longitude printed on the film, helps 
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the measurement of map co-ordinates for any feature 
observed on the radar image. 


Status 

The AN/APS-131 was developed under contract to the 
US Coast Guard and is in service on HU-25A aircraft. A 
similar radar, the AN/APS-135 (see following entry) is 
used on the US Coast Guard HC-130. 


Contractor 
Motorola Inc Government Electronics Group. 


AN/APS-135 side-looking radar 

The AN/APS-135 is a Side-Looking Airborne Radar 
(SLAR) used for the detection of ships and boats, and 
search and rescue and ice patrol in the North Atlantic. 
Apart from the position of the antennas, the system is 
virtually identical to the AN/APS-131. The aircraft instal- 
lation consists of seven main subassemblies: antennas, 
antenna switching unit, receiver/transmitter, synchron- 
iser, amplifier, recorder/processor/viewer and control 
unit. 

The antenna unit consists of two pods mounted ei- 
ther side of the aircraft to provide an unobstructed view, 
each containing a 16 ft (4.88 m) horizontally polarised 
slotted waveguide array. In flight the arrays are yaw- 
stabilised to preserve the radar picture quality. The 
remaining equipment is mounted on a pallet inside the 
aircraft for easy removal. The synchroniser provides 


radar timing and control functions and, based on inputs 
from the aircraft inertial navigation system, creates lati- 
tude and longitude lines for display on the radar ima- 
gery. The receiver/transmitter contains the magnetron 
and low noise receiver. The antenna switching unit 
directs the radiated power to the left or right antenna. 
The process for creation of the film imagery and the 
mapping areas covered is identical to the AN/APS-131. 


Status 

The AN/APS-135 has been developed under contract 
to the US Coast Guard and is currently in service on 
HC-130 aircraft. The AN/APS-131 is used on the US 
Coast Guard HU-25A aircraft. 


Contractor 
Motorola Inc Government Electronics Group. 


Side-looking airborne modular 


multimission radar 
A version of the AN/APS-131/135, the Side-Looking 
Airborne Modular Multimission Radar (SLAMMR), is 
offered internationally for a wide variety of maritime sur- 
veillance and border patrol applications. SLAMMR has 
been delivered, in a maritime surveillance configuration 
on the Boeing 737-200 aircraft, to Indonesia, and also 
to another country in a border patrol configuration on a 
C-130H aircraft. 

SLAMMR can be installed on a wide variety of aircraft 
ranging from the Beech 1900 or Fairchild Merlin IV to 


larger aircraft such as the Fokker F-27 Sentinel, Gulf- 
stream III, C-130 or Boeing 737. 

The radar is designed to accommodate a variety of 
applications such as ice patrol, fishery protection, anti- 
drug smuggling, mapping and search and rescue. In 
particular, its performance over the sea is sufficiently 
good to reveal details of oil-spills from tankers, and pro- 
vide maritime reconnaissance data to a maximum 
range of 100 nm (185 km) on either or both sides of the 
aircraft. The sensor uses a planar array 8 or 16 ft long 
(2.5 or 5m), mounted below the aircraft or along the 
side of the fuselage, feeding an operator’s control/dis- 
play console. The two antennas are arranged to point 
perpendicular to the aircraft longitudinal axis. From this 
position the two antennas can survey the sea or ground 
on either side of the aircraft out to the horizon. 

A notable application of SLAMMR is the patrol main- 
tained by the US Coast Guard to provide iceberg warn- 
ing to shipping. Before the advent of side-looking radar, 
iceberg observations were conducted visually and 
therefore could only be performed in good visibility. 
Now with SLAMMR, the US Coast Guard HC-130 Her- 
cules can maintain a much more consistent monitoring. 


Status 
No longer in production. In service on Lockheed C-130 
and Boeing 737 aircraft. 


Contractor 
Motorola Inc Government Electronics Group. 


AT 150 ATC transponder 

The Narco AT 150 transponder is a self-contained 
panel-mounted unit which meets the FAA’s C74c Class 
1A TSO specification for ATC transponders. Featuring 
full 4096 Mode A and A/C code capability up to 
30 700 ft in 100 ft increments, the AT 150 is compatible 
with leading encoding altimeters and blind encoders 
such as the Narco AR 850 altitude reporter. 

The AT 150 is both a transmitter and receiver which 
responds automatically to ground-based radar interrog- 
ation. The transponder reply is displayed on ATC radar 
displays as two short parallel lines which fill in when the 
system squawks ident. 


Specifications 

Dimensions: 159 x 45 x 286 mm 

Weight: 1.68 kg 

Power supply: 14 V DC, 1.6A or 28 V DC, 1.6A with 
adaptor 

Power output: 250 W nominal 

Frequencies: (transmit) 1090 MHz +3 MHz 

(receive) 1030 MHz 


Contractor 
Narco Avionics. 


The Narco AT 150 ATC transponder 


KWxX 56 digital colour radar 

The KWX 56 system is the result of a two year develop- 
ment programme to build an inexpensive pitch/roll 
stabilised digital colour radar. 

The system comprises two units: a 5 in (127 mm) 
diagonal KI 244 or KI 248 panel-mounted high contrast 
black matrix display and a KA 126 or KI 128 combined 
antenna/transmitter/receiver. The latter can be stabil- 
ised using a flight director or vertical gyro; the addition 


of roll-stabilisation eliminates screen blanking caused 
by ground returns during medium or steep turns. The 
flat plate antenna has a diameter of either 10 or 12 in 
(254 or 305 mm), and can be supplied either unpressur- 
ised or pressurised for altitudes of up to 20 000 and 
50 000 ft (6100 and 15 200 m) respectively. 

In August 1983 deliveries of the KGR 356 radar 
graphics unit began. The KGR 356 combines with the 
KWX 56 and a new version of the KNS 81 Silver Crown 
integrated navigation system to give a self-contained 
panel-mounted area navigation system. With the 
KGR 356 in the Nav mode, the radar can display a 
weather plot with the superimposed location of the 
active VORTac and waypoints stored in the memory of 
the KNS 81. 


Specifications 

Dimensions: (antenna/receiver/transmitter) 254 mm 
diameter x 160 mm 

(control/indicator) 314 x 159 x 121 mm 

Weight: (antenna/receiver/transmitter) 4.27-4.61 kg 
(control/indicator) 3.9 kg 

Power supply: 28 V DC +10%, 3 A max 

Power output: (peak) 7.5 kW nominal, 6 KW min 
Frequency: 9375 MHz 

Pulsewidth: 3.75 us nominal 

PRF: 109 Hz nominal 

Ranges: 10, 20, 40, 80, and 160 nm (18.5, 37, 74, 148 
and 296 km) by rotary switch 

Display: conventional colours. In mapping mode red 
becomes magenta, green becomes cyan and yellow 
remains unchanged 

Stabilisation: from KI 256 flight director and ARINC 
standard vertical gyros associated with most autopilot/ 
flight director systems, the KWX 56 can be used with 
Century 41, Century lV, Cessna ARC 400, 800 and 1000 
series autopilots 


Status 
In production and service. 


Contractor 
Narco Avionics. 


KWX 58 digital colour radar 


Based on the earlier KWX 56, this weather radar, 
announced early in 1984, uses two of its elements, the 


The Narco KWX 58 weather radar display 


KI 128 combined antenna/transmitter/receiver and the 
KI 248 5 in (127 mm) colour display. Weather plots are 
shown in green, yellow, red and magenta, according to 
rainfall density, on a high contrast, non-fading black 
matrix screen. The system uses a 10 or 12 in (254 or 
305 mm) diameter planar array roll/pitch stabilised 
antenna radiating 7.5 kW. Narco claims that the pen- 
etration compensation feature gives a more accurate 
detection of storms behind closer areas of rainfall. Dis- 
play ranges are 5, 10, 20, 40, 80, 160 and 320 nm (9, 
18.5, 37, 74, 148, 296 and 592 km). The KWX 58 sys- 
tem weighs 8.5 kg. 


Specifications 

Dimensions: (antenna/receiver/transmitter) 254 mm 
diameter x 160 mm 

(control/indicator) 314 x 159 x 121 mm 

Weight: (antenna/receiver/transmitter) 4.27-4.49 kg 
(control/indicator) 3.9 kg 

Power supply: 28 V DC +10%, 3 A max 

Power output: (peak) 7.5 kW nominal, 6 kW min 
Frequency: 9375 MHz +30 MHz 

Pulsewidth: 3.75 us nominal 

PRF: 109 Hz nominal 


Status 
Production deliveries began in Spring 1984. 


Contractor 
Narco Avionics. 


AN/APN-232 combined altitude 
radar altimeter 

The Combined Altitude Radar Altimeter (CARA) is an 
advanced technology all solid-state 0-50 000 ft FM/CW 
radar altimeter system operating at a nominal fre- 


quency of 4.3 GHz. It consists of a receiver/transmitter, 
antennas and indicators and offers inherent low prob- 
ability of intercept and anti-jam capability as well as con- 
ventional analogue and digital outputs for aircraft 
avionic systems. 


The AN/APN-232 is easily maintained and offers low 
life cycle cost. The equipment incorporates highly 
modular packaging. The assemblies, subassemblies 
and components are 100 per cent screened and tested 
to stringent military standards. Ease of maintenance is 


\ 


achieved by using proven microprocessor-based digi- 
tal display fault monitoring. These elements combine to 
produce a predicted system MTBF of greater than 
2000 hours. Low life cycle cost is obtained from high 
system MTBF, automatic self-test with fault isolation to 
both the line- and shop-replaceable units and a two 
echelon maintenance concept which maximises the 
use of shop-replaceable units that may be discarded 
rather than repaired. 

One of the significant features of the AN/APN-232 is 
control of the power output so that the transmitted 
power is the least amount required for signal acqui- 
sition and tracking. The system mechanisation auto- 
matically adjusts the required transmitted power to 
maintain normal system operation over varying terrain, 
aircraft altitude and attitudes. 


Specifications 

Dimensions: (receiver/transmitter) 88.9 x 160 x 
222.2 mm 

(indicator) 82.55 82.55 & 104.1 mm 

(fixed-wing antenna) 101.6 x 101.6 x 5.3 mm 
(rotary-wing antenna) 142.2 x 158.7 x 5.3 mm 
Weight: (receiver/transmitter) 4.76 kg 

(indicator) 1.13 kg 

(fixed-wing antenna) 0.23 kg 

(rotary-wing antenna) 0.34 kg 

Power supply: 28 V DC, 100 W max 

Accuracy: (analogue) +2 ft +2% 

(digital) +2 ft (0-100 ft), +2% (100-5000 ft), +100 ft 
(5000-10 000 ft), +1% (>10 000 ft) 


a 


Status 

CARA is the US Air Force’s standard altimeter for pre- 
sent and future aircraft applications and is fitted on the 
A-7D/K, C-5A/B, AC-130A/H, C-130E/H, EC-130E/H, 
HC-130H/N/P, JC-130H, LC-130H, MC-130E/H, 
WC-130E/H, C-141B, F-4E/G, RF4-C, F-15E, F-16A/B/ 
C/D, F-111A/D/E/F, EF-111A, FB-111A, CH-3A/B, 
MH-53J, UH-1N, T-43 and C-17. The US Navy has 
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The Navcom AN/APN-232(V) CARA system 


bought CARA for the RF-4B, KC-130E and F16N. The 
US Army has contracted for systems to be flight-tested 
on the OV-1D. International applications include the 
F-5, RF-5, Mirage Ill and Tornado. 


Contractor 
NavCom Defense Electronics Inc. 


AN/APQ-156 radar for the A-6E 


The principal sensor for the US Navy’s Grumman A-6E 
Intruder all-weather attack aircraft, the Norden AN/ 
APQ-148 has been continuously upgraded throughout 
its 30 year service history. It provides guidance for ter- 
rain-avoidance and target acquisition and tracking. The 
most recent development, designated AN/APQ-156, 
interfaces with the latest version of the A-6E’s Target 
Recognition Attack Multisensor (TRAM) system. As 
part of the US Navy’s A-6E development programme, 
Norden is applying synthetic aperture technology to the 
APQ-156 for accurate weapon delivery at stand-off 
ranges. 

A variation of the APQ-156 has been built for the B-52 
Offensive Avionics System (OAS) update. It incorpor- 
ates solid-state electronics, with microprocessor-based 
digital computers, to improve the bomber’s navigation 
and weapon delivery and to integrate the Boeing 
AGM-86B air-launched cruise missile. Development 
began in 1978 under contract to Boeing, with the objec- 
tive of improving reliability by replacing the 1950s 
thermionic valves with solid-state circuitry. 


Status 
In service. 


Contractor 
Norden Systems Inc. 


AN/APS-130 mapping radar 

The AN/APS-130 radar, another development of the 
APQ-148, is standard equipment in the US Navy Grum- 
man EA-6B electronic warfare aircraft and the KA-3B 
tanker. It provides real-time mapping and is essentially 
a navigation radar. Position updates are obtained from 
prominent radar check-points. The APS-130 operates 
in the Ku-band and has display ranges of 15, 30, 75 and 
150 nm (28, 55, 139 and 278 km). 


Status 
In production and service. In Summer 1987 Norden 
was awarded a $5.4 million US Navy contract for 13 
APS-130B(V) systems. 

A modified AN/APS-130 will be installed in the 105 
EA-6Bs which are to be remanufactured. 


Contractor 
Norden Systems Inc. 


Multi-mode radar system 

The Norden multi-mode radar system is designed to 
provide the McDonnell Douglas F-4 Phantom with 
enhanced air-to-air and air-to-ground capabilities. Air-to- 
air capabilities include look-up, look-down and beacon 
modes. Air-to-ground performance is enhanced 
through the inclusion of real-beam ground map, high 
resolution synthetic aperture radar and Doppler beam- 
sharpening, ground-mapping, ground moving target 
indication and beacon mode. 

Software enables the multi-mode radar system to 
provide guidance for future stand-off air-to-ground 
weapons and increases air-to-air capability to include 
track-while-scan and raid assessment. A powerful clut- 
ter suppression interferometer provides a clutter-free 
moving target image. 


Status 
Developed for retrofit in the McDonnell Douglas F-4 
Phantom. 


Contractor 
Norden Systems Inc. 


Strategic radar update for the 
B-52 

Norden is the subcontractor to Boeing Military Air- 
planes for the forward radar update that forms part of 


the Boeing Offensive Avionics System (OAS) improve- 
ment programme for the B-52 bomber. The US Air 
Force has established that the structural integrity of the 
B-52G and H versions .is sufficient to support oper- 
ational service up to the year 2010. In many cases the 
systems - such as the radar - had become logistically 
insupportable and so the priority in the OAS update 
was better reliability, with the change from valve tech- 
nology to solid-state and sometimes from analogue to 
digital. 

Two major changes to the original strategic radar 
involve improvements to terrain-avoidance and ground- 
mapping performance. A new terrain-avoidance feature 
is the provision of a high resolution computer sketch of 
the ground directly ahead of the aircraft. An improved 
ground-mapping system will cover areas up to 100 nm 
(185 km) across with improved clarity. The number of 
boxes has been reduced from 50 to 8. 


Status 
A $100 million flight development programme was 
completed in February 1984 and a $109 million initial 
contract to support upgrading the radars on 264 
B-52Gs and Hs was awarded to Boeing in July 1984. An 
$80 million follow-on contract to cover production of 59 
sets of equipment was negotiated in November 1984. 

Boeing awarded Norden a $30 million contract at the 
end of 1985 to provide receiver/transmitter modu- 
lators, radar processors and display generators. This 
was as a result of a larger main contract awarded to 
Boeing by the US Air Force for radar kits to be delivered 
beginning in June 1987. 

In March 1988 Norden was awarded a $33 million 
USAF contract in relation to this programme. 


Contractor 
Norden Systems Inc. 


ILR 100 imaging laser radar 

The 3D ILR 100 imaging gas laser radar is an active gal- 
lium arsenide laser linescan sensing system capable of 
simultaneously detecting contrast variations in the X 
and Y axes of an overflown scene, as well as instan- 
taneous range to the XY pixel. The system can be used 
in both manned and unmanned high performance air- 


craft for military reconnaissance purposes, and pro- 
vides. outputs for real-time viewing on a CRT display, 
suitable hard copy output and transmission to the 
ground via a data link. It operates at altitudes between 
400 and 1500 ft, covering a swath width at 1000 ft of 
3400 ft (1036 m). 


Contractor 
Perkin-Elmer Government Systems Sector. 
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Raytheon conformal array radar 
Raytheon is currently developing a conformal array 
radar which represents a significant step in the design 
of an advanced radar embedded in the aircraft skin. 
This type of array is considered to be of major import- 
ance in the design of stealth aircraft. 

The three year project is intended to design, fabri- 
cate and evaluate a conformal array radar front end to 
develop a thin lightweight phased-array antenna, with 


distributed transmitter/receiver modules arranged in 
an antenna structure that is curved to conform to the 
body of the aircraft. The module for each antenna 
element will use the latest solid-state monolithic micro- 
wave technology to provide multilayered beam forming 
networks. 


Status 
The conformal array technology is being developed for 


the US Air Force Rome Air Development Center under a 
$7.5 million contract. The project was due to be com- 
pleted by July 1991. 


Contractor 
Raytheon Company. 


Station-keeping equipment 

Sierra Technologies develops and manufactures Sta- 
tion-Keeping Equipment (SKE). The airborne electronic 
station-keeping system enables large cargo and trans- 
port aircraft in small or large formations to locate and 
identify one another and maintain their relative pos- 
itions in close formation, regardless of visibility con- 
ditions. At the same time, it gives all participating 
aircraft an integral data transfer capability to communi- 
cate flight command information without voice trans- 
mission. When used in conjunction with Sierra’s 
electronic ground zone marker, the system also pro- 
vides individual or formation aircraft with precision 
guidance for air drop operations. 


The SKE provides continuous flight guidance cover- 
age out to a range of 10 nm (18.5 km) for air-to-air or 
20 nm (37 km) for air-to-ground to an accuracy of 200 ft 
(61 m) or 5 per cent of PPI or multifunction display full 
scale, whichever is greater. Azimuth coverage is avail- 
able throughout the complete 360° to an accuracy of 
+2°. The system operates on four in-flight selectable fre- 
quencies at 3390, 3510, 3350 and 3470 MHz. 


Status 

In 1968 the C-130 aircraft of the US Air Force Tactical 
Air Command were equipped with SKE. Today over 400 
C-130 and over 140 C-141 US Air Force aircraft are 
equipped with the AN/APN-169C(V) system. SKE is 


also used by the air forces of Algeria, Egypt, Japan, Tai- 
wan and the UK. In 1986 Sierra was awarded a contract 
valued at $18.9 million, to develop station-keeping 
equipment for the 120 C-17 aircraft ordered by the US 
Air Force and in March 1991 $8.337 million for systems 
for the C-130. 


Contractor 
Sierra Technologies. 


AN/APX-92 transponder 

One of a family of IFF systems produced by Teledyne, 
the APX-92 is suitable for all types of aircraft, including 
helicopters. It offers response in Modes 1, 2, 3/C, 4 and 
C. In Mode 4 it operates in conjunction with a Mode 4 
computer to give complete recognition and monitoring 
capability, while for Mode C it interfaces with an appro- 
priate encoding altimeter. The 500 W transmitter and 
the receiver are both all solid-state and the signal pro- 
cessor uses linear and digital circuitry. 


Specifications 

Dimensions: 133 x 146 x 254 mm 
Weight: less than 4.54 kg 

Power supply: 28 V DC, 55 W 


Status 
In service. 


Contractor 
Teledyne Electronics. 


AN/APX-101 transponder 

The AN/APX-101 is an all solid-state ATC transponder 
widely adopted by the US forces. It incorporates a 
500 W transmitter and dual-channel TRF receiver and 
consists entirely of replaceable modules housed in a 
single LRU. There are usually two antennas and the 
reply to an interrogation is automatically routed to the 
correct one. Extensive use of stripline techniques and 
microelectronics in the transmitter and receiver elimin- 
ate the need for bulky RF coaxial cavities and the all 
solid-state design enhances reliability and minimises 
weight, volume and power requirements. Crystal-con- 
trolled pulsewidth discrimination, decoding and encod- 
ing ensure positive and accurate responses to 
interrogations. Unique channel selection circuitry 
ensures positive antenna channel control for proper 
diversity operation. Built-in test circuits which monitor 
the critical parameters of the transponder stimulate the 


The Teledyne AN/APX-101 transponder 


set in each mode and provide immediate status 
indications. 
The APX-101 operates in Modes 1, 2, 3A, 4 and C. 


Status 

In production and standard equipment on A-10, E-3A, 
F-5E, F-15 and F-16 aircraft. Over 3000 units have been 
ordered and several thousand more are likely to be pro- 
cured over the next 10 years. 


Contractor 
Teledyne Electronics. 


AN/APX-108 transponder 

The AN/APX-108 is an advanced high technology tran- 
sponder which has all the usual modes, including Mode 
S, plus the ability to accept inputs from an electronic fill- 
gun for security-controlled coding. The single unit 
APX-108 can interface with the aircraft electronics via a 
MIL-STD-1553B databus or directly with a C-6280 con- 
trol panel. 


Status 
In production and in service. 


Contractor 
Teledyne Electronics. 


The Teledyne AN/APX-108 transponder 


OX-72/APX-109(V) combined 


interrogator/transponder 

The OX-72/APX-109(V) combined _ interrogator/tran- 
sponder is based ona fully integrated system approach 
and employs advanced technologies to provide a sys- 
tem which meets both AIMS and STANAG require- 
ments. The solid-state design utilises advanced 
microwave packaging techniques, surface mount 
devices and CMOS LSI gate array cut-offs to effect sig- 
nificant reductions in component count, weight and 
volume. 


The OX-72/APX-109(V) offers a prioritised four-chan- 
nel AOC, adaptive threshold of the received video to 
improve performance in high noise and jamming 
environments and monopulse processing of received 
target video to enhance azimuth accuracy. 

The MIL-STD-1750A processor supports a built-in 
defruiter and statistical reply evaluator, to provide oper- 
ational flexibility and allow optimisation of system para- 
meters based on mission requirements. The 1750A 
processor also supports built-in test functions, allowing 
the OX-72/APX-109(V) to report up to 97 per cent of its 
critical failures over the 1553B bus. 

The OX-72/APX-109(V) can be interfaced to either a 
mechanically or electronically scanned antenna. 


Status 
In production. 


Contractor 
Teledyne Electronics. 


The Teledyne OX-72/APX-109(V) combined 


interrogator/transponder 


TEC-60i combined interrogator/ 


transponder 
The airborne IFF TEC-60i combined interrogator/tran- 
sponder when functioning as an_ interrogator 


The Teledyne TEC-60i combined interrogator/ 
transponder 


» challenges and identifies co-operative active targets. 
These targets are suitably equipped with compatible 
transponders and operate within effective IFF range. 
The unit also functions as a transponder responding to 
valid interrogations. The unit is a compact, lightweight 
system installed in the equipment bay, with a control 


panel mounted in the aircraft cockpit. Peak output 
power is 1 kW. 


Status 
In production and in service. 
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Contractor 
Teledyne Electronics. 


Model 1044 altimeter 


The Model 1044 radar altimeter was designed and 
developed to be a low-cost, lightweight, very accurate, 
high rate production unit. The altimeter transmits and 
receives a very low RF signal that is Phase Shift-Key 
(PSK) modulated using a pseudo-random code. The 
PSK technique was selected because it provides the 
equipment with the capability to measure over a wide 
range of altitudes from 0 to 10 000 ft with low power 
and fewer parts than other types of radar altimeters. A 
commanded built-in test verifies that the unit is oper- 
ational by testing 98 per cent of all the altimeter 
functions. 

The altimeter is comprised of two subassemblies. 
The microwave subassembly contains a filter board 
assembly and four microwave hybrids: the transmitter, 
receiver, dielectric resonant oscillator and video ampli- 
fier. The microwave hybrids provide increased reliabil- 
ity with reduced parts count. The electronic assembly 
contains an analogue processor, digital processor and 
power supply. 


Contractor 
Teledyne Ryan Electronics. 


The Teledyne Ryan Electronics Model 1044 alti- 
meter 


Model 2044 altitude position 


sensor 

The Model 2044 Altitude Position Sensor (APS) was 
designed for the SRAM II Short-Range Attack Missile to 
provide specific altitudes over the missile’s operating 
range. The APS design underwent an extensive design 
to cost programme in order to achieve a low-cost high 
rate production unit. The APS transmits and receives a 
very low RF signal which is Phase Shift-Key (PSK) 
modulated using a pseudo-random code. The PSK 
technique was selected because it allows the APS to 
operate at a wide range of altitudes using low level RF 


The Teledyne Ryan Electronics Model 2044 alti- 
tude position sensor 


output. The APS provides two altitude marks during its 
mission and has built-in test that continuously tests 98 
per cent of the unit. 

The altimeter is comprised of two subassemblies. 
The microwave subassembly contains a filter board 
assembly and four microwave hybrids: the transmitter, 
receiver, dielectric resonant oscillator and the video 
amplifier. The microwave hybrids provide increased 
reliability with reduced parts count. The electronic 
assembly contains a signal processor and a power sup- 
ply output. 


Contractor 
Teledyne Ryan Electronics. 


Model 2100 Doppler velocimeter/ 
altimeter 


The Doppler Velocimeter/Altimeter (DV/A) combines 
both an altimeter and a Doppler velocity sensor into one 
compact package. The DV/A consists of two subas- 
semblies: the antenna assembly and the Doppler pro- 
cessor board. The antenna assembly is mounted in the 
vehicle structure. The Doppler processor board is 


The Teledyne Ryan Electronics Model 2100 Dop- 
pler velocimeter/altimeter 


mounted in a navigation system box. The DV/A mea- 
sures vehicle velocities and slant range. The output for- 
mat to the navigation computer is in RS422. 


Specifications 

Dimensions: (antenna assembly) 170 x 386 x 52.1 mm 
(Doppler processor board) 10 x 235 x 140 mm 
Power: 27 W 

Operating temperature: —32 to +71°C 


Contractor 
Teledyne Ryan Electronics. 


Model 3044 radar altimeter 

The Model 3044 radar altimeter was designed and 
developed for manned aircraft applications and oper- 
ates from 0 to 10 000 ft. It employs hybrids, application 
specific integrated circuits and MIL-STD-1553B inter- 
face to provide a highly reliable lightweight production 
unit. The altimeter transmits and receives a very low RF 
signal that is phase shift-key modulated using a 
pseudo-random code. The phase shift-key technique 
provides the equipment with the capability to measure 
over the full altitude range using a very low level RF 
output. 

The altimeter is comprised of two subassemblies. 
The microwave subassembly contains a filter board 
assembly and four microwave hybrids: the transmitter, 
receiver, dielectric resonant oscillator and video ampli- 
fier. The microwave hybrids provide increased reliabil- 
ity at reduced part count. The electronic subassembly 
contains a 1553B interface, signal processor and 
power supply. The application specific integrated cir- 
cuit incorporated into the signal processor enables 
digital signal processing at a greatly reduced part 
count. 


Contractor 
Teledyne Ryan Electronics. 


The Teledyne Ryan Electronics Model 3044 radar 
altimeter 


AN/APS-128 surveillance radar 

The AN/APS-128 is one of the most widely used mari- 
time patrol radars. It has come into its own largely as a 
result of the international 200 nm fishing boundaries 
which need constant patrolling, but by low-cost aircraft 
to be economically effective. 

The system comprises a rectangular flat plate 
antenna and pedestal, transmitter/receiver, radar con- 
trol module, range and bearing control module and azi- 
muth/range indicator. 

Target detection ranges are: 

Fishing vessel, in Sea State 3, 25 nm (46 km) 

Trawler, Sea State 5, 50 nm (93 km) 

Freighter, Sea State 5, 80 nm (148 km) 

Tanker, Sea State 5, 100 nm (185 km) 

The system also functions as a weather radar with a 
range of 200 nm (370 km). 


Specifications 

Weight: 79.1 kg 

Frequency: 9375 MHz 

Frequency agility: 85 MHz peak-to-peak 
Power output: 100 kW peak 


Pulsewidth: 2.4 and 0.5 us 

PRF: 267, 400, 1200, and 1600 Hz 

Antenna rotation rate: 15 and 60 rpm 

Antenna stabilisation: automatic compensation for 
pitch and roll up to +20°, with tilt to +15° 
Azimuth/range indicator: PPI, P-7 phosphor, 7 in 
(178 mm) CRT, north or aircraft heading orientated, 
range scales 25, 50, 125 nm 


Status 

In production and service. The AN/APS-128 is installed 
aboard all the Beech 200T maritime patrol aircraft oper- 
ated by the Japanese Maritime Safety Agency and has 
become operational with the Uruguayan Navy. The Bra- 
zilian Air Force bought 16 sets of equipment for its 
Embraer EMB-111 Bandeirante MR aircraft and Gabon 
has also chosen the system for its EMB-111s. The Royal 
Malaysian Air Force has the AN/APS-128 in its Lock- 
heed C-130 Hercules and it is also aboard the CASA 
212 SAR aircraft of the Spanish Air Force. 


Contractor 
Telephonics Corporation. 


AN/APS-128 Model D surveillance 


radar 

An upgraded version of the AN/APS-128, the Model D 
is an all-digital radar with a scan converter to present 
information in television raster format. It contains target 
enhancement and clutter reduction circuits for fre- 
quency agility, sensitivity time control, constant false- 
alarm rate and scan-to-scan integration. 

The system comprises a flat plate antenna and ped- 
estal, transmitter/receiver, radar control unit, digital 
scan converter, a trackball or joystick cursor and bright 
display. A dual display for cockpit weather presentation 
is available, as well as cabin displays. A programmable 
microprocessor provides the alphanumerics and 
graphics to meet various mission requirements, while 
the antenna size can be altered to suit aircraft and oper- 
ational needs. An alternative parabolic antenna with 
dual polarisation provides a pencil beam for sea search 
and a shaped beam for ground-mapping. The system 
has a 30 target track-while-scan facility and narrow/ 
wideband data links. 

Claimed target detection ranges are: 

Snorkel or fishing vessel, Sea State 3, 30 nm (55 km) 
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a 


Maritime patro/] Beech Super King Air with the radome for the Telephonics 
AN/APS-128 surveillance radar on the underside of the fuselage 


Trawler, Sea State 5, 60 nm (111 km) 

Freighter, Sea State 5, 100 nm (185 km) 

Tanker, Sea State 5, 120 nm (222 km) 

When functioning as a weather radar the range is 
200 nm (370 km). 


Specifications 

Weight: 91.8 kg 

Frequency agility: 85 MHz peak-to-peak 

Power output: 100 kW peak 

Pulsewidth: 2.4 and 0.5 us (0.1 us pulse compression 
optional) 

PRF: 1400, 1200 and 1600 Hz 


Status 

In production. Over 90 systems have been sold world- 
wide. Versions of the APS-128D are in service with 
NASA, in the GAF Nomads of the Indonesian Air Force 
and in the CASA 212s of the Venezuelan Air Force. 


Contractor 
Telephonics Corporation. 


AN/APS-128 DITACS surveillance 


radar 
A development of the AN/APS-128 Model D (see pre- 
vious entry), the Digital TACtical System (DITACS) 
works with other sensors as well as the basic radar for 
better multimission applications. Tactical navigation 
and radar information can be shown alternately or col- 
lectively on the existing bright display. Control and man- 
agement functions can be stored, recalled and 
displayed in formats determined by the operator. The 
radar and display are microprocessor-controlled, pro- 
viding bright presentation with alphanumeric desig- 
nations, tailored graphics and multisensor overlays. 
Keyset functional firmware is based on specialised 
mission operational sequences. DITACS requires only 
the addition of a keyboard, the remaining features 
being represented by random-access and read-only 
memories. The DITACS facility adds about 6.5 kg to the 
basic weight of an APS-128. 


Status 

Installed on Beech 200T multimission aircraft and un- 
der development for US Navy Grumman S-2E Tracker 
and several helicopter applications. Specialised ver- 
sions of DITACS are installed in a Coast Guard aerostat 
system and in US Air Force de Havilland DHC-8 aircraft 
in conjunction with the APS-128PC radar (see next 
entry). 


Contractor 
Telephonics Corporation. 


AN/APS-128PC radar 

The AN/APS-128PC (Pulse Compression) radar is 
designed to provide aircraft and helicopters with good 
detection capability against small targets in very high 
sea states. It is a lightweight, travelling-wave tube radar 
using components common to the APS-128 digital sys- 
tems. The addition of pulse compression provides bet- 
ter detection, resolution and clutter rejection, higher 
average power and greater receiver/transmitter reliabil- 
ity. The system includes a signal processor incorporat- 


ing track-while-scan, scan conversion and databus 
interfaces. 


Specifications 

Weight: (including display) <110 kg 

Frequency range: 9.3 to 9.5 GHz 

Agility: fixed, or can operate with 11 agility steps of 
around 20 MHz over the band 

Peak power: 8 kW min, 10 KW nominal 

Compression ratio: 70:1 at ranges up to 50 nm; 240:1 
above 

Effective peak power: 700 kW up to 50 nm range; 
2.4 MW above 

Pulsewidth: 5.0 and 17.0 us uncompressed; 0.1 Ls 
compressed (weighted) 

PRF: 2500, 1510, 750 or 390 Hz (range dependent) 


Status 

In production. In operation with US Coast Guard aero- 
stats. On order for US Air Force de Havilland DHC-8 air- 
craft used for test range surveillance. Version under 
development for ASW applications. 


Contractor 
Telephonics Corporation. 


AN/APS-143(V) sea surveillance 


radar 
The AN/APS-143(V) is a maritime surveillance and 
tracking radar designed for installation in a variety of 
fixed-wing aircraft and helicopters. The system uses fre- 
quency agility and pulse compression techniques and 
consists of three units: an antenna, receiver/transmitter 
and signal processor. Options available include track- 
while-scan, air search mode with MTI customised for 
the individual platform, air-to-surface missile guidance, 
integrated ESM interface and integrated IFF interface. 
The flat plate antenna array can be fitted into any 
radome, or alternatively a parabolic type is available. It 


Components of the Telephonics AN/APS-128 Model D surveillance radar 
showing the flat plate rectangular scanning array, operator’s display, control 
units and processor 


is stabilised for +20° in pitch and roll. The transmitter is 
a TWT type with a peak power output of 8 kW. 


Specifications 

Weight: 81.8 kg 

Peak power: 8 kW 

Frequency: 9.2-9.5 GHz 

Frequency agility: 200 MHz 

Pulsewidth: 5 or 17 us, compressed width 100 ns 
PRF: 2500, 1500, 800 or 400 Hz 

Max range: 162 nm (300 km) 

Range resolution: 50 yds (46 m) 

Azimuth accuracy: 0.5° 


Contractor 
Telephonics Corporation. 


AN/APX-103 IFF interrogator 

The AN/APX-103 IFF interrogation system was devel- 
oped for the US Air Force Boeing E-3 Sentry AWACS 
which is operational with the US Air Force, NATO, Saudi 
Arabia and has been ordered by Britain and France. 
The AN/APX-103 tags IFF replies received by the sur- 
veillance radar aboard the E-3 as representing either 
friendly or hostile aircraft. The interrogator section of 
the equipment can query other aircraft selectively in ei- 
ther conventional air traffic or military modes. The 
receiver/processor section automatically decodes the 
identities and locations of co-operative aircraft and 
feeds digital data to the E-3’s central command and 
control computer, which also stores primary radar data. 
Both types of data may be called up subsequently by 
operators aboard the aircraft. 


Status 
In production and service. 


Contractor 
Telephonics Corporation. 


The Boeing E-3 Sentry AWACS is equipped with the Telephonics AN/APX-103 IFF interrogator mounted 
back-to-back with the primary radar antenna in the rotating radome 


- Transponder test set 

The transponder test set is an onboard digital/micro- 
wave test unit used to verify proper receiver sensitivity 
and magnetron output power for the AN/APX-105 radar 
transponder. The test set is installed in-line with the 
APX-105 and the radar antenna and has digital inter- 
faces for test initiation and results and blanking capa- 
bilities during radar transmissions. 

Upon test initiation by the operator, the transponder 
test set outputs a low level simulated interrogate signal 
and, after the proper time delay, verifies that the output 
reply signal from the APX-105 is at least 300 W peak. 
The test set implements full BIT circuitry to determine 
the health of its digital and microwave circuits, min- 
imising the likelihood of a false APX-105 failure indi- 
cation due to a defective test set. The transponder test 
set is passive to the microwave link between the 
APX-105 and the radar antenna. Therefore, APX-105 
operation is possible even with a defective or unpow- 
ered test set. 


Specifications 

Dimensions: 76 < 152 x 90 mm 
Weight: 0.93 kg 

Power supply: 28 V DC, 56 W 
Frequency: 9375 MHz +10 MHz 
Altitude: up to 50 000 ft 
Temperature range: —61 to +74°C 
Environmental: MIL-E-5400, Class 1 
Reliability: 565 h MTBF 


Status 
In production and in service. Installed on the C-17A 
aircraft. 


Contractor 
Telephonics Corporation. 
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set 
CANO 


The Telephonics transponder test set for the AN/ 
APX-105 radar transponder 


TRA 3000 radar altimeter 

The TRA 3000 is a lightweight radar altimeter for gen- 
eral use on executive and light aircraft and RPVs. The 
combined transmitter/receiver/antenna unit can be 
fuselage- or wing-mounted and used during all phases 
of flight. The panel-mounted indicator can be selected 
in either a half-height digital readout or a 3 in (76 mm) 
analogue format. All indicators provide a decision 
height warning system. The top of the line TRI 40 indi- 
cator also includes a landing gear position indication. 


Specifications 

Dimensions: (indicator) 35 x 88 x 189 mm 
(transmitter/receiver/antenna) 192 « 126 x 25 mm 
Weight: (indicator) 0.27 kg 
(transmitter/receiver/antenna) 0.68 kg 

Operating frequency: 4300 MHz 

Altitude range: 40-2500 ft 

Accuracy: 40-100 ft +5 ft, 100-500 ft +5%, 500-2500 ft 
+7% 


Status 
In service. 


Contractor 
Terra Corporation. 


TRA 3500 radar altimeter 

The TRA 3500 is a lightweight radar altimeter for gen- 
eral use on executive and light aircraft, helicopters and 
RPVs. It consists of a remote receiver/transmitter unit 
with two micro-strip antennas which may be mounted 
on the fuselage or wings. The indicator provides visual 
and aural warnings. 


Specifications 

Dimensions: (receiver/transmitter) 76 x 76 x 174 mm 
(antennas) 11 x 106 x 174 mm 

(indicator) 35 x 88 x 189 mm 

Weights: (receiver/transmitter) 1.48 kg 

(indicator) 0.34 kg 

Operating frequency: 4300 MHz 

Altitude range: 0 to 2500 ft 

Accuracy: 0 to 100 ft +5)ft, 100 to 500 ft +5%, 500 to 
2500 ft +7% 


Status 
In service. 


Contractor 
Terra Corporation. 


TRT 250 transponder 


The TRT 250 transponder is a lightweight solid-state 
transponder which meets FAA Modes A and C require- 
ments. Operated by easy to use backlit push-buttons, 
the Terra TRT comes in either a flat-pack or 3 in round 
mounting. The TRT 250 is compatible with all current 
production height encoding altimeters. 


Specifications 

Dimensions: 41 x 81 x 254 mm 
Weight: 0.77 kg 

Frequencies: (receive) 1030 MHz 
(transmit) 1090 MHz 


Contractor 
Terra Corporation. 


AN/APQ-( ) terrain-following radar 
The AN/APQ~ ) terrain-following radar is the combined 
result of the LANTIRN and HH-60 Night Hawk terrain- 
following developments. Operating in the Ku-band, the 
radar provides both obstacle and turn warning. Radar 
modes include normal, weather, ECCM and power 
management _ terrain-following; __terrain-avoidance; 
ground-mapping; air-to-ground ranging and combi- 
nations of terrain-following/terrain-avoidance and 
terrain-following/ground-mapping. 


Receiver 
Exciter 


Environmental 
Control Unit 


Pressurization Connector 
Unit Plate 


Breakdown of the Texas Instruments AN/APQ~ ) 
terrain-following multimode radar 


The pod-mounted Texas Instruments AN/APQ~ ) 
terrain-following multimode radar 


The AN/APQ~ ) provides blind let-down from high 
altitude and very low clearance over relatively smooth 
terrain and water. Set clearances are selectable to very 
low clearance and 200, 300, 400, 500 and 1000 ft. High- 
speed manoeuvrability allows up to 5.5°/s turn rate and 
permits terrain-following operation with up to 45° bank 
angle. There is also a terrain storage capability for pre- 
turn or turnback. Low probability of intercept provides 
an enhanced survivability mode for undetected flight 
behind the forward edge of the battle area. 

For weather performance the antenna polarisation is 
selectable to linear or circular to allow operation in rain- 
fall up to 10 mm/h. Extensive BIT is included. 


Status 
The AN/APQ-~() is compatible with F-16 and F-16R, 
A-10 and F-15E aircraft. 


Contractor 
Texas Instruments Inc. 


AN/APQ-99 terrain-following 
radar for the RF-4C 


The AN/APQ-99 is the forward radar for the reconnais- 
sance version of the US Air Force McDonnell Douglas 
F-4C Phantom. Work is continuing under a $29.8 million 
contract from the US Air Force Warner Robins Air 
Logistics Center to improve the reliability and ease of 
maintenance of this radar. The programme, affecting 
some 340 aircraft, began with a $9.3 million award in 
March 1984 for the design and development stage. The 
total programme was covered by a $96 million multi- 
year contract that includes modification kits for the prin- 
cipal LRUs and a new display system. The US Air Force 
says that the effort now underway will result in a three to 
one improvement ratio in reliability, with better map- 
ping and terrain-following performance and extend the 
useful life of the radar beyond the year 2000. Flight trials 
began in Spring 1986 with deliveries beginning before 
the end of the year. The improvements will also be 


adopted by the German Air Force and probably by 
Japan. 


Status 

The AN/APQ-99 has been supplied to the air forces of 
Germany, Iran, Japan and the United States. In March 
1985 Texas Instruments received $30 million as part of 
a $96 million multi-year contract to increase the reliabil- 
ity and maintainability of the AN/APQ-99 for US Air 
Force RF-4C aircraft. Modifications to the system are 
currently in progress and following these the AN/ 
APQ-99 will be redesignated AN/APQ-172 (see later 
entry). A $23 million contract was awarded to Texas 
Instruments in September 1988 as part of this upgrade. 


Contractor 
Texas Instruments Inc. 


AN/APQ-122(V) radar 
The AN/APQ-122(V) is a dual frequency nose radar 
developed for use in the US Air Force Adverse Weather 
Aerial Delivery System (AWADS) programme for instal- 
lation in C-130E transport aircraft. This long-range navi- 
gation sensor is used for weather avoidance and 
navigation in supply dropping missions. The equipment 
provides ground-mapping out to more than 200 nm 
(385 km), weather information up to 150 nm (278 km) 
and beacon interrogation up to 240 nm (444 km) when 
using the I-band frequency radar. K-band frequencies 
are used when short-range high resolution perform- 
ance and target location are required. In the K-band 
mode the radar provides a high resolution ground map 
display to permit target identification and location for 
position fixing and aerial delivery missions. In this mode 
the radar will detect and display targets with a radar 
cross-section of 50m? while operating in rainfall of 
4 mm/h. 

In addition to the dual frequency system designed for 
AWADS, designated AN/APQ-122(V)1, three other con- 
figurations have been developed. The AN/ 
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APQ-122(V)5 is a single frequency I-band radar which 
has been developed as a direct replacement for the 
AN/APQ-59 radar used in C-130 and E-4B aircraft. 
Facilities include long-range mapping, weather evalu- 
ation and avoidance and rendezvous. A navigation 
training version of the AN/APQ-122(V)5, the AN/ 
APQ-122(V)7, has been designed for use in the T-43A 
aircraft. Another dual frequency radar, the AN/ 
APQ-122(V)8, incorporates a terrain-following capabil- 
ity and is used on Combat Talon 1 MC-130 aircraft. 

A modification programme is underway to enhance 
the performance of the AN/APQ-122 radars installed in 
Lockheed C-130 transports and special-mission air- 
craft. The modification comprises the addition of ascan 
converter, made by Systems Research Laborataries 
(SRL), which accepts range and bearing radar returns 
and converts them for a high resolution raster scan CRT 
in accordance with standard display formats such as 
American Industries RS343. The APQ-122 comprises 
11-21 LRUs depending on the radar configuration and 
the scan converter will replace several of these, includ- 
ing the PPI, which will be replaced by a raster scan 
video display. The significance of this enhancement 
lies in the resolution of the unit; scan converters for use 
with fire-contro! systems are generally of low resolution, 
typically 400 x 400 pixels. The SRL unit will provide a 
1024 x 810 pixel format with eight grey shades, match- 
ing and exploiting the radar imagery itself. 


Status 

The AN/APQ-122(V) has been supplied to the US Air 
Force as well as Argentina, Australia, Bolivia, Cam- 
eroon, Congo, Denmark, Ecuador, Egypt, Gabon, 
Greece, Indonesia, Iran, Israel, Italy, Jordan, Libya, 
Malaysia, Morocco, Nassau, New Zealand, Niger, Nige- 
ria, Oman, Philippines, Portugal, Saudi Arabia, Singa- 
pore, Spain, Sudan, Thailand, Venezeula and Zaire. 
The radar has been installed in C-130H, RC-130A, 
KC-135A, RC-135A, RC-135C and E-4B aircraft. 


Contractor 
Texas Instruments Inc. 


AN/APQ-126(V) terrain-following 


radar 

The AN/APQ-126(V) is a forward-looking variable con- 
figuration airborne navigation and attack radar which 
was produced for the US Navy A-7E and US Air Force 
A-7D aircraft. It operates in the J-band and its primary 
functions are ground-mapping, air-to-ground ranging 
and terrain-following/terrain-avoidance. The radar also 
features adverse weather look-through using select- 
able polarisation, slaved antenna pointing in air-to- 
ground ranging and variable tilt control which allows 
the pilot to optimise ground map displays and highlight 
points of interest. 


Status 

The AN/APQ-126 radar equips US Navy A-7E and US 
Air Force A-7D aircraft and was also produced for the 
A-7H aircraft of the Greek Air Force and for the A-7P and 
TA-7P aircraft ordered by Portugal in 1984. The cost of 
30 sets of APQ-126 for these latter aircraft was given as 
$10.4 million. A variant, known as the AN/APQ-158 (see 
separate entry), has been developed for the HH-53 heli- 
copter. Production is now complete with over 1000 
units delivered. 


Contractor 
Texas Instruments Inc. 


AN/APQ-146 radar 


The AN/APQ-146 is a dual channel, forward-looking, 
multimode radar developed for the F-111F. The radar’s 
primary function is to provide proper commands to con- 
trol the F-111 aircraft automatically at a preselected set 
clearance height above the terrain. This allows the 
F-111 to fly a low altitude flight path following the earth’s 
contours, thereby reducing the chance of detection. 
Each channel of the Terrain-Following Radar (TFR) sys- 
tem is identical, providing system flexibility and improv- 
ing overall system reliability and mission success. The 
units of this radar provide the following modes of oper- 
ation: terrain-following; situation; terrain-avoidance, 
and ground map. 

There are two F-111 attack radar backup modes 
which may be selected by equipment external to the 


APQ-146. One is an air-to-ground ranging mode which 
uses the elevation monopulse resolution improvement 
capability of the TFR and is slaved in elevation to an 
externally generated position taken from the lead-com- 
puting optical sight, the azimuth axis being aligned with 
the drift angle. The other is a ground map backup mode 
where the TFR transmitter/receiver is routed through 
the attack antenna. 


Status 

Earlier versions of the APQ-146 were the APQ-110 
designed for use on the F-111A, F-111C and F-111E air- 
craft; the APQ-128 designed for use on the F-111D air- 
craft and the APQ-134 designed for use on the FB-111. 
Texas Instruments is currently under contract to 
develop a modification to increase reliability and main- 
tainability of the F-111 airborne radars. Following modi- 
fication of the AN/APQ-146, AN/APQ-110, 
AN/APQ-128 and AN/APQ-134 the systems will be 
redesignated AN/APQ-171. 


Contractor 
Texas Instruments Inc. 


AN/APQ-158 radar 
The AN/APQ-158 is a multimode forward-looking radar 
used primarily for terrain-following/terrain-avoidance at 
low altitudes in the Pave Low Ill night/adverse search 
and rescue helicopter, the Sikorsky MH-53J. The equip- 
ment is similar to the AN/APQ-126 but is modified for 
compatibility with the unique helicopter characteristics 
and the Pave Low Ill mission requirements. The radar 
contains 15 LRUs which provide the same basic modes 
of operation as the AN/APQ-126 (see earlier entry). 
System upgrades have provided this radar with the 
ability to supply updates in all modes except terrain- 
following, and to perform terrain-following missions 
over very high clutter areas such as cities. 


Contractor 
Texas Instruments Inc. 


AN/APQ-168 multimode radar 

The Sikorsky HH-60 Night Hawk helicopter has been 
developed for the US Air Force to replace the HH-3 and 
HH-53 combat rescue helicopters that have been in ser- 
vice since the early 1960s. It is designed to penetrate 
hostile territory during darkness to rescue downed air- 
crews or deliver and retrieve special operations teams. 
The task calls for long distance nap-of-the-earth flying 
and accurate navigation. 

The radar can operate in terrain-clearance, terrain- 
avoidance, air-to-air ranging and cross-scan modes, the 
latter combining ground-mapping or terrain-avoidance 
with terrain-following. A terrain storage facility permits 
the radar to have a reduced duty cycle thereby reduc- 
ing the probability of detection by enemy ESM 
equipment. 

The system has increased electronic countermea- 
sures resistance, improved weather penetration, better 
guidance in turning flight, a power management func- 
tion for semi-covert operation and low beam reflectivity. 
Extensive BITE provides a high degree of fault isolation 
and detection. The system is carried in a pod in the 
nose of the aircraft. 

The AN/APQ-168 multimode radar for the HH-60 
entered full-scale development in December 1982 and 


The Texas Instruments AN/APQ-168 radar for the Sikorsky HH-60 Night Hawk helicopter 


two radar systems have been built; flight testing began 
in April 1986 at Edwards AFB. 

Texas Instruments has studied several possible 
applications for the AN/APQ-168 radar, including 
mounting it on an Alpha Jet where all the LRUs will be 
remote from the scanner, and also in the US Navy’s 
F/A-18s where the antenna diameter has been reduced 
to 8 in (203 mm) and the system is located under the 
aircraft nose to give the F/A-18 a complete attack 
capability. 


Specifications 

Dimensions: 1420 mm long x 330 mm diameter 
Weight: 113 kg 

Power supply: 115 V AC, 3-phase, 200 VA 

28 V DC 

Reliability: 144 h specified MTBF 


Status 
In service with the US Air Force Sikorsky HH-60 Night 
Hawk helicopter. 


Contractor 
Texas Instruments Inc. 


AN/APQ-171 radar 

The AN/APQ-171 is the designation of the modified 
AN/APQ-146 series of airborne terrain-following radar 
systems which include AN/APQ-110, AN/APQ-128, 
AN/APQ-134 and AN/APQ-146 systems for F-111 air- 
craft. These modifications have been incorporated to 
improve reliability and maintainability on the F-111 and 
to provide a single radar configuration for all F-111 
models. 

The AN/APQ-171 is a dual channel forward-looking 
multimode radar developed for the F-111. The radar’s 
primary function is to provide proper commands to con- 
trol the F-111 automatically at a preselected set clear- 
ance height above the terrain. This allows the F-111 to 
fly a low altitude flight path following the earth’s con- 
tours, thereby reducing the chance of detection. Each 
channel of the terrain-following radar is identical, pro- 
viding system flexibilty and improving overall system 
reliability and mission success. The units of this radar 
provide terrain-following, situation, terrain-avoidance 
and ground map modes of operation. 

There are two F-111 attack radar backup modes 
which may be selected by equipment external to the 
APQ-171. One is an air-to-ground ranging mode which 
uses the elevation monopulse resolution improvement 
capability of the terrain-following radar and is slaved to 
an externally generated position taken from the lead- 
computing optical sight, the azimuth axis being aligned 
with the drift angle. The other is a ground map backup 
mode where the terrain-following radar transmitter/ 
receiver is routed through the attack antenna. 


Status 

Earlier versions of the AN/APQ-171 were the AN/ 
APQ-146 designed for use in the F-111F, the AN/ 
APQ-110 for use on the F-111A, F-111C and F-111E, the 
AN/APQ-128 for use on the F-111D and the AN/ 
APQ-134 for use on the FB-111. Production of the AN/ 
APQ-171 radar for the US Air Force was completed in 
1990 and for the Royal Australian Air Force F-111C and 
RF-111C in 1991. 


Contractor 
Texas Instruments Inc. 


AN/APQ-172(V) radar 

The AN/APQ-172(V) forward-looking radar provides ter- 
rain-following and ground-mapping capabilities for the 
RF-4C aircraft, the reconnaissance version of the US Air 
Force McDonnell Douglas F-4C Phantom, for all- 
weather day or night selective reconnaissance at high 
or low level flight. The AN/APQ-172(V) radar is a reliabil- 
ity and maintainability upgrade to the AN/APQ-99 radar 
(see earlier item), originally fielded in 1965. The 
upgrade is achieved through the incorporation of modi- 
fication kits into the AN/APQ-99 terrain-following radar. 
Once upgraded, the system is redesignated as the AN/ 
APQ-172(V) radar. 

The radar provides three terrain-clearance modes, 
an air-to-air ranging mode for refuelling operations, two 
ground-mapping modes and two combined time-shar- 
ing modes. The terrain-following mode allows manual 
low level flight in clear and adverse weather utilising 
monopulse resolution improvement. Ground-mapping 
capability is provided up to an 80 nm range. The time- 
sharing modes include terrain-following/terrain-avoid- 
ance and terrain-following/ground-mapping. During 
the combined modes, terrain-following presentations 
are provided on the forward indicator and ground map 
or terrain-avoidance presentations are provided on the 
aft indicator. Operation is in the J-band. 


Status 
In operational service. 


Contractor 
Texas Instruments Inc. 


AN/APQ-174 multi-mode radar 

The AN/APQ-174 multi-mode radar has been devel- 
oped for US Army, Navy and Air Force combat rescue 
and special operation missions, for use on aircraft such 
as the HH/MH-60, CH/MH-47, HH-53 and the V-22. The 
radar is a derivative of the LANTIRN terrain-following 
radar and the AN/APQ-168 multi-mode radar and main- 
tains commonality with five of the six LANTIRN LRUs. 
The system will enable an aircraft to perform special 
operations and search and rescue missions at night, in 
adverse weather conditions and in a high threat 
environment. 

AN/APQ174 modes include normal, power manage- 
ment and weather, terrain-following, terrain-avoidance, 
ground-ranging, beacon and weather. Set clearances 
are 100, 150, 200, 300 and 500 ft. Weather perform- 
ance is enhanced by the use of selectable circular 
polarisation and operation in 10 mm/h rain is claimed. 
The system includes extensive internal monitoring, per- 
iodic and manually initiated BIT and end-to-end test. 

The AN/APQ-174 allows operations at low altitudes, 
down to 100 ft above the ground by day or night. MFR 
improvements include the addition of weather detec- 
tion and beacon interrogation modes to help in navi- 
gation and rendezvous. Other upgrades to the radar 
include expansion of software memory, conversion to 
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The AN/APQ-174 multi-mode radar provides the ability to o 
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Texas Instruments AN/APS-124 radar 


electrically erasable memory and addition of an 
obstacle warning signal to existing video displays. An- 
other upgrade, adding a new set clearance altitude to 
the terrain-following mode, will allow the aircrew to train 
at a safer altitude. 


Specifications 

Dimensions: (pod) 340 mm diameter x 1080 mm 
(radar interface unit) 760 x 330 x 220 mm 
Weight: 113 kg 

Reliability: 144 h MTBF specified 


Status 

Texas instruments has been awarded a $13.5 million 
contract to develop an improved AN/APQ-174 for the 
US Air Force special operations CV-22 tilt-rotor aircraft 
and MH-47 and MH-60K helicopters. The contract calls 
for the delivery of three complete radars and two sets of 
spare subassemblies. Deliveries are expected to begin 
in early 1994. 


Contractor 
Texas Instruments Inc. 


AN/APS-115 radar 


The AN/APS-115 is one of the Texas Instruments family 
of airborne search radars and is an |-band frequency- 
agile system of modular design. It is employed princi- 
pally for ASW and maritime roles. The AN/APS-115 is a 
dual system to provide 360° coverage for the P-3C 
Orion land-based ASW aircraft. One antenna is 


perate at altitudes down to 100 ft in adverse 


weather by day or night 


mounted in the nose and the other in the rear. In 
addition to the underslung stabilised antenna assem- 
blies, the equipment includes dual receiver/transmit- 
ters, an antenna position programmer, dual radar set 
controls and a common antenna control unit. 


Status 
In production and in operational service. 


Contractor 
Texas Instruments Inc. 


AN/APS-116 radar 

The AN/APS-116 is the ASW search radar currently in 
use in the US Navy’s fleet of S-3A carrier-borne ASW air- 
craft. It was specifically designed for detecting peri- 
scopes exposed for a limited time in high sea states. Its 
suitability in meeting the design objectives and require- 
ments has been demonstrated in sea trials and fleet 
operations. It operates in the I-band with the scanner 
housed in a nose radome. Principal features include 
high transmitted energy (obtained from a high-power 
TWT driving a cross-field amplifier), low-noise receiver, 
linear FM pulse compression, rapid scan antenna, 
scan-to-scan integration for sea clutter decorrelation 
and PPI, B scope, scan converter and raw display for- 
mats for the sensor stations. 

The system is integrated with the aircraft’s ASW data 
processing and display system; in addition to peri- 
scope and other small target detection, it provides map- 
ping, navigation and general surface vessel detection. 


Status 

The AN/APS-116 is currently being upgraded to the 
AN/APS-137(V)1 as part of the weapon system 
improvement programme to upgrade the S-3A to the 
S-3B configuration. 


Contractor 
Texas Instruments Inc. 


AN/APS-124 search radar 


The AN/APS-124 search radar was specially designed 
to be part of the comprehensive avionics suite for the 
US Navy Sikorsky SH-60B Seahawk ASW helicopter 
built to satisfy the Light Airborne MultiPurpose System 
(LAMPS) Mk Ill requirement. One of the problems 
associated with the operation of these medium-size 
helicopters from the Spruance class destroyers on 
which they serve is that of stowage, particularly the 
height limitation. The APS-124 is therefore designed 
around a low-profile antenna and radome. 

Optimum detection of surface targets in rough sea is 
accomplished by several unique features including a 
fast-scan antenna and an interface with the companion 
OU-103/A digital scan converter to achieve scan-to- 
scan integration. The system is associated with a multi- 
purpose display and with the LAMPS data link so that 
radar video signals generated aboard the aircraft can 
be displayed on LAMPS equipped ships. 
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The system operates in three modes covering long- 
and medium-range search and navigation and fast scan 
surveillance. Mode 1, long-range search, is character- 
ised by long pulse length, low pulse repetition fre- 
quency and slow scan, actual values being 2 us, 470 
pps, and 6 rpm. Display ranges are selectable out to 
160 nm (296 km). In the medium-range Mode 2, these 
values change to 1 us, 940 pps and 12 rpm respect- 
ively. For Mode 3 they become 0.5 us, 1880 pps and 
120 rpm. The display ranges are selectable up to 40 nm 
(74 km) and the false alarm rate is adjustable to suit 
conditions. 

The system is designed around the MIL-STD-1553 
digital databus to communicate with other aircraft 
equipment and the modular design facilitates instal- 
lation on other aircraft. The underfuselage antenna pro- 
vides 360° coverage, and the entire six-unit APS-124 
weighs 95 kg. 


Status 

In production. Service deployment of the LAMPS Ill 
Seahawk helicopter began in 1983. More than 300 sys- 
tems are in service. 


Contractor 
Texas Instruments Inc. 


AN/APS-127 radar 

The AN/APS-127 search radar is produced for the US 
Coast Guard for use in the Falcon Guardian HU-25A air- 
craft. The system was developed to support search and 
rescue missions as well as law enforcement. A unique 
feature is the stabilised, lightweight, high efficiency fast 
scanning antenna. Scan-to-scan integration is 
accomplished by interface with separate direct-vision 
storage tube displays for both the pilot and the surveil- 
lance system operator. 


Status 
In operational service. 


Contractor 
Texas Instruments Inc. 


AN/APS-134(V) radar 


The APS-134(V) anti-submarine warfare and maritime 
surveillance radar is what Texas Instruments calls the 
international successor to the US Navy’s AN/APS-116 
periscope detection radar. The APS-134(V) incorpor- 
ates all the features of the former system while improv- 
ing performance and adding capabilities, including a 
new surveillance mode. 

The heart of the radar is a fast-scan antenna and 
associated digital signal processing which, says Texas 
Instruments, form the only proven and effective means 
of eliminating sea clutter. This technique is used in two 
of the three operating modes, the third being a conven- 
tional slow scan for long-range mapping and navi- 
gation. The transmitter power is 500 kW. 

In Mode 1, periscope detection in sea clutter, high 
resolution pulse compression is employed with a high 
pulse repetition frequency and a fast-scan antenna, 
actual values being 1.5 ft (0.46m), 2000 pps and 
150 rpm. Display ranges are selectable to 32nm 
(59 km). There is an adjustable false alarm rate to set 
the prevailing sea conditions and scan-to-scan process- 
ing is employed. 

Mode 2, long-range search and navigation, operates 
at medium resolution and with a low pulse repetition fre- 
quency, low scan and display ranges selectable to 
150 nm (278 km). Actual values are 500 pps and 6 rpm. 

Mode 3 operates, again at high resolution, for mari- 
time surveillance. A low pulse repetition frequency (500 
pps) is used in conjunction with an intermediate scan 
speed of 40 rpm. Display ranges are selectable to 
150 nm (278 km) and an adjustable false alarm rate is 
used together with scan-to-scan processing. 

The system is also available in an off-line configur- 
ation, with its own 10 x 10 in (254 x 254 mm) CRT con- 
trol/display unit. On-line operation linked in with other 
aircraft systems is accomplished via a MIL-STD-1553 
digital databus, with the digital scan converter provid- 
ing raster scan video for other aircraft displays. The 
weight of the entire APS-134(V), including the wave- 
guide pressurisation unit, is 237 kg. The equipment is 
compatible with the inverse synthetic aperture radar 
techniques developed by Texas Instruments for long- 
range ship classification. 
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The US Navy Lockheed S-3B Viking carries the AN/APS-137(V) inverse synthetic aperture radar 


Status 

In service with Dornier/Dassault Aviation Atlantic ASW 
aircraft of the German Navy, Pakistan Navy P-3C air- 
craft, Portuguese Air Force P-3P aircraft and as part of 
the Royal New Zealand Air Force Lockheed P-3B Orion 
update programme. 


Contractor 
Texas Instruments Inc. 


AN/APS-134(V)7 radar 

The AN/APS-134(V)7 offers technological improve- 
ments over its predecessor, the AN/APS-134(V). It fea- 
tures the developments of the US Navy’s AN/APS-116 
family of periscope detecting radar systems. 

The AN/APS-134(V)7 radar system includes the peri- 
scope detection, long-range maritime surveillance and 
navigation modes from the AN/APS-134 radar. To that 
is added capabilities for improved periscope detection, 
advanced digital signal processing, multiple track- 
while-scan, dual channel digital scan conversion, ESM 
countermeasures and 0-level built-in radar system diag- 
nostics. There is also an optional capability to record 
radar and FLIR video. 

The system is designed to detect small targets in 
high sea conditions at long range. Long-range perform- 
ance is achieved by using a 500 kW high power trans- 
mitter, 35 dB high gain antenna and custom-developed 
low noise preamplifier of less than 3 dB noise figure. 
These features provide the signal-to-noise ratio necess- 


ary to achieve long-range capability. Detecting small 
targets in the sea clutter environment is an inherent 
problem of maritime surveillance radar. To overcome 
this limitation, pulse compression and scan-to-scan 
processing are employed in the AN/APS-134(V)7. 

The AN/APS-134(V)7 features simultaneous 32-tar- 
get high resolution tracking, 360° capable PPI cover- 
age with sector scan, picture within picture PPI and B 
scan display format, dual channel multilevel digital scan 
conversion and advanced digital signal processing. 
Multiple radar configurations are available for off-line, 
MIL-STD-1553 and ANEW databusses. The system is 
adaptable to multiple radar video display configur- 
ations. The AN/APS-134(V)7 interfaces with other air- 
craft systems such as IFF, FLIR and ESM. 


Status 

Texas Instruments has delivered the first of six AN/ 
APS-134(V)7 search radars for the Fokker Maritime 
Enforcer Mk 2 patrol aircraft. Production of the radar is 
expected to continue beyond the year 2000. 


Contractor 
Texas Instruments Inc. 


AN/APS-137(V) inverse synthetic 


aperture radar 

The APS-137(V) is an improved version of the Texas 
Instruments AN/APS-116 periscope detection radar 
which is standard on the US Navy’s Lockheed S-3 air- 


LRUs of the Texas Instruments AN/APS-134(V)7 maritime surveillance radar 


craft. Over 200 units of the AN/APS-116 X-band radar 
have been produced and the APS-137(V) introduces an 
Inverse Synthetic Aperture Radar (ISAR) mode. Fund- 
ing for this development, which increases radar pro- 
cessing and introduces a standard surveillance and 
automatic classification capability, started in 1982 and 
was scheduled to continue into 1994 as part of the 
avionics upgrade which denotes the S-3B version. 

The APS-137(V) offers long-range detection and 
classification of ships, the radar producing a recognis- 
able image of the target vessel. The image is derived 
from the Doppler shifts of the returns, compared with 
the reference level. Using pulse compression and fast 
scan processing to eliminate sea clutter, the 
APS-137(V) provides improved periscope detection 
and high altitude maritime surveillance. Multiple target 
tracking (track-while-scan) is also available. 

The APS-137(V) is compatible with the seekers in 
Harpoon, Tomahawk and other missiles, and can inter- 
face directly into weapons system computers. By com- 
paring images before and after an attack, target battle 
damage can be assessed. 


Status 

Full production for the S-3B retrofit programme com- 
menced in 1987. In January 1987 Texas Instruments 
received a $57 million contract to supply AN/ 
APS-137(V) radars to equip US Navy Lockheed S-3B 
and P-3C and US Coast Guard C-130 aircraft, with deliv- 
eries extending to 1992. This was extended at the end 
of 1987 to include a further nine sets and long lead 
items for 16, to equip the S-3B. Contract value was 
$28.5 million. A further contract was awarded in August 
1991 for 24 AN/APS-137(V) systems. 


Contractor 
Texas Instruments Inc. 


Covert penetration system 

In 1986, Texas Instruments began development of the 
Covert Penetration System (CPS), a follow-on to the 
Enhanced Terrain Masked Penetration (ETMP) pro- 
gramme. The CPS builds upon the concepts proved in 
the ETMP programme to provide real-time terrain-fol- 
lowing, terrain-avoidance and threat-avoidance (TF/ 
TA’), as well as Terrain Referenced Navigation (TRN) 
and Ground Collision Avoidance (GCA) functions. The 
CPS accepts a series of waypoints defining a mission 
plan, and uses digital terrain elevation data, aircraft 
state information and threat type and location infor- 
mation to generate a three-dimensional flight path that 
reduces exposure to enemy air defence systems and 
increases the probability of mission success. The CPS 
uses British Aerospace’s TRN function from the TER- 
rain PROfile Matching (TERPROM) system to correct 
for navigational errors and precisely locate the aircraft 
within the digital terrain database. When used in con- 
junction with a terrain-following radar, the CPS uses the 
radar data to verify the digital terrain elevation data and 
detect unmapped obstacles, providing night and all- 
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The AN/APS-137(V)1 inverse synthetic aperture radar is in service with aircraft of the US Navy 


weather capability. The CPS can also manage the radar 
in space, time and power to reduce RF emissions and 
decrease detectability. 

The CPS is adaptable to many configurations and 
mission needs. It can be used in map-only configuration 
or in conjunction with new or existing terrain-following 
radars. The algorithms are suitable for both fixed- and 
rotary-wing aircraft and can be used on manned or 
unmanned platforms. 

Flight tests began in 1989 on a system suitable for 
demonstrating the CPS on a high performance aircraft. 
This demonstration system, the Covert Penetration 
Radar (CPR), utilises a production LANTIRN TFR as the 
primary sensor, and is contained within a LANTIRN 
navigation pod. The LANTIRN computer was replaced 
with a covert penetration control computer, built 
around a MIL-STD-1750A processor architecture with 
algorithms coded in the Jovial standard language. In 
total, 25 test flights were conducted using Texas Instru- 
ments’ Convair 580 flying test-bed. These test flights 
were conducted in the mountainous region of Eastern 
Oklahoma and Western Arkansas. In addition to these 
test flights, the CPS was demonstrated to military 
guests along the rolling hills of Southern Ohio and in the 
Shenandoah Mountains. 


Status 
Flight testing was completed in 1990. 


Contractor 
Texas Instruments Inc. 


Ground-mapping and terrain- 


following radar for the Tornado 

The radar has no official designation, but is often 
referred to as the Tornado Nose Radar (TNR). The TNR 
is also used in the ECR version of the Tornado. 
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The Texas Instruments attack radar for the Panavia 


Tornado IDS showing the ground-mapping 
antenna (above) and terrain-following antenna 
(below) 


The all-weather day or night radar comprises two 
essentially separate systems that share a common 
mounting, power supply and computer/processor. 
They are the TFR and the Ground-Mapping Radar 
(GMR). The first is used for automatic high-speed, low 
level approach to the target and escape after an attack. 
The second is the primary attack sensor for the IDS Tor- 
nado and operates in air-to-ground and air-to-air modes 
to provide high resolution mapping for navigation up- 
dating, target identification and fire-control. 

The radar enables the crew to fix the aircraft position 
by updating the Doppler-monitored inertial navigation 
system, provides range and tracking information for 
offensive or defensive weapon delivery, and com- 
mands, via the autopilot, a contour-hugging flight pro- 
file that reduces the chance of detection by hostile 
air-defence radars. ECCM, dramatically enhanced with 
the introduction of the Phase 1 upgrade improvement, 
is used to provide relative immunity from interference in 
severe ECM environments. 

The three units comprising the system are the radar 
sensor (transmitter/receiver package for TFR and 
GMR), a digital scan converter and a radar display unit 
in which a moving-map image can be superimposed on 
a radar picture for navigation updating and target 
identification. 

The GMR operates in the Ku frequency band with 
nine modes: readiness, test, ground-mapping, bore- 
sight contour mapping, heightfinding, air-to-ground 
ranging, air-to-air tracking, land/sea target lock-on and 
beacon homing. 

The TFR operates at Ku frequencies and has four 
modes: standby, ground standby, test and terrain-fol- 
lowing. In the latter mode the aircraft can be flown auto- 
matically or manually through head-up display steering 
information. The pilot can also select ride comfort (fora 
given speed, the closer the allowable ground clear- 


The Texas Instruments digital scan converter (left) and radar display (right) used in the IDS versions of the 
Panavia Tornado 
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ance, the less comfortable the ride owing to the greater 
g levels needed to stay on the commanded flight 
profile). 

Both systems have extensive built-in test features to 
ensure a high degree of fault isolation and comprehen- 
sive reversionary modes. 


Status 

Sensor spares production with a consortium of compa- 
nies under licence to Texas Instruments. The compa- 
nies are GEC Ferranti/GEC Avionics (UK), Telefunken 
SystemTechnik/Siemens (Germany), and FIAR/Elet- 
tronica Aster (Italy). Several significant enhancements 
to the baseline system, the most extensive being the 


This Texas Instruments advanced terrain-following/terrain-avoidance radar is shown pod-mounted under 
a General Dynamics F-16 


Phase 1 upgrade programme, have been realised. 
Future system enhancements may include intelligent 
sensor and display fusion with digital terrain-mapping 
avionics. 


Contractor 
Texas Instruments Inc. 


Terrain-following radar for 
LANTIRN 


Latest in the series of developments of terrain-following 
radars developed by Texas Instruments (earlier models 
equip the General Dynamics F-111, McDonnell Douglas 
F-4, Panavia Tornado and the LTV A-7), the TFR for the 
US Air Force’s Low Altitude Navigation and Targeting, 
Infra-Red, for Night (LANTIRN) programme is claimed 
to offer orders of magnitude improvements over pre- 
vious equipment in ECCM, all-weather performance 
and turning flight capability. These improvements 
enhance the survivability of combat aircraft during pen- 
etration of hostile airspace. 

A new level of operational flexibility, said to be 
unobtainable with earlier systems, derives from the use 
of a high-throughput digital processor, an advanced 
adaptive algorithm and terrain data storage techniques. 

The LANTIRN TFR retains the basic facilities avail- 
able in the Tornado, including the ability to operate un- 
der enemy jamming in bad weather and at very low 
level, but changes in system performance enable the 
aircraft to turn at a maximum rate of 5.5°/s compared 
with the Tornado’s 2°/s and to bank up to 60° while still 
maintaining terrain-following capability. Whereas the 
Tornado and_ previous _ terrain-following radars 
employed magnetrons, the LANTIRN TFR has a travel- 
ling-wave tube giving considerably better performance, 
particularly in an ECM environment, and higher reliabil- 
ity. The pilot can control the aircraft’s flight path by se- 
lecting terrain-clearance heights of from 100 to 1000 ft. 

The LANTIRN TFR subsystem began testing in a 
General Dynamics F-16 during 1983 and quickly dem- 
onstrated the ability to fly down to 100 ft above the ter- 
rain. Scheduled to equip McDonnell Douglas F-15E and 
General Dynamics Block 40 F-16C aircraft in US Air 
Force service, LANTIRN equipped aircraft are currently 
deployed at many US air bases. 


Status 

In production. As of the fourth quarter 1990, Texas 
Instruments had delivered over 370 TFR subsystems 
out of a production contract for 564 units valued at 
$357 million. 


Contractor 
Texas Instruments Inc. 


Sentinel li airborne traffic alert 


and collision avoidance system 
Sentinel Il is a Traffic alert and Collision Avoidance Sys- 
tem (TCAS) which uses advanced signal processing to 


The Trimble Sentinel Il airborne traffic alert and 
collision avoidance system 


detect, compute and display the position, track and alti- 
tude of all transponder equipped aircraft within a 20 nm 
(37 km) range. The system detects and tracks up to 60 
targets, while displaying up to eight. Normal surveil- 
lance range is 20 nm (37 km), pilot-selectable to 15, 10 
and 5 nm (27.8, 18.5 and 9.3 km). 

Sentinel Il is designed to meet FAA specifications 
and standards required for TCAS | certification, while 
achieving weight, size and performance goals specific 
to corporate and commuter aviation. 

The system incorporates Trimble’s six-channel GPS 
sensor which provides the aircraft position within 
metres. The active-passive radar technology results in 
high reliability and accuracy and a reduced false alarm 
rate. It performs best in high density ATC airspace, 
when demanding performance is most needed, and 
displays projected track and velocity vectors of intruder 
aircraft and the relative altitude of non-altitude reporting 
Mode A transponder equipped aircraft. 

Sentinel Il is designed to interface with a variety of 
weather radar, EFIS and IVSI/TCAS displays for ready 
installation in most fixed-wing aircraft and helicopters. 


The control head is designed for easy operation and 
provides both functional and diagnostic testing, with 
continuous auto-calibration update measurements. 

A robust microprocessor allows for future system 
upgrades, including GPS navigation, Mode S transpon- 
der with data link communications exchange capabil- 
ities, terrain-mapping and windshear detection and 
warning. 


Specifications 

Dimensions: (standard processor) 96.5 x 320.5 x 
193.5 mm 

(control head) 146 x 203.2 x 76.2 mm 

Weight: (processor) 8.26 kg 

(control head) 1.45 kg 

(TCAS antenna) 0.45 kg 

(GPS antenna) 0.18 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz 


Contractor 
Trimble Navigation Ltd. 


Laser radar technology 

Since the invention of the Co, waveguide laser in the 
1970s, the US Air Force has invested substantial funds 
in the development of radar systems based on CO, la- 
sers. A laser radar (ladar) offers definite benefits in 
ranging and in automatic target classification and rec- 
ognition. The requirement for precision targeting is 


driven by the need to keep the cost per kill ratio down 
by properly identifying and hitting real targets. 

The ladar functions best when used in conjunction 
with a wide area search sensor such as a radar or infra- 
red detection system. The CO, laser's 10.6 micron 
wavelength is in the middle of the usual 8-14 micron 
detection band associated with current passive IR sen- 


sors. This has allowed for integration of active and pass- 
ive area search and identification sensors with common 
apertures. 

Many complete ladar systems have been built and 
successfully field- and flight-tested. Raytheon’s Auto- 
nomous Terminal Homing (ATH) programme flight 
demonstrated a cruise missile active and passive 


precision terminal homing sensor suite on a McDonnell 
Douglas F-4 aircraft. Building on the ATH experience, 
General Dynamics and McDonnell Douglas cruise miss- 
ile advanced guidance programmes demonstrated an 
advanced active and passive co, ladar guidance unit 
and processor suite for precision navigation, terrain- 
following and obstacle avoidance, mobile targeting and 
improved precision terminal homing. Hughes Aircraft 
and Rockwell International are developing higher 
power ladars to increase recognition capability and 
image fidelity at extended ranges under the strategic 
targeting laser radar technology demonstration pro- 
grammes. Many other companies or institutions have 
developed complete ladar systems for field or flight 
demonstrations and data collection, or specialise in 
critical component and subsystem development such 
as lasers, optics, modulator crystals, scanners and 
electronics. 

Current ladars support the following functions: cov- 
ert mid-course navigation, Doppler velocimetry, non-co- 
operative target recognition, target classification and 
recognition, precision terminal homing, pixel level Dop- 
pler image processing, vibration sensing, terrain and 
obstacle avoidance and terrain-following. The ladar 
provides robust data for automatic target recognisers. 

The development of single frequency solid-state la- 
sers Suitable for laser radar applications has increased 
the options available to programmes using ladars. Op- 
erating at wavelengths of one and two microns, these 
new ladars offer significant performance and engineer- 
ing benefits over CO, ladars. The shorter wavelength 
allows greater range resolution for equivalent velocity 
resolution. Secondary advantages include the absence 
of gases, the use of room temperature detectors and 
less expensive optics. While these solid-state ladars 
would avoid atmospheric molecular and water vapour 
absorption, disadvantages include greater effects of 
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A compact lightweight transportable one micron ladar transmitter/receiver assembly 


refractive turbulence, increased sensitivity to aerosols 
and eye-safety concerns for wavelengths shorter than 
1.4 microns, which includes Nd:YAG at 1.064 microns. 
The ability to use laser diodes to pump the solid-state la- 
ser, aS opposed to the high voltage discharge or radio 
frequency fields used with CO,, offers increased 
reliability and maintainability as well as increased com- 
patibility with other systems. 


Status 

Research programme. Over the next 5 to 7 years the US 
Air Force plans to develop a laser which will optimally 
combine in a single aperture a medium power ladar, 
second-generation FLIR sensor and an automatic tar- 
get recogniser, to demonstrate a complete electro- 


optic navigation and targeting solution applicable to 
tactical, strategic or special operations forces’ 
missions. 

Current US Air Force solid-state ladar programmes 
are developing ladars suitable for a variety of appli- 
cations. Coherent Technology Inc has developed one 
and two micron coherent systems. These systems are 
being used in a series of field experiments to quantify 
the effects of the atmosphere on laser propagation and 
ladar performance. Lightwave Electronics is develop- 
ing a diode-pumped 2 micron transmitter and fibre-cou- 
pled heterodyne receiver suitable for use in a variety of 
continuing US Air Force efforts. 


Contractor 
US Air Force Systems Command, Wright Laboratory. 


Advanced architectures for 


airborne arrays 

The Westinghouse Electronic Systems group has been 
awarded contracts by the US Air Force Rome Lab- 
oratory for the study, design and demonstration of 
unique approaches to embedding conformal antenna 
arrays and beamformers into the skin of aircraft. These 
contracts have been awarded for Advanced Architec- 
tures for Airborne Arrays (AAAA) and failure monitoring 
and correction in phased arrays. 

Historically, avionics manufacturers have provided 
black boxes to the aircraft manufacturer for installation 
in aircraft. However, with the smart skins concept, 
avionics and aircraft manufacturers will work together 
to develop an integrated avionics system in which the 
electronics are designed to be conformally embedded 
in the aircraft’s structure. Some of the advantages of 
the smart skins concept include improved mission per- 
formance, weight and volume reductions, adaptability 
to component failures, enhanced performance from 
the integration of sensors distributed around the air- 
craft and the reduction of radar cross-section and 
hence a lowering of detectability by radar. 

The AAAA programme’s objective was to solve the 
problem of integrating a complex beamformer into the 
skin of the aircraft for the next generation of airborne 
surveillance radar systems. Westinghouse and a Boe- 
ing/GE Aerospace team each received Phase 1 con- 
tracts to study and develop a solution to this problem. 
At the end of this phase, Westinghouse proposed an 
antenna architecture which simplifies the beam form- 
ing hardware without sacrificing antenna array perform- 
ance. This architecture exploits the capabilities 
inherent in the next generation of solid-state transmit/ 
receive modules. As a result, Westinghouse was selec- 
ted for Phase 2 of the programme, to build and test a 
4 x 64 conformal array and beamforming network to 
demonstrate the array architecture. 

The failure monitoring and correction in the phased- 
arrays programme is one of the first contracts awarded 
which carries smart skins development into its second 
generation by investigating the use of artificial intelli- 
gence for performance monitoring, fault isolation and 
self-healing. In essence, the performance of the sensor 
is monitored to pinpoint failures and establish a pro- 
cedure for reconfigurability of the antenna’s resources 
to enhance performance in the event of component fail- 
ures. This study will lead to a concept demonstration 
phase in which Westinghouse proposes to use an exist- 
ing ultra-low sidelobe solid-state active aperture array to 
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demonstrate _ failure correction 
techniques. 

In addition, Westinghouse is incorporating digital 
beam forming techniques into its smart skins strategy. 
Digital beam forming converts RF energy directly into 
digits, so that the beam forming process can adapt to 
the situation more easily. 

The Air Force’s ultimate objective is a multifunction 
multispectral sensor which can be embedded in a var- 
iety of aircraft. Internal efforts relating to unique pack- 
aging concepts, cooling, interconnection, subsystem 
communication and distributed signal processing and 
control are currently being pursued. 


monitoring and 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


AN/APG-66 radar for the F-16 


The Westinghouse radar for the F-16 was a direct result 
of an in-house development called the WxX-200. 
Designed to operate in conjunction with Sparrow and 
Sidewinder missiles, the AN/APG-66 has a look-down 
range, in ground clutter, of 20 to 30 nm (37-56 km) and 
a look-up range of 25 to 40 nm (46-74 km). The pro- 
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ignal Processor 
The six functional LRUs of the Westinghouse AN/APG-66 


duction system has an electric drive which does not 
require rate gyros or hydraulics. Radar units are cooled 
by air only. The antenna pattern is electronically stabil- 
ised using INS inputs, so no roll gyros are required. 
There are only 9500 components in the radar. MTBF of 
97 hours and MTTR of five minutes have been 
demonstrated. 

There are 10 operating modes, several of them 
associated with frequency agility to resist jamming. All 
functions, including self-test, are controlled by a com- 
puter via a Digibus serial digital databus. The company 
claims that the WX-200 radar was the first airborne 
radar to incorporate a programmable signal processor 
and this technology was absorbed into the APG-66. 

The AN/APG-66 is of modular design, with six func- 
tional LRUs, each with its own power supply, so that 
improvements can be easily incorporated. One such 
improved version has been chosen by the Japanese Air 
Self-Defence Force to replace the current Westing- 
house APQ-120 fire-contro! system on its McDonnell 
Douglas Mitsubishi F-4EJ Phantom fighters. 

LRUs are co-produced under licence by the four 
European F-16 operators, the Netherlands, Belgium, 
Norway and Denmark. The system entered service in 
1978. 

The radar has also been installed in six Cessna 
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Westinghouse AN/APG-66 radar in the nose of the General Dynamics F-16 


Citation and eight modified Piper Cheyenne Ill aircraft 
operated by the US Customs for anti-smuggling and 
illegal immigration surveillance duties. It has also been 
selected for the 26 F-16N aircraft bought by the US 
Navy. 

In mid-1985 Westinghouse announced that a devel- 
opment was in hand to incorporate track-while-scan in 
the General Dynamics F-16A/B. Retrofitting of this 
modification was completed in 1985. 

In late 1986 it was announced that the Westinghouse 
radar, designated AN/APG-66Z, would form a part of 
the update programme for 22 A-4 aircraft operated by 
the Royal New Zealand Air Force. The radars will have a 
new surface search mode, developed specially for this 
application. 

British Aerospace has selected the APG-66H for the 
Hawk 200, in competition with other European and US 
radar manufacturers. To meet the space requirements 
of the Hawk, the APG-66H has a slightly smaller 
antenna and the redesigned digital signal processor 
and computer is combined into a smaller and lighter 
signal data processor, while still providing 10 air-to-sur- 
face modes and sub-modes and nine air-to-air modes 
and sub-modes. The pilot is provided with Hands On 
Throttle And Stick (HOTAS) radar mode and function 
controls. 

The APG-66H maintains maximum commonality with 
the APG-66 and is comprised of four LRUs: the 
antenna, transmitter, low-power RF unit and signal data 
processor. Size, weight and power consumption are all 
reduced, while system memory, throughput capacity 
and processing speed are increased. MTBF is quoted 
as in excess of 170 hours and system acquisition and 
life cycle costs are said to be some 30 per cent below 
those for the APG-66. 


Specifications 

Volume: 0.102 m° 

Weight: 134.5 kg 

Frequency range: X-band 

Operating modes: (air-to-air) look-up, look-down, 
search and track; air combat search; automatic 
tracking 

(air-to-ground) real-beam mapping; 8:1 Doppler beam- 
sharpening; scan freeze; ranging; beacon-homing; sea 
search (Sea states up to 4) 

Transmitter: travelling-wave tube 

Antenna: planar array, 740 x 480 mm 

Search angle and range: 120° in azimuth and elev- 
ation, 80 nm (148 km) 

Electronic protection: frequency agility in certain 
modes 

Reliability: 97 h demonstrated MTBF 

Maintenance: 5 min MTTR 


Status 

In production for US Air Force and the many foreign air 
forces which operate the F-16. More than 2500 systems 
have been built and are deployed in the aircraft of 19 
countries. Production is expected to continue during 
the 1990s. 

In early 1988 Westinghouse received an $86 million 
contract to cover the FY87 production of 181 radars for 
the USA and 24 for Turkey. A derivative has been devel- 
oped as a retrofit to the McDonnell Douglas F-4 and has 
been ordered by the Japanese Air Self-Defence Force 
for the F-4EJ update. 


In May 1991 a contract for $27.561 million was 
awarded to upgrade AN/APG-66 radars for Israeli Air 
Force F-16s, plus an additional $61.4 million for long 
lead requirements for the APG-66. A further $14.999 
million contract was awarded in December 1991 for 20 
systems. 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


AN/APG-66T radar 

The AN/APG-66T has been developed from the 
APG-66 for the Northrop F-5. It maintains maximum 
hardware and software commonality with the APG-66, 
the main change being the replacement of the radar 
computer and digital signal processor by a single LRU, 
the signal data processor. This LRU, which incorpor- 
ates advances in digital technology, allows reduced 
system size, weight and power consumption while 
increasing system memory, throughput capacity and 
processing speed. System reliability is quoted as being 
over 200 hours. Provisions for significant ECCM 
enhancements are included. The APG-66T retains all 
the modes and features of its predecessor and offers a 
number of additional modes. These include track-while- 
scan, dual target situational awareness, interleaved 
map, weather avoidance, high accuracy track, ground 
moving target indication, maritime target track and 
Doppler beam-sharpening. 


Specifications 

Volume: 0.081 m° 

Weight: 98.4 kg 

Power supply: 2204 W max 
Frequency: X-band 
Reliability: 200 h MTBF 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


AN/APG-68 radar for the F-16 

In August 1980 the US Air Force authorised Westing- 
house to develop a substantially improved fire-control 
radar for the General Dynamics F-16C/D as part of the 
MultiStaged Improvement Programme (MSIP), to sup- 
port the emerging multi-role mission. The AN/APG-68 
radar was designed to expand air-to-air capabilities by 
supporting launch of the AIM-120 AMRAAM advanced 
medium range air-to-air missile from beyond visual 
range; increased range performance in existing modes 
and new modes utilising high PRF waveforms which 
were previously unavailable. The APG-68 also provides 
expanded air-to-ground capability, including an 8:1 
improvement in ground mapping resolution. At the out- 
set, the APG-68 was designed with a modular expand- 
able programmable architecture to support the US Air 
Force vision for growth and expansion of the F-16 mis- 
sion as described in the MSIP. Major new features 
included incorporation of a fully programmable signal 
processor and radar computer in a single unit, a dual 
mode transmitter to support high, medium and low 
PRFs without compromise and a modular programma- 
ble low power RF unit for functional flexibility and 
maintainability. 


In 1991 the US Air Force conducted a reliability dem- 
onstration programme which verified the APG-68 sys- 
tem reliability at over 161 hours MTBF in field 
operations. This established the APG-68 as the most 
reliable fighter radar in the world, and the first to exceed 
100 flight hours between failures. 

The processor was upgraded again in 1991 with the 
latest digital hardware technology, to increase system 
reliability further and to more than double the process- 
ing capability. The advanced processor was designed 
to operate with the existing software, to allow enhance- 
ment of existing modes and to provide for further 
growth. Physical growth space in the most advanced 
processor provides for new functions such as com- 
bined radar/EO processor to support the Falcon Knight 
FLIR system. All older APG-68 radars can be upgraded 
to the latest version by simple plug-in replacement of 
the processor without any other hardware change. With 
the new processor, the system MTBF will be increased 
by 60% to over 260 hours. 

The latest version of the processor weighs 28 kg, 
occupies about 0.04 m* and dissipates 1 kW. The radar 
has more than 25 air-to-air and air-to-ground modes. All 
program instructions are stored in a 1024 k word non- 
volatile EEPROM memory. The radar computer is pro- 
grammed in the US Air Force approved high-order lan- 
guage, Jovial J73. Initial operational capability for the 
F-16C/D with the APG-68 was in March 1985 and radar 
capability has been continuously upgraded since then 
by US Air Force software programs. 

Special capabilities of the AN/APG-68 include the 
ability to be extensively reprogrammed for growth and 
weapon changes, multiple target awareness, rapid re- 
sponse ECCM, high resolution ground-mapping and 
target identification beyond visual range. 

These new capabilities are provided by the addition 
of a programmable signal processor and a dual-mode 
transmitter. The former incorporates advanced modu- 
lar processing architecture and a reliable high density 
solid-state memory. The latter supports the best wave- 
form for each mode of operation, ranging from low PRF 
in air-to-surface engagements to medium and high PRF 
for long-range air interception. 

In the air-to-air mode, the APG-68 is optimised for all- 
aspect performance, utilising a set of medium PRF 
modes to provide range and angle data on both open- 
ing and closing targets. A high PRF velocity search 
mode is also available to provide longer range detec- 
tion of closing head-on targets. Air-to-air modes include 
range-while-search, long range search in medium PRF, 
track-while-scan, situation awareness, velocity search, 
velocity search with ranging, look-up search in medium 
PRF, single target track, raid cluster assessment and 
multiple auto-acquisition air combat. 

The velocity search-with-ranging mode provides 
longer range detection on closing targets, plus range 
data. In the track-while-scan mode, 10 targets can be 
tracked simultaneously while maintaining a search vol- 
ume. In the situation awareness mode, two targets may 
be tracked with single target track accuracy while main- 
taining a search volume. Missiles may be launched at 
multiple targets in either the track-while-scan or situ- 
ation awareness modes. Single missile launches are 
supported by the single target track mode. By using 
high resolution Doppler techniques, closely spaced tar- 
gets can be distinguished and tracked separately. 

In the air combat mode, the radar scans selected air- 
space and automatically acquires the nearest target. In 
look-down situations, where targets are seen against 
the ground, surface targets, such as moving vehicles or 
vessels, are rejected because the radar notches out 
returns with less than a specified threshold velocity. 
This technique ensures that only airborne targets are 
portrayed on the radar scope. 

Air-to-ground performance of the system has been 
improved by an eightfold increase in the ground-map- 
ping resolution; substantial spare computing power is 
available for future growth. Air-to-ground modes 
include real-beam mapping with Doppler beam sharp- 
ening and scan freeze, sea surface search, beacon 
homing, ground moving target indication, ground mov- 
ing target tracking and fixed target tracking. Very high 
resolution synthetic aperture radar ground mapping 
and automatic terrain-following are also available. 


Specifications 

Volume: 0.127 m° 

Weight: 172 kg 

Frequency range: X-band 

Transmitter: gridded, multiple peak power travelling 
wave tube 


The Westinghouse AN/APG-68 radar for the General Dynamics F-16C/D fighter 


Antenna: planar array, 740 x 480 mm 

Search range: 160 nm (296 km) 

Number of units: 4 LRUs, all in the nose of the aircraft 
Reliability: 260 h MTBF 

Maintenance: 30 min MTTR 


Status 

In production for the General Dynamics F-16C/D, with 
orders for the US Air Force, Israel, South Korea, Turkey, 
Bahrain, Greece and Egypt. A version of the APG-68, 
designated APQ-164, will form part of the offensive 
avionics system in the US Air Force Rockwell B-1B (see 
later entry). Production is expected to continue well 
beyond the year 2000. 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


AN/APQ-120 fire-control radar 


The AN/APG-120 is one of a series of aircraft fire-con- 
trol radars produced by Westinghouse for the various 
versions of the F-4 Phantom. In 1959/60 the first of this 
series, the APQ-72, was delivered to the US Navy for the 
F-4B. Participation by the US Air Force in the Phantom 
aircraft programme from 1962 onwards resulted in 
three versions of the initial weapons control radar - the 
APQ-100 in the F-4C, APQ-109 in the F-4D and finally 
the APQ-120. The various versions which followed the 
APQ-72 were all the result of advancing performance 
and air-to-ground operational mode requirements 
additional to the original air interception functions. 

The APQ-120 offers considerable improvements in 
weight (290 kg), volume, performance and reliability 
through the use of solid-state circuitry. It is also 
designed to operate reliably in close proximity to the 
nose-gun installation of the F-4E. 


Status 

In production since 1967, nearly 2000 examples of the 
APQ-120 had been built when production was com- 
pleted in 1980. It is in the inventory of nine nations. The 
APQ-120 has now been modified with a new digital 
computer produced by Westinghouse. 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


AN/APQ-164 radar for B-1B 
Westinghouse is a subcontractor to Boeing for the 
APQ-164 Offensive Radar System (ORS) which equips 
the Rockwell B-1B. This system is an outgrowth of two 
US Air Force programmes that had been in existence 
for several years. The first of these was the Electroni- 
cally Agile Radar (EAR), started in 1974, which was 
aimed at developing the next generation strategic 
radar. The B-1 took in from EAR the fundamental capa- 
bilities and functions that were needed for a strategic 
system, together with the phased-array technology 
which enabled those capabilities to be implemented in 
the EAR system. 

The second major contributor to the B-1B is the radar 
for the F-16C and D, the AN/APG-68. Key hardware 
technology developed or utilised on the APG-68 pro- 


gramme consists of a dual-mode transmitter allowing 
extensive multimode operation for air-to-ground and 
air-to-air use; a programmable signal processor, a 
direct outgrowth of the processor development of the 
EAR programme, which allows versatility in the modes 
that may be installed in any given system; and the 
Modular Low Power RF (MLPRF) system, which pro- 
vides all the receiver and stable local oscillator 
functions. 

The APQ-164 radar generates data for navigation, 
penetration, weapon delivery and certain other func- 
tions, such as air refuelling. 

Air-to-ground modes include high resolution map- 
ping, real-beam mapping, automatic terrain-following, 
manual terrain-avoidance, velocity update, ground 
moving target detection and track, high altitude cali- 
brate and ground beacon. Aijr-to-air modes include 
weather mapping, air-to-air beacon and rendezvous 
mode. The system provides for growth to full conven- 
tional stand-off capability and a full air-to-air mode 
complement. 

Four modes in the APQ-164 system provide the navi- 
gation capability. The primary mode is a high resolution 
synthetic aperture radar mapping mode, backed up by 
a real-beam ground-mapping mode. The system also 
detects weather ahead and can display ground beacon 
returns over any radar image. The penetration functions 
of the radar include automatic terrain-following and ter- 
rain-avoidance. For weapon delivery the radar provides 
three different functions. The first is a velocity update 
mode, similar to a Doppler navigator, which generates 
velocity information for the inertial navigation system. 
Second, there is a ground moving target detection and 
tracking capability. Third, there is also a high altitude 
altimeter function that provides a very accurate mea- 
sure of height above ground level. 

The synthetic aperture mode provides the operator 
with a high resolution image of an area of ground that 
can be chosen by the inertial navigation system or the 
operator. Long-range maps can be made and five differ- 
ent map scales displayed: 0.625 nm (1 km) on one side 
or 1.25, 2.5, 5 and 10 nm (2.3, 4.6, 9.2 and 18.5 km). 
The synthetic aperture mapping mode accepts the co- 
ordinates of a waypoint from the inertial navigation sys- 
tem and makes a map centred on that point. To make 
an image the antenna is electronically scanned out in 
the direction the waypoint should be located. The radar 
transmits a burst of energy, gathers data for the image 
and then switches itself off. At the same time, the image 
is stored in the radar and presented on the display unit 
in a rectangular, ground co-ordinate display. 

The radar provides the basic data required for auto- 
matic terrain-following. It scans the ground in front of 
the aircraft and measures the terrain in a range versus 
altitude profile out to 10 nm (18.5 km) and stores that 
data in the radar computer. That profile data is sent via 
the multiplex bus to the terrain-following control unit, 
where the data is used to generate the climb/dive com- 
mands. This flight profile is then automatically fed into 
the pilot’s flight control system. Since the radar is not 
continuously scanning in terrain-following, a very low 
update rate is utilised helping reduce the risk of detec- 
tion. This rate is variable and depends upon flight alti- 
tude, terrain roughness and aircraft ground speed. 
Under normal conditions updates are made at three to 
four second intervals. However, if the terrain demands 
it, data can be gathered continuously. 
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The AN/APQ-164 in the B-1B is a dual-redundant sys- 
tem with two complete and independent sets of LRUs 
except for the phased-array antenna, the first airborne 
application of this technology for combat aircraft. Only 
one channel is used at a time, the other being main- 
tained at standby. 

The phased-array antenna is an outgrowth of the 
antenna developed on the EAR programme. It contains 
1526 phase control modules and allows virtually instan- 
taneous beam movement to any point in the antenna 
field of regard. When the radar computer commands 
the desired pointing angle, the antenna is physically 
movable to three different positions on a roll detent 
mount. The APQ-164 can therefore look off to either 
side of the aircraft or forward by slewing the antenna 
about an axis. The normal antenna position is looking 
forward. However, when the antenna is slewed off to the 
side, the field-of-view extends from the aircraft nose 
back to about 105°, permitting a look off to the side at 
an area of interest without having to change aircraft 
heading. Once physically moved to one of the three 
available positions, the antenna is locked into a detent. 
From that fixed spot, the antenna can be scanned elec- 
tronically +60° in azimuth and elevation by means of a 
box on the antenna called the beam steering control, 
which controls all 1526 phase modules. 


Specifications 

Weight: 570 kg including both channels 

Frequency range: X-band 

Transmitter: gridded, multiple, peak-power travelling 
wave tube, (identical with that on the APG-68 radar) 
Antenna: 1118 mm x 559 mm phased-array electroni- 
cally scanned antenna 


Status 

In service in the US Air Force Rockwell B-1B bomber; all 
of the USAF’s B-1Bs had been delivered by the middle 
of 1988. A British Aerospace One-Eleven airliner is still 
being used to evaluate operational improvements to 
the AN/APQ-164 system. 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


AN/APY-2 surveillance radar for 
the E-3 


The principal sensor for the Boeing E-3 Sentry Airborne 
Warning And Control System (AWACS) is the West- 
inghouse AN/APY-2 developed for surveillance and 
early warning. The scanner, which has a range of sev- 
eral hundred miles at the Sentry’s operating altitude, is 
mounted back-to-back with a complementary Teledyne 
AN/APX-103 identification friend or foe secondary sur- 
veillance radar antenna. Both are contained in a roto- 
dome carried over the rear fuselage. 

The components of the AN/APY-2 are grouped in 
three locations in the aircraft: the antenna array and its 
electronics are in the rotodome; the receivers, data pro- 
cessor, radar control and maintenance panel are in the 
main cabin and the transmitter group is in the lower 
fuselage. Together these components contain more 
than 1000 printed circuit boards and 82 000 electrical 
parts. Total weight is 3742 kg. 

The 12 principal parts of the radar are: the radar con- 
trol and maintenance panel, radar synchroniser, stable 
local oscillator, transmitter group, rotary coupler, phase 
control electronics, antenna array, microwave receiver, 
analogue receiver, maritime processor, digital Doppler 
processor and radar data correlator. 

The system works at S-band (10 cm) frequencies and 
has six operating modes. Every scan can be divided 
into up to 32 sub-sectors, each with its own operating 
mode and set of conditions. The operating modes are: 
Pulse Doppler Non-Elevation Scan (PDNES): the 
PDNES mode provides surveillance of aircraft down to 
the surface by using pulse Doppler radar, with Doppler 
filters and a sharply defined antenna beam 
Pulse Doppler Elevation Scan (PDES): radar oper- 
ation inthe PDES mode is similar to PDNES, but the tar- 
get elevation is derived by an electronic scan of the 
beam 
Beyond The Horizon (BTH): the BTH mode uses pulse 
radar (without Doppler) for extended range surveillance 
where ground clutter is in the horizon shadow 
Maritime: in the Maritime mode a very short pulse is 
used to decrease the sea clutter patch for detection of 
large and small ships in various sea states. An adaptive 
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digital processor automatically adjusts to variations in 
sea clutter and blanks ground returns by means of 
stored maps 

Interleaved: PDES and BTH can be used simul- 
taneously, with either portion active or passive, for all- 
altitude longer range detection. Or PDNES can be used 
simultaneously with Maritime for both aircraft and ship 
detection 

Passive: the radar transmitter can be shut down in 
selected sub-sections while the receivers continue to 
operate. This is effective under jamming. A single accu- 
rate strobe passing through the location of the jammer 
is generated on the display console. 

Full-scale development on the E-3A did not begin 
until the radar was proved to be capable of conducting 
the operational mission. Accordingly, in July 1970, Boe- 
ing received a US Air Force contract to develop and 
flight test two competing radar designs, one built by 
Hughes and the other by Westinghouse. Flight tests on 
both systems were conducted in 1972, as a result of 
which the Westinghouse radar was selected by Boeing 
with the approval of the US Air Force. In January 1973 
the US Air Force authorised Boeing to proceed with full- 
scale development for a fleet of 34 aircraft. The first 
AWACS was delivered to the US Air Force in March 
1977 and the 552 AWACS Wing (now the 28th Air Div- 
ision) at Tinker Air Force Base became operational in 
1978. 

The type began service with NORAD (North Amer- 
ican Air Defence Command) in January 1979. Deploy- 
ment in Europe, the Far East and Alaska was carried out 
to test the interoperability of the system with existing air 
defence installations. 

In December 1978 the NATO Defence Planning 
Council, made up of defence ministers of 13 member 
nations, gave approval for the purchase of a fleet of 18 
AWACS for the NATO airborne early warning require- 
ment, at a reported cost of $3487 million. An inter- 
national team was established with Boeing as leader 
and Dornier in charge of the mission systems instal- 
lation and checkout. ESG, also in Germany, provided 
30 engineers at Boeing’s Seattle plant to assist in 
developing the software. Telefunken SystemTechnik 
worked with Westinghouse on radar production, while 
SEL with IBM provided the data-processors. Displays 
were built by Siemens with Hazeltine. Substantial 
improvements over the US Air Force system permit the 
tracking of ships, while the IBM CC-2 computer pro- 
vides twice the speed and four times the memory of the 
earlier CC-1 system. 

A programme to double the range of the radar for US 
Air Force aircraft has been cleared for full-scale devel- 
opment. The programme aims to increase airborne tar- 
get range to more than 400 nm at altitudes above 
35 000 ft and improve detection of small targets such 
as cruise missiles at low level. Westinghouse has been 
awarded a $223 million contract to enhance several 
radar modes including PDNES and PDES. These 
improvements are required for enhanced detection of 
small low level targets. 


Status 
The first NATO aircraft was delivered in January 1982 
and the last in April 1985. 

US Air Force Sentries have been deployed on a num- 
ber of occasions to trouble spots throughout the world, 
including the monitoring of the Iran/Iraq war and for 
Operations Desert Shield and Desert Storm during 
1990/91. The sale of five E-3As to Saudi Arabia was 
approved in 1981 and delivery of these began in 1986, 


The rotodome of the Boeing E-3A Sentry houses the Westinghouse AN/APY-2 surveillance radar scanner 


though they will not have the JTIDS communication sys- 
tem or the latest-standard ECCM. Discussions concern- 
ing possible E-3A sales have also been conducted with 
several countries including Japan, Italy and Korea. In 
December 1986, the UK abandoned its Nimrod air- 
borne early warning programme and ordered seven 
Boeing E-3s. Deliveries began in 1991 and are due to 
be completed in 1993. In March 1987 France con- 
firmed an order for four Boeing E-3s. 

Flight testing of preliminary equipment for the US Air 
Force radar system improvement programme began in 
December 1989, with final reviews in late 1990. West- 
inghouse has been awarded a contract for $223 million 
for full-scale development of the improved system. A 
further $19.4 million was awarded in December 1991 
for the AWACS radar system improvement programme. 
This phase will conclude with flight tests in 1992/93. A 
production decision is expected in late 1993. 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


AN/AWG-10 radar for the F-4 


In 1963 Westinghouse was awarded a US Navy con- 
tract for the AN/AWG-10 to provide fire-control for guns 
and Sparrow and Sidewinder air-to-air missiles on the 
McDonnell Douglas F-4 Phantom. The first radars were 
delivered in 1966 and became standard equipment. 
The AWG-10 was claimed to be the first interceptor 
radar to feature transistorised circuitry. 

During 1966 the US Navy announced a look-down 
requirement for its F-4s and the AWG-10 became the 
first multimode radar with pulse Doppler look-down ca- 
pabilities and a comprehensive built-in test system. 

During 1973 Westinghouse was contracted by the 
US Navy to improve the performance and reliability of 
the AN/AWG-10. The most significant change affecting 
reliability was the substitution of a solid-state transmit- 
ter using a klystron power amplifier. A digital computer 
was added for the more effective solution of launch 
equations, for example target manoeuvring information 
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The Westinghouse AN/AWG-10A installed in the McDonnell Douglas F-4 Phantom 


was included. A servoed optical sight display was also 
added and these modifications permitted the full range 
of air-to-ground ordnance to be exploited. 

Only three of the AWG-10’s 29 LRUs remained 
unmodified; there were six new LRUs and seven units 
of the AWG-10 system were deleted. 

The success of the AWG-10A computer led to its pro- 
curement by the US Air Force for the APQ-120 radar in 
the F-4E to provide computer-aided target acquisition. 
The German Air Force, in a programme known as 
Peace Rhine, also procured the computer to upgrade 
its F-4F Phantoms. 


Status 

The AWG-10 family has long been out of production, 
but is still in widespread service. In early 1984 the US 
Defense Department announced the possibility of flight 
demonstrating McDonnell Douglas F-4s with new 
engines and avionics suites, to create a new market for 
F-4s currently in the US inventory. A fundamental 
change in the avionics would be the replacement of the 
AN/AWG-10 with the Westinghouse AN/APG-66 used 
in the General Dynamics F-16 fighter. 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


ASSR-1000 surveillance radar 


sensor 

The ASSR-1000 is a radar sensor designed for the long- 
range detection of both air and maritime targets. It pro- 
vides detection over rough terrain and high sea states. 
It is lightweight and adaptable for installation on a var- 
iety of platforms, including the Sentinel 1000 and 1200 
airships. 

The ASSR-1000 utilises technology from the West- 
inghouse Low Altitude Surveillance System (LASS) 
(see next entry), with a solid-state transmitter, signal 
processor and post-processor. The lightweight radar 
has been carefully adapted for the airship airborne 
application and is planned to fly at altitudes up to 
10 000 ft, providing a line-of-sight of 120 nm (222 km). 
It is a L-band fully solid-state coherent pulse compres- 
sion system, featuring an ultra lightweight antenna, fully 
solid-state transmitter, frequency diversity and auto- 
matic target detection and tracking. It is capable of 
interfacing with operational displays, navigation equip- 
ment and data links. The ASSR-1000 includes an inte- 
grated AN/TPX-54 beacon interrogator. 

It has a low probability of false alarm with a high prob- 
ability of detection on small fluctuating targets, with a 
field proven 60 dB moving target improvement factor 
over terrain and sea conditions. The antenna is a circu- 
lar reflector, stabilised in both pitch and roll, with a wide- 
band feedhorn used for both the search and the 
beacon radars. The signal processor has special fea- 
tures that allow it to detect small targets in the sur- 
rounding environments. These features include full 
range | and Q processing, pulse compression, four 
pulse canceller with variable time periods between 
pulses, constant false alarm rate processing and dual 


The antenna for the Westinghouse ASSR-1000 surveillance radar is over 7 m wide and just under 4 m high 


frequency transmission selectable from 21 


frequencies. 


Specifications 

Dimensions: (antenna) 4572 mm diameter 
Weight: 850 kg nominal 

Power: 12 kW 

Frequency: 1215-1350 MHz 

Pulsewidth: pulse pairs of 48 and 51 Us separated by 
60 MHz 

PRF: 375 pps average 

Range: (instrumented) 160 nm 

(2 m? air target) 115 nm in clutter 

(4 m? marine target) out to horizon in Sea State 3 
Range resolution: 0.16 nm 

Azimuth coverage: 360° 

Azimuth accuracy: 0.25° 

Data refresh rate: 12s 

Reliability: >1500 h MTBF 


Status 
In development. 
production. 


Initial Components in low rate 


Contractor 
Westinghouse Electric Corporation Electronic Systems 
Group. 


Balloon-borne radar programmes 
Under contract to the US Defense Advanced Research 
Projects Agency (DARPA), Westinghouse has provided 
radars for use with advanced aerostat or balloon plat- 
forms. In the mid-1960s DARPA initiated an R & D pro- 
gramme to develop a stable balloon platform and to 
exploit the use of these platforms for sensor and com- 
munications applications. Early work was carried out 
using modified British barrage balloons and these were 
later superseded by purpose-designed aerostats of 
various sizes. Typical dimensions range between 8.5 
and 35 m in length, and 9 and 30 m in diameter. 

This family of tethered balloons is stated to be capa- 
ble of operations at altitudes of up to 10000 and 
15 000 ft. A powered tether system and low helium 
leakage allow the aerostat to operate at altitude for 
extended periods, providing greatly increased radar 
surveillance or communications coverage due to the 
increased line-of-sight ranges obtainable. Typical radar 
applications proposed include surveillance and AEW, 
location and tracking of targets, fire-control and weap- 
ons direction. Communications, EW and_ target 
location/designation by other means, for example elec- 
tro-optical sensors, are other possibilities. 

The radars employed at first were all of the non-co- 
herent variety but Westinghouse later received a con- 
tract from the US Air Force Rome Air Development 
Center to build a coherent system to detect airborne 
moving targets. 


Westinghouse is also developing a battle surveil- 
lance airship system for the US Navy. 

The following brief details refer to the Westinghouse 
balloon-borne radar projects which have been 
identified. 


Low Altitude Surveillance System 

The Low Altitude Surveillance System (LASS) is a static 
tethered balloon-borne enhanced AN/TPS-63 radar 
system which has been produced for the US Customs 
Service for anti-drug smuggling. 

The radar is a derivative of the Westinghouse AN/ 
TPS-63, which was originally designed for the US Mar- 
ine Corps and is now in the inventories of 10 nations 
around the world. As adapted for the aerostat, the radar 
has a 160 nm (256 km) range, a dual air/sea mode and 
a look-down capability that enables it to detect small air- 
craft and surface targets in the presence of ground and 
sea clutter. 

Demonstrating clutter rejection of more than 60 dB, 
the fully solid-state compressed pulse radar uses dual 
frequency coded waveforms and advanced target 
extraction and tracking to provide the highest prob- 
ability of detection and the lowest false alarm rate. 
LASS includes a fully integrated beacon interrogation 
subsystem complete with digital target extraction and 
defruiting. Automatic target tracking is provided for 
both primary and secondary radars. By combining a 
highly accurate gyrostabilised north reference system 
with ground-based beacon transponders the radar 
accurately determines target position, even for netted 
applications. 

The LASS radar includes a mapping feature which 
allows different filters to be used for detection in mari- 
time zones from those used over land. 

Modular hardware and software components, VLSI, 
functional redundancy and other modern design fea- 
tures combine to produce an easily maintained system 
with very high availability. The radar can perform at an 
acceptable level even if some components fail, allowing 
it to remain on-station and continue providing data to 
the user despite adverse conditions. BIT features allow 
for automatic performance monitoring during flight and 
assist in trouble-shooting when moored. 


Status 

The US Government has four LASS systems operating 
in the southwest and Bahamas. The US Customs Ser- 
vice will deploy four Enhanced LASS systems by mid to 
late 1993. 


Small Tethered Aerostat Relocatable System 

The Small Tethered Aerostat Relocatable System 
(STARS) is a tactical transportable system built by 
TCOM Corporation, a subsidiary of Westinghouse. Nor- 
mal use is for coastal surveillance and at 2500 ft altitude 
a small balloon-borne radar can detect a target with a 
radar cross-section of 100 m? at ranges of up to 60 nm 
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(110 km). TCOM has linked with Thomson-CSF to offer 
the RASIT battlefield surveillance radar for tactical use 
(see earlier entry under Thomson-CSF CNI Division). 


Small Aerostat Surveillance System 

The Small Aerostat Surveillance System (SASS) is a tac- 
tically deployable airborne surveillance system that 
integrates advanced aerostat, radar, communications 
direction finding, communications and computer tech- 
nology into a multi-sensor C*l system. The system uses 
a 32 m helium filled aerostat to carry a modified APG-66 
radar and communications direction finding equipment 
to 2500 ft to detect and track air, sea and land targets. 
At this altitude, SASS provides up to 15 000 square 
miles of coverage and is significantly less expensive to 
operate than conventional fixed or rotary-winged plat- 
forms. The unmanned aerostat is tethered to a trans- 
portable ground-based or ship-based mooring system 
and provides continuous coverage for up to 14 days 
without routine maintenance. Optical fibres in the aero- 
stat tether link the airborne equipment and surface ter- 
minals to provide a secure communications path free of 
electromagnetic interference. 


Status 
Three SASS have been deployed by Westinghouse un- 
der contract to the US Army for DoD drug interdiction 
efforts. 


Contractor 
Westinghouse Defense and Electronics Company. 


Modular aviation radars 

Westinghouse has added a new series of low-cost high 
performance modular aviation radars (MODAR) to its 
family of radars. The cornerstone of these solid-state 
pulse Doppler X-band radars is a core set of common 
electronic modules that provide basic radar functions, 
including windshear. System architecture has been 
configured to allow accommodat2tion of future 
advanced capabilities, including tailoring for cost ver- 
sus performance requirements as directed by the 
customer. 

First in production, the MR-4000 was selected by 
Lockheed as the new baseline radar for all future C-130 
aircraft. This low power colour radar offers five modes - 
high resolution ground mapping, weather/turbulence, 
predictive windshear, skin paint and beacon/IFF. It 
incorporates two-level maintenance, planned growth 
and a guaranteed 1000-hour MTBF. The MR-4000 tar- 
gets the military tanker/transport aircraft market for 
both new aircraft and retrofits. 

The MR-3000 is an advanced colour weather radar 
system with forward looking predictive windshear 
detection and avoidance. It is designed to ARINC 708 
characteristics for commercial air transport weather 
radar use. Engineering prototypes have been 
designed, manufactured and flight tested, and formal 
FAA certification willl be underway by mid-1993. Pro- 
duction capacity for the MR-3000 will exceed 50 sys- 
tems per month with a 12 month lead time. 

Under development is the MR-3500 which integrates 
the X-band radar functions with additional sensors such 
as passive or active MMW radar, FLIR, low light vision 
cameras or light detection and ranging sensors. The 
sensor Suite will be integrated and the imagery fused to 
provide enhanced vision systems for use by numerous 
customers in low visibility applications. 

The intent of the MR-2000 is to provide the MR-3000 
basic predictive windshear system capability for the 
business commuter aircraft. Capabilities will be tailored 
to market needs and could include enhanced vision 
approach, taxi aids and forward-looking ground 
proximity. 

The MR-5000 will eventually complete the MODAR 
family, providing a colour radar with windshear, navi- 
gation and fire-control capability. 


Specifications 

MR-2000 

Range: (weather) 250 nm (463 km) 
(avoidance) 550 nm (1018 km) 
(turbulence) >30 nm (55.5 km) 
Reliability: >5000 h MTBF 


MR-3000 

Range: (weather) 350 nm (648 km) 
(avoidance) 700 nm (1296 km) 
(turbulence) >50 nm (93 km) 
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MR-4000 Power supply: 115 V AC, 325-525 Hz,1950 W Contractor 
Volume: 0.033 m° Reliability: >600 h MTBF Westinghouse Electric Corporation Electronic Systems 
Weight: 63.5 kg Group. 
Power supply: 115 V AC, 325-525 HZ, 950 W Status 
Reliability: >1000 h MTBF The MR-3000 and MR-4000 are in production. The 
MR-2000 and MR-3500 are under development and will 
MR-5000 be in test in 1993. Requirements for the MR-5000 are 
Volume: 0.056 m° still being formulated. 


Weight: 68.4 kg 


Tk eae 


Light detection and ranging 


devices 
Optech Systems of Ontario, a research and develop- 
ment organisation, is developing a range of laser radars 
or Llght Detection And Ranging (LIDAR) devices for 
military use. 

The laser radar involves transmitting a pulsed laser 
beam across a strip of sea with the wavelength selected 
for minimum propagation losses in water. As the trans- 
mitted pulse strikes the surface there is a backscatter, 
and by comparing this with the subsequent backscatter 
signature, data on sub-surface targets can be acquired 
through analysis of the signature. 

In 1982 Optech produced an Nd:YAG operational 
scanning prototype, the Larsen 500 airborne scanning 
LIDAR bathymeter, for the Canadian Hydrographic Ser- 
vice. This was used to investigate a defence appli- 
cation, detecting potential targets including mines, 
torpedoes, submarine wakes, nets and fish shoals. 
Submarines were detected and located in coastal 
waters down to 100 ft (30 m) and submarine wakes at 
greater depths. 

Under a $6 million DARPA contract awarded in 
August 1987, Optech has developed, in association 
with Northrop Electronics Division’s Electronics 


Laser rangefinder 

Designed in the early 1980s, the pulsed laser range- 
finder is used by attack aircraft and helicopters and asa 
means of collision avoidance by civil aircraft. It has a 


Electro-optics 


CANADA 


Systems Group, a copper vapour laser version for mine 
detection. This laser has a 510.5 mm wavelength, a 
PRF of 10 kHz and transmits a pulse of 0.3-0.5 mwitha 
pulse length of 8 ns. The system, known as the Air- 
borne LAser Radar Mine Sensor (ALARMS), also fea- 
tures a Litton LTN-90 ring laser gyro strapdown inertial 
navigation system and Raydist-T navigation system 
sensor. This, the first stage of development, involved 
installation in a Sikorsky MH-53E Sea Dragon mine 
countermeasures helicopter. 

The pallet-mounted system, which weighs less than 
454 kg, can operate day or night with the aircraft flying 
at 55 kts at an altitude of 2000 ft. The beam covers a 
400 mstrip and is capable of detecting mines at depths 
of between 65 and 130 ft (20 and 40 m). The system 
can operate in continental shelf and open ocean 
waters. The company claims it can operate in tropical 
waters above and below the thermocline, in sub-trop- 
ical waters above the thermocline and in temperate 
sub-Arctic and Arctic waters. The wavelength of the sys- 
tem can be modified to overcome absorption prob- 
lems. In tropical and sub-tropical waters minimum 
absorption occurs in the 460-480nm_ wavelength 
range, while for other waters the transmission window 
widens into the 460-535 nm, or blue-green spectrum 
range. 


CHINA, PEOPLE’S REPUBLIC 


wavelength of 1.06 microns, a PRF of 10 Hz and a maxi- 
mum range of 5.3 nm (10 km) with an accuracy of bet- 
ter than 10 m. 
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Negotiations are now underway for Phase 2, a pre-full 
scale development of an engineering model which is 
likely to cost US$8 million. This is planned to feature an 
Excimer laser to probe deeper, a redesigned sensor 
head, an agile scanner and an intelligent console. The 
company hopes this will be followed by Phase 3, a 
US$20 million programme for a full military specifi- 
cation, with production beginning in 1993. Optech Sys- 
tems has already proposed to DARPA an ASW version 
which would be fitted into an SH-60. The company also 
believes the technology could be applied to underwater 
communications from aircraft or satellites. 


Status 

The US Army will use the Larsen 500 system for river 
survey work; a unit for use in a Bell 204 helicopter was 
delivered in the Autumn of 1989. The system has also 
been used in experimental ASW work for an unidenti- 
fied European country and an operational prototype is 
under development. Trials with the ALARMS Phase 1 
are being carried out at Panama and San Diego with the 
objective of developing algorithms to detect various 
types of mine. 


Contractor 
Optech Systems. 


Contractor 
China National Aero-Technology Import and Export. 


Type 771 low-light television 
system 


Developed originally for naval applications in conjunc- 
tion with director radar weapon control systems, the 
Jorgen Andersen Type 771 camera is a ruggedised 
low-light television sensor particularly suited to harsh 
operational environments. It operates over an ambient 
lighting range from sunlight to starlight at extremes of 
temperature and is well adapted to aircraft appli- 
cations. Possible applications include target identifi- 
cation, weapon aiming and use with other sensors such 
as laser rangefinders. Of primary importance to aero- 
space users is the Type 771’s reliability, which includes 
electronic circuit-protection measures. A mean time 
between failures of over 8000 hours is claimed for this 
system. 


Specifications 
Dimensions: 750 « 350 x 330 mm 


Status 
In production and service. 


Contractor 
Jgrgen Andersen Ingenieurfirma AS. 


DENMARK 


SIT/ISIT low-light level television 


system 

Jorgen Andersen’s SIT/ISIT system is essentially a 
manportable low-light level television system designed 
for use as an electronic newsgathering equipment by 
broadcasting organisations. It has, however, been 
applied to a number of airborne military, paramilitary 
and civil roles, particularly aboard helicopters. These 
include reconnaissance, fisheries patrol and inspec- 
tion, police night surveillance activities, mountain res- 
cue and night electronic newsgathering. In such 
applications, the camera may be shoulder-mounted for 
use from a helicopter cabin footstep or used with a Ron- 
ford 15S mounting head combined with a helicopter 
shock mount to counteract the effects of rotor-induced 
vibration. 

The system operates over a wide range of lighting 
conditions down to moonlight and starlight illumination 
levels. For helicopter work the system is supplied with a 
4.5 in (114 mm) viewfinder and a double pan bar for 
use with the 15S head. A full range of accessories is 
available and special equipment for outside broadcast 
applications includes a video transmitter/receiver oper- 
ating in the 2 GHz band, a real-time video image pro- 
cessing system and a manportable video tape 


recording unit. The company also supplies a range of 
motorised zoom lens assemblies which meet the spe- 
cial optical requirements of low-light television systems. 
With these lenses, says the manufacturer, low-light tele- 
vision systems can operate over a range of high or low 
ambient lighting conditions. 


Specifications 

Weight: variable, according to lens system fitted, but 
typically totalling approximately 12 kg including cam- 
era, lens system and Ni/Cd belt-mounted battery power 
supply. 


Status 
In production and service. 


Contractor 
Jorgen Andersen Ingenieurfirma AS. 


Airborne surveillance system 

The Terma surveillance system is designed for detec- 
tion of oil spills, identification and documentation of 
fishing violations, performance of search and rescue 
missions and ice-mapping by day and night and during 
periods of poor visibility. It integrates a wide variety of 
surveillance sensors, navigation equipment and video 
systems. 

The side-looking airborne radar (SLAR) has become 
the primary long-range sensor for oil pollution surveil- 
lance, typically covering a 20 nm (37 km) swath from 
preferred search altitudes. An oil slick is detected by 
variation in reflected radar signals between oil covered 


water and normal sea water. In applications like ice- 
mapping and ship surveillance the SLAR covers a 
40 nm (74 km) swath. 

The infra-red/ultraviolet (IR/UV) scanner is provided 
for close-range imagery and allows a rough area esti- 
mation to be made, as the aircraft passes overhead, of 
the oil slick detected by the SLAR. The IR system can 
be operated by both day and night. It provides infor- 
mation on the spreading oil and indicates the relative 
thickness within the oil slick. The ultraviolet sensor is 
only used during daylight. It maps the complete area 
covered with oil irrespective of thickness. 

A scanning radiometer system is provided for oil 


thickness measurements and quantification, enabling 
clean-up operations to attack the worst part of the spill 
first. The microwave radiometer (MWR) measures 
microwaves originating from the sea surface at X- and 
Ka-band wavelengths. 

Video cameras are used for securing evidence of oil 
pollution, fishery violation and other illegalities. Infor- 
mation can be recorded on videotape or stored as still 
photographs in the computer. Real-time navigation 
data is integrated into the picture. The video can be nor- 
mal colour, highly sensitive low-light-level TV or IR. A 
handheld camera, with a real-time data annotation ca- 
pability, can be integrated into the system. 
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Data downlink equipment is used for transmission of 
realtime or stored data to a ground- or ship-based 
station. 

Information from microwave and optical sensors can 
be recorded either on a standard VTR or on a high res- 
olution digital tape recorder. 

The 14 in Sensor Image Display (SID) provides the 
operator with sensor information. The SID presents the 
current sensor image whether it is the SLAR image, the 
IR/UV scanner image or the radiometer image that is 
selected. Real-time navigational data is integrated into 
the bottom of the SID format. Information on aircraft 
position, heading, speed and altitude, as well as date 
and time is presented to the operator. By means of the 
trackerball, the operator can move a cursor on the SID 
and the target position is then annotated with real time. 

The 10 in colour map display provides the operator 
with an outlined map of the area under surveillance. 
The map display is integrated with the video system. 
The operator can select map information, video infor- 
mation or both simultaneously. Map information is avail- 
able from customised map data. The map can be 
zoomed in close steps and the operator can insert sym- 
bols at any position. 

The 10 in control panel display facilitates the oper- 
ation of all surveillance sensors, backup stores and 
video systems. All possibilities in these systems are pre- 
arranged in the control panel display as logical menus, 
sectioned into two or three levels. Functions within the 
menu are accessed by use of a two-stroke keypress or 
the trackerball. 


Specifications 
Dimensions: (operator 
1400 mm 

(observer console) 1150 x 775 x 1190 mm 
Weight: (operator console) 145 kg 
(observer console) 150 kg 

Power supply: 28 V DC, 900 VA max 


console) 1150 x 575 xX 


Contractor 
Terma Elektronik AS. 


The consoles for the Terma surveillance system 


TCV 115 laser rangefinder 

The TCV 115 rangefinder is a low repetition rate short 
wavelength laser system, suitable for use in ground 
vehicles as well as helicopters, using an avalanche-pho- 
todiode detector unit. The airborne version is inte- 
grated with the gyrostabilised SFIM Industries APX 
M334-04 helicopter sight. In addition to the basic range- 
finder, the system also has an optical assembly which 
matches the rangefinder and sight, so ensuring that the 
cross-hairs are projected into the eyepiece of the sight. 
Operator eye protection is ensured by an optical filter 
that provides 70dB attenuation at the operating 
wavelength. 


Specifications 

Dimensions: 390 x 190 x 180 mm 
Weight: 8 kg with optical assembly 
Power supply: (rangefinder) 19-28 V DC 
(graticule projector) 115 V AC, 400 Hz 
Operating wavelength: 1.06 microns 
Measurement range: 450-19 900 m 
Accuracy: +10 m 

Pulse duration: 25 x 10 ns 

Energy: 100 mJ 

Peak power: 4 MW. 

Repetition rate: 1 measurement every 2s for 3 suc- 
cessive shots 

12 measurements/min 


OBSERVER CONSOLE 


FRANCE 


Status 
In production. 


Contractor 
Compagnie Industrielle des Lasers (CILAS). 


TMS303 laser rangefinder 


The TMS303 laser rangefinder is intended to be inte- 
grated into short- and medium-range weapon systems 
for range measurement of land and airborne targets, 
such as the SFIM Viviane sight for HOT missiles on the 
Gazelle helicopter. 

The sight consists of a 1.54 um transmitter integrat- 
ing a 1.06 um laser, a Raman conversion cell and a 
power supply; an interface/control/range processing 
card; a receiver, and a low voltage converter. 

To remain compatible with existing systems, the 
TMY303, a 1.06 Um version has been proposed; this 
could easily be upgraded to the 1.54 1m eye-safe 
configuration. 


Specifications 

Dimensions: 190 x 119 x 78.5 mm 
Weight: 2.2 kg 

Power supply: 28 V DC 


The CILAS TMS303 laser rangefinder 


Status 
TMS303 is in the final stage of development. TMY303 is 
in series production. 


Contractor 
Compagnie Industrielle des Lasers (CILAS). 


ATAL television surveillance 
system 

Sextant Avionique’s ATAL (Appareillage de Télévision 
sur Aéronef Léger) is a simplified airborne surveillance 
system designed for civil and paramilitary applications 
on all classes of light aircraft and helicopters. It is com- 


prised principally of commercially available compo- 
nents and subsystems contained in a pod which is 
mounted externally on the aircraft. The ATAL surveil- 
lance system covers four main fields of operation: gen- 
eral surveillance for the protection of borders; close 
surveillance of sensitive areas; assistance in disaster 
relief and environmental protection. 


The pod contains a television camera and an FM 
transmitter which relays imagery to a fixed or mobile 
ground station over visual ranges. An FM data link is 
used to transmit the operator's commentary to the 
ground station. The transmitter, which has a power out- 
put of 15 W, operates in the UHF band over the fre- 
quencies 1350 to 1540 MHz and 2000 to 2400 MHz. A 


monochrome television camera is standard but a col- 
our or low-light television system is an available option. 
Avideo monitor is installed in the aircraft; tilt, pan, Zoom 
and focus control are exercised through a unit strapped 
to the operator's leg. 

The ground station is equipped with a monitor for 
realtime operation, a video cassette recorder and a 
steerable antenna system for tracking the aircraft. 

The system has been in service on fixed- and rotary- 
wing aircraft operated mainly by French and foreign po- 
lice forces. It has also been fitted aboard the Airship 
Industries Skyship 500 during demonstrations. 


Specifications 

Dimensions: (pod) (length) 1120mm x (diameter) 
400mm 

Weight: 14 kg 


Status 
No longer in production. 


Contractor 
Sextant Avionique. 
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The Sextant Avionique ATAL system 


CL 289 infra-red linescan sensor 
The infra-red linescan sensor designed for installation 
in the CL 289 drone payload detects variations in the in- 
fra-red emissions from the terrain and forms a heat pic- 
ture of objects. 

The infra-red radiation collected by the scanning mir- 
ror rotating at constant speed is focused on two separ- 
ate multi-element CMT detectors whose outputs 
modulate two optical sources and two video channels 
in parallel. The resulting video signals and associated 
synchronisation pulses are transmitted in real-time by 
data link to a ground receiving station. The sensor has a 
transverse viewing angle of 120° and _ excellent 
resolution. 

The airborne computer provides the V/H information 
controlling the photographic film speed according to 
variations in altitude above ground and the On/Off com- 
mands for the film drive according to the stored flight 
program. The onboard film capacity is sufficient for 
large area ground coverage depending on the flight alti- 
tude. Exposure and automatic picture control is pro- 
vided to minimise density variations and optimise 
picture contrast. 

The infra-red detector cells are cooled with liquid air 
contained in a Dewar flask. The Dewar is refilled from 
an external supply before flight and gives an operating 
time of typically 60 minutes and not less than 30 
minutes in extreme environments. 


Specifications 
Dimensions: 356 x 232 x 350 mm 


The SAT CL 289 infra-red linescan sensor 


Weight: 12 kg 
Power supply: 28 V DC 


Contractor 
Société Anonyme de Télécommunications (SAT). 


Condor | thermal imager 
Condor | is a thermal imager with a 1.06 um carbon 
dioxide laser rangefinder. It is designed for firing sights 
and will be supplied in two versions for the Eurocopter 
Tiger helicopter and for missile-launching ground 
vehicles. 

The Condor | uses a new generation of infra-red CCD 
sensors, delivers 625-line CCIR standard pictures and 
offers sophisticated electronic processing features. 


Specifications 

Dimensions: (scanner) 470 x 400 x 300 mm 
(electronic unit) 9 MCU 

Weight: (scanner) about 35 kg 

(electronic unit) about 12 kg 

Power consumption: <28 V DC, 300 W 
Field-of-view: 30 x 40° up to <1° 
Bandwidth: 8-12 um 

Matrix: 228 x 4 elements 

Interface: RS422 


Contractor 
Société Anonyme de Télécommunications (SAT). 


Condor II thermal imager 

Condor Il is a thermal imager jointly developed by SAT 
and Eltro for the HAC/PAH-2 Eurocopter Tiger helicop- 
ter. Installed in the nose, the imager permits low altitude 
missions at night and in low visibility. 

The imager is mounted on a platform coupled with a 
helmet-mounted sight developed by DASA. It uses a 
large number of modules in common with Condor | (see 
previous item), especially those of the high perform- 
ance generation of infra-red CCD detectors. 


Specifications 

Weight: (sensor) about 19 kg 
(electronic unit) about 11 kg 

Power consumption: <28 V DC, 300 W 
Field-of-view: 30 x 40° 

Elevation: 45 to +20° 

Bandwidth: 8-12 um 


Matrix: 288 x 4 elements 
Interface: RS422 


Status 
In development for the Eurocopter HAC/PAH-2 Tiger 
helicopter. 


Contractor 
Société Anonyme de Télecommunications (SAT). 


Cyclope infra-red linescanner 
The Cyclope 2000 infra-red linescanner is designed for 
applications including reconnaissance on aircraft or 
drones, as a navigation aid, for monitoring and surveil- 
lance of sensitive areas or for forest fire detection. It 
provides day and night infra-red images of the 8-12 um 
spectral bandwidth to a thermal sensitivity of 0.1°C. 
The basic modular configuration can be adapted to 
various aircraft. Improved versions are offered with a 
different spectral bandwidth, multi-spectral detection 
or stereoscopy. 


Specifications 

Dimensions: 170 x 170 x 200 mm 

Weight: <6 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 70 W 
or 28 V DC, 70 W 


Contractor 
Société Anonyme de Télécommunications (SAT). 


Gyrostabilised platform 

SFIM has developed a multisensor gyrostabilised plat- 
form that stabilises the entire optronic assembly. The 
platform has a remote-control or servo mechanism 
allowing the selection of several sensor load combi- 
nations. There are two types of platform, with diameters 
of 400 mm and 600 mm, depending on the number of 
sensors. 

Various types of sensor such as FLIR with several 
fields-of-view, TV camera with several fields-of-view, 
laser rangefinder, laser illuminator or designator and in- 
fra-red localiser can be integrated to give diversified 
systems geared to the mission. The platform can also 
be servoed to an autotracker. 

On rotary-wing aircraft the platform may be installed 
in the chin, on a mast above the rotor or in a lateral pod. 
On fixed-wing aircraft the platform may be in the nose or 
in a lateral pod. Mast mounting on rotary-wing aircraft 
offers a distinct operational advantage as it allows cov- 
ert observation and increases the survivability of the 
helicopter. The chin or nose mounting has the advan- 


tage, on all carriers, of eliminating or minimising any 
masking inherent in the aircraft. 

The orientation of the platform in elevation and azi- 
muth is remotely controlled via a mini-stick. Sighting 
can be represented physically in the display unit by a 
reticle whose form can be varied according to the func- 
tions, or on an indicator controlled by the pilot. 

The gyrostabilised platform comprises the platform, 
power supply unit, electronics unit and platform control 
unit. 


Specifications 

Max weight: (600 mm platform) 100 kg 

(400 mm platform) 50 kg 

Max angular displacement: (elevation) +55° 
(azimuth) +180° (600 mm platform) 

+160° (400 mm platform) 


Contractor 
SFIM Industries. 


The SFIM gyrostabilised platform 
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CN2H night vision goggles 


The CN2H night vision goggles are part of a range of 
night vision systems produced by SOPELEM-SOFRE- 
TEC for military applications; the goggles are specifi- 
cally designed for use in helicopters and fixed-wing 
aircraft for night observation and instrument or map 
reading. They are fixed to the helmet, with a power pack 
on the back, and a specially designed support bracket 
enables them to be immediately discarded in an emerg- 
ency; focusing and positional adjustments are available 
to suit the wearer. The goggles are compatible with US 
and NATO helmets and they incorporate second- or 
third-generation light intensifiers according to 
requirements. 


Specifications 

Weight: 0.95 kg including battery pack 
Power supply: 28 V DC or 3.5 V PS 31 battery 
Battery life: 20 h 

Field-of-view: 40° 

Magnification: x1 


Status 
In production. Adopted by the French Army, Air Force 
and Navy, and exported. 


Contractor 
SOPELEM-SOFRETEC. 


SOPELEM-SOFRETEC CN2H night vision goggles 


AA3 38 100 reconnaissance 


camera 

The AAS 38 100 camera, with a very long focal length, is 
equipped with a high definition lens. It offers lateral 
oblique photography of the ground in daylight from an 
aircraft flying at high and medium altitudes. The camera 
is installed in a pod manufactured by Avions Marcel 
Dassault. Aiming of the camera and photography may 
be automatic for preplanned missions or manual for tar- 
gets of opportunity. The sight consists of a television 
camera, displayed to the pilot on a radar scope, and an 
inlay unit. 


Specifications 

Lens: 1700 mm autofocus 

Framing rate: 1 frame/0.6 s max 

Film: 126 mm (114 x 111 mm format) 
Weight: 350 kg 

Altitude: 13 000-49 000 ft 

Target range: 4.8 to 54 nm (9 to 100 km) 
Resolution: 1 yd at 54 nm (1 mat 100 km) 


Contractor 
Thomson-TRT Defense Optronics Division. 


Air reconnaissance system 

The air reconnaissance system provides photographic 
reconnaissance by day at low and medium altitudes for 
surveillance missions at sea through an assembly at the 
front or rear of the aircraft. The dropping of charges can 
also be photographed through the assembly at the rear 
of the aircraft. 

The system consists of an AA3-35-100 camera, BC3- 
135-2 camera, BF3-135-2 computer and P11-1 vacuum 
pump. Three lens cones are available: the E3-150, 
E3-75 and E3-300. 


Specifications 

Dimensions (with E3-150 lens cone): 300 x 240 x 
340 mm 

Weight: 16 kg 

Power supply: 200 V AC, 400 Hz, 3 phase 

Format: 114 x 114 mm 


FOV & SPECTRUM 
SELECTOR 


TURRET, BODY ELECTRONICS 


i MATCHING BOX 


TV 
VISOR CAMERA LUG LOCATION 


8 we 


The Thomson-TRT Defense AA3 38 100 reconnaissance camera 
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The Thomson-TRT Defense ATLIS pod 


Status 
In production since 1988 for the French Navy Atlan- 


tique ATL2. 


The air reconnaissance photographic system for surveillance missions at sea showing (left to right) the 
three lenses, control unit and computer 


Contractor 
Thomson-TRT Defense Optronics Division. 


ATLIS laser designator/ranger 
pod 


The Automatic Tracking Laser Illumination System 
(ATLIS) is a high precision air-to-ground designation 
system which comprises television and laser sensors 
mounted ina single pod. It is suitable for single-seat air- 
craft and has been demonstrated on the Sepecat Jag- 
uar, Dassault Mirage 2000 and General Dynamics F-16. 
Development of the system was undertaken jointly by 
Thomson-TRT, which developed the monitoring/con- 
trol system and displays, and Martin Marietta Orlando 
Aerospace, which developed the sensor pod, using a 
laser illuminator from the French company CILAS. It is 
designed for low level, high-speed attack by single-seat 
aircraft operating without guidance or control from 
ground stations or other aircraft. 

Initial flight tests took place in France during late 
1976 and early 1977, the equipment being installed ina 
single-seat Jaguar. These tests assessed the pod’s abil- 
ity to mark targets for laser-guided missile attack at 
stand-off ranges. The Mk 1 ATLIS pod used in these 


trials has been superseded by the shorter and lighter 
ATLIS 2 pod. This is more suitable for use on Jaguar 
and F-16 fighters and flight testing was successfully 
completed in late 1980, using laser-guided bombs and 
AS.30 laser missiles. 

The television sensor provides a X20 magnified pic- 
ture to the pilot and tracks targets using area-corre- 
lation or contrast techniques, performed at long ranges 
and aided slightly, as a high contrast scene is produced 
by the particular electro-optic spectrum used. The laser 
shares acommon optical port with the television sensor 
and can be directed either for designation or range 
information. Sightline prediction capability built into the 
system allows dead-reckoning tracking of targets 
obscured temporarily by high ground or patches of 
cloud. 

The most common application of the system is as a 
designator for autonomous operation by a single-seat 
aircraft using laser-guided bombs such as the Texas 
Instruments Paveway, the Matra Arcole or the Aero- 
spatiale AS.30L missile. 


Specifications 

ATLIS 2 

Dimensions: (length) 2520 mm x (diameter) 305 mm 
Weight: 170 kg 

Power supply: 115 V AC, 400 Hz, 2.3 kW 

Operating wavelength: 1.06 microns 

Max operating range: dependent on the weapon 
selected 

Attachments: standard 760 mm NATO bomb rack 
Angle of regard: (roll) unlimited 

(pitch) -160 to +15° 


Status 

In production. The ATLIS 2 pod equips French Air 
Force Jaguars and has been ordered for export to 
equip Mirage 2000 and F-16 aircraft. Qualification for 
use on the F-16 was achieved late in 1985 following a 
six month flight trials programme in the USA. The quali- 
fication was in relation to the order for F-16s placed by 
Pakistan. 


Contractor 
Thomson-TRT Defense Optronics Division. 


Chlio thermal imager 

The high performance Chlio thermal imager, mounted 
on helicopters and light aircraft, has been designed for 
observation, surveillance, search and rescue oper- 
ations and as a piloting aid. It benefits from the develop- 
ment of the Tango FLIR camera fitted on the Atlantique 
2 sea surveillance aircraft. With its zoom lens Chlio can 
perform long-range detection of targets and provide a 
piloting aid during day and night as well as in bad 
weather or poor visibility. 


Specifications 

Dimensions: (turret) 422 x 405 x 562 mm 
(platform electronic unit) 215 x 290 x 230 mm 
(platform control box) 83 x 83 x 145 mm 
(IR electronic unit) 350 x 181 x 155 mm 
(IR control box) 120 x 156 x 136 mm 
Weight: (turret) 39 kg 

(platform electronic unit) 10 kg 

(platform control box) 1.5 kg 

(IR electronic unit) 9 kg 

(IR control box) 2 kg 

Field-of-view: 24° x 16° to 10° x 6.7° 
Wavelength: 8-13 um 


Status 
Ordered by the French Air Force. 


Contractor 
Thomson-TRT Defense Optronics Division. 


Convertible laser designator pod 

Thomson-TRT Defense has developed a day/night des- 
ignation system associated with a laser designator, 
which uses a thermal imager for night missions and a 
dual waveband TV for daytime sorties. The Convertible 
Laser Designator Pod (CLDP) includes a common sec- 
tion fitted with laser illuminator, computer and tempera- 
ture controller and an interchangeable front section 
which houses a TV or FLIR camera made by TRT. The 
change between TV and FLIR cameras can be made on 
the line. The quick-interchangeable front section pro- 
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The Mirage 2000 with the Thomson-TRT Defense ATLIS laser designator pod 


The Chlio thermal imager installed on a French Army Puma helicopter 


vides the capability to optimise day or night perform- 
ance for delivering laser guided weapons at maximum 
range. 


Status 
In production. The CLDP has been ordered for the Mir- 
age 2000 and Tornado aircraft for export customers. 


Contractor 
Thomson-TRT Defense Optronics Division. 


DAL laser warning receiver 
In addition to detection, the DAL laser warning receiver 
also provides localisation and identification of laser 
threats. It has a multi-threat capability and all types of 
threats are handled, in the 0.6 to 11 Um waveband, 
including monopulse and multipulse rangefinders and 
lasers for beamriding missiles. 

The system consists of line-replaceable sensors 
associated with a central processor. No harmonisation 
on the carrier is needed. 
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The Thomson-TRT Defense convertible laser 


designator pod 


Specifications 
Power consumption: 30-60 W 
Coverage: 120° x 90° 


Status 
Currently under development as the laser warning 
receiver for Rafale. 


Contractor 
Thomson-TRT Defense Optronics Division. 


The DAL 


laser warning 
development for Rafale 


receiver is under 


Forward-looking optronic system 
for the Rafale 


Thomson-TRT has co-operated with SAT on a six-year 
pre-development phase for an optronic infra-red search 
and tracking system for the Dassault Aviation Rafale 
ACT and ACM. 

The system is designed to provide covert missions, 
firing under jamming, visual identification, damage 
assessment in air-to-air, air-to-ground and _ air-to-sea 
operations and navigation/piloting assistance. Key fea- 
tures include infra-red passive detection, very low false 
alarm rates, high definition CCD imagery, an eye-safe 
laser rangefinder, very large field of regard and two 
optical heads. 


Status 
In development. 


Contractors 
Thomson-TRT Defense Optronics Division. 
SAT. 


lrold reconnaissance camera 

lrold is a long-range reconnaissance camera system 
carried in a pod under the fuselage. A video unit relays 
the camera picture to the pilot’s radar screen and a 
symbology generator superimposes some flight data 
on the picture. The photograph can be taken with either 
left or right slant, there being a 90° mirror within the 
optical train. The slant angle can be varied between 65° 
and 86° from the vertical, giving a resolution of better 
than 0.3 m at 65° down to 1.5 m at 86° when the aircraft 
is at 40 000 ft altitude. 


Specifications 

Dimensions: (length) 0.3 m x (diameter) 0.53 m 
Weight: 340 kg 

Power supply: 115 V AC, 400 Hz, single phase, 90 W 
28 V DC, 417 W 

Image format: 114 mm x 111 mm 

Film capacity: up to 1200 frames (according to film 
type) 

Filming rate: up to 0.6 s/frame 

Lens focal length: 1700 mm 

Field-of-view: 3.84° longitudinal x 3.74° lateral 
Resolution: 1 m at 100 km 


Status 
In production and service. 


Contractor 
Thomson-TRT Defense Optronics Division. 


The Thomson-TRT Defense MDS 610 medium 
distance sensor 


MDS 610 tactical stand-off air 


reconnaissance system 
The MDS 610 tactical stand-off air reconnaissance sys- 
tem is designed for low, medium and high level oblique 
and vertical tactical reconnaissance and for localisation 
and identification of mobile and fixed targets. It is 
designed on a modular basis and has a CCD sensor. 
The video mode provides real-time reconnaissance, 
total mission recording, in-flight recording and replay 
and bad weather detection. The film mode provides 
accurate identification and localisation and a stereo 
sight for a limited area. 


Status 

In development for aircraft such as the Mirage F1CR, 
Super Etendard, Rafale, Eurofighter 2000, F-16, F/A-18 
and JAS 39. 


Contractor 
Thomson-TRT Defense Optronics Division. 


Rubis navigation and attack pod 
The Rubis navigation and attack pod is used as a flying 
aid, for navigation and for air-to ground and air-to-sur- 
face attack by day or night fighters. It is a multifunction 
pod with two fields of view. The wide field-of-view pro- 
vides background overlay imagery in the pilot’s HUD 
and mission specific symbology. It is used as a flying 
aid for navigation and target detection. The narrow 
field-of-view provides gyrostabilised lock for target 
identification. 

The system consists of an infra-red sensor operating 
in the 8-12 um band, associated electronics and a pro- 
cessor. It has a line generation function, steerable line- 
of-sight, line-of-sight slaving, detection of hot-spots and 
automatic target tracking. 


Specifications 

Dimensions: 2650 x 280 mm diameter 

Weight: 110 kg 

Field-of-view: (wide) 24° x 16°, 12° x 8° with zoom 
(narrow) 6° x 4°, 3° x 2° with zoom 


Status 
In production for the French Air Force. 


Contractor 
Thomson-TRT Defense Optronics Division. 


Tactical electro-optical 


reconnaissance system 
The Thomson-TRT Tactical Electro-Optical Reconnais- 
sance System (TEORS) provides a high degree of 


The Rubis navigation and attack pod mounted on the centreline of an F-16 


mission flexibility for low level high-speed tactical aerial 
and maritime reconnaissance in stand-off conditions, 
medium and high level vertical and oblique coverage 
surveillance missions, pre-strike identification and post- 
strike reports and real-time or NRT data transmission. 

TEORS features dual mode operation in either film or 
electro-optic sensor and push-button, panoramic and 
zone tracking modes. It can be integrated in pods with 
other sensors for day and night missions to ensure 
compatibility with NATO operating systems. 

The 24 in f4 focal length lens has a gyrostabilised 
pointing mirror. The CCD sensor is a linear hybrid CCD 
array covering the 0.4 to 11 um spectral bandwidth. 


Specifications 

Dimensions: (length) 1400 mm x (diameter) 300 mm 
Weight: 90 kg 

Spectral bandwidth: 0.4-11 um 

Field-of-view: 11° 


Contractor 
Thomson-TRT Defense Optronics Division. 


Tango thermal imager 

The Tango system was developed for the Dassault Avi- 
ation Atlantique 2 sea surveillance aircraft. It permits 
passive detection of ships and snorkels. It can be used 
for ship reconnaissance by external designation at dis- 
tances greater than the range of conventional weap- 
ons. It also allows the firing of air-to-surface missiles. 


Specifications 

Turret diameter: 600 mm 
Weight: 85 kg 

Field-of-view: (azimuth) +110° 
(elevation) +15 to -60° 

Rate of rotation: up to 60°/s 


Status 

Tango, presently being mass produced, is incorpor- 
ated in a Sere-Bezu gyrostabilised platform fixed at the 
fore part of the Dassault Aviation Atlantique 2. 


Contractor 
Thomson-TRT Defense Optronics Division. 


TAV 38 laser rangefinder 

The TAV 38 system comprises two units: the power 
supply and the laser head. The former consists largely 
of a power supply transformer and distribution centre, 
providing auxiliary supplies and a high energy direct 
current voltage output for the flash exciter. The laser 
head, developed by CILAS, houses the laser cavity 
which comprises a neodymium rod, flash exciter and 
triggering device, plus receiver elements such as the 
avalanche photodiode, digital range counter and 
optics. The range counter uses a clock frequency of 
29.98 MHz, corresponding to distance increments of 
5m. The optics steer the laser beam using a beam- 
deflection system developed by Marcoussis Laborato- 
ries’ CGE research centre. 
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The Thomson-TRT TMV 630 laser ranger pod 


The Thomson-TRT Defense Victor thermal camera shown above the cabin of a French Army 
Gazelle helicopter 


Specifications 

Dimensions: (laser head) 415 x 120-150 mm diameter 
(power supply) % ATR short 

Weight: (laser head) 7.5 kg 

(power supply) 13 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 200 VA 
28VDC,1A 

Operating wavelength: 1.06 microns 

Max range: 5.4 nm (10 km) in clear air 

Accuracy: +27 m (fixed error £22 m) 


The Thomson-TRT Defense Tango thermal imager mounted on the nose of the Dassault Aviation Atlan- 
tique 2 aircraft 


Angular resolution: better than 1 milliradian 
Angular movement: +10° in elevation and azimuth 
Pulse rate: 12 shots/min; 1 s between shots 
Operating temperature: —30 to +70°C 


Status 

In production. The TAV 38 system has been installed in 
the French export versions of the Sepecat Jaguar and 
Dassault Mirage F1 aircraft. 


Contractor 
Thomson-TRT Defense Optronics Division. 


The Thomson-TRT Defense TAV 38 laser ranger 


TMV 630 airborne rangefinder 

The TMV 630 airborne rangefinder equipment has 
been designed to meet single unit, small installation 
requirements and can be easily fitted to a wide range of 
aircraft. It provides high precision aircraft-to-target 
range measurement and is claimed to considerably 
increase the performance of conventional weapon- 
aiming systems. The large field-of-view provided is 
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compatible with all head-up displays and the electrical 
interfaces are compatible with almost all aircraft types. 
The high-speed and accurate laser beam steering is 
specifically adapted for continuously computed impact 
point attacks irrespective of terrain or the nature of the 
weapons or aircraft altitude. 


Specifications 

Dimensions: 190 x 190 x 520 mm 
Weight: 15 kg 

Power supply: 28 V DC, 12A 
Operating wavelength: 1.06 microns 
Max range: 10 nm (19 km) 
Accuracy: better than 1 milliradian 


Status 
In production as part of nav/attack system on Dassault 
Mirage and Dassault Aviation/Dornier Alpha Jet 
aircraft. 


Contractor 
Thomson-TRT Defense Optronics Division. 


Victor thermal camera 

The Victor thermal camera is designed to be connected 
to Viviane and Strix gyrostabilised sights, for SA 342 
Gazelle HOT and HAP Gerfaut helicopters. It can also 
be fitted on AS 365M Panther, BO 105 or other types of 
helicopters. 

Victor converts the thermal radiation of landscape 
and’ objects into a visible image at TV standard, and is 
suitable for air-to-ground and air-to-air gun or missile fir- 
ing, rocket firing and as a flying aid by day and night and 
under adverse weather conditions. 

The system displays symbols in the eyepiece of the 
sight or on a TV monitor and has a magnifying function 
of x2 to enlarge the image. There is a processing board 


option for improved performance. Initial sight stabilis- 
ation is by the platform and electronic fine stabilisation 
is by the imager. There is a specific video output for 
tracking. 


Specifications 

Weight: (total) 25 kg (on roof) 17 kg 

Power supply: 20 to 32 V DC, 140 W 
Wavelength: 8 to 13 um 

Tri-focal lens: 30° x 20°, 6° x 4°, 2.4° « 1.6° 
Range: up to 4300 yds (4000 m) 


Status 
Victor entered service in 1988. 


Contractor 
Thomson-TRT Defense Optronics Division. 


Night vision systems for 


helicopters 

Ophelia is a mast-mounted sight designed for helicop- 
ter observation in search and rescue, surveillance (for 
example police missions, border patrol) and military re- 
connaissance/combat. The system provides an 
unobstructed 360° view without extensive structural 
modifications to the fuselage (minimal modifications 
are required to the BO 105 rotor head) and creates no 
centre of gravity problems. Installation of a sensor 
package with a line-of-sight approximately 110:cm 
above the rotor plane allows the helicopter to maintain 
observation while under maximum cover; a valuable 
advantage in anti-terrorist or military engagements. 
Inclusion of a thermal imager in the payload ensures 
extended operations at night and during inclement 
weather conditions. TV and infra-red images are dis- 
played on either a head-up or head-down display 
installed in the cockpit. Images are superimposed with 
symbology created by a computer symbol generator. 
The sensor platform, Ophelia, is produced by the 
French company SFIM. 

Trials with nose-mounted sensor systems have also 
been carried out, including the Pilot’s Vision System 
(PVS), a dual-sensor, visually coupled system where the 
sensor line-of-sight follows exactly the pilot’s head 
movements. Images of the outside world are relayed to 
the pilot from electro-optical sensors mounted on a 
platform installed in the nose of the BO 105. These are 
displayed on a miniature CRT fitted to the pilot’s hel- 
met. The sensor images are superimposed with com- 
puter-generated symbology allowing the pilot to fly the 
aircraft without recourse to normal flight instrumen- 
tation. The system comprises a stabilised platform (by 
SFIM) and two electro-optical sensors: a FLIR and a 
low-light TV camera. The pilot is free to choose images 
from either sensor, depending on the flying conditions. 

Another nose-mounted system flight tested on the 
BO 105 is the Pilot’s Infra-red Sighting Ability (PISA) 
system developed by Deutsche Aerospace. PISA is a 
wide-angle sensor providing night-vision capability for 
orientation and observation purposes. The system con- 
sists of an infra-red thermal imager with Sprite detec- 
tors and a single-axis steering mechanism for control in 
azimuth. Control in elevation is integrated in the thermal 
imager. It provides an extremely large 30° elevation x 
60° azimuth field-of-view, with direct CCIR-TV output of 
a high-image resolution picture which is homogeneous 
over the total field-of-view. The system has a low infra- 
red signature on account of specially integrated cool- 
ing and can be operated either fully autonomously or 
integrated in a gunner’s sighting system. 


Status 
Under development. 


Contractor 
Deutsche Aerospace AG Military Aircraft Division. 


Reconnaissance pod 

In late Summer 1985 General Dynamics and Deutsche 
Aerospace conducted a joint flight test evaluation of the 
MBB-developed Tornado reconnaissance pod on a 
General Dynamics F-16. The programme consisted of 


GERMANY 


The BO 105 helicopter with PISA system 


three complete missions which were said to be a 
SUCCESS. 

Primarily designed and produced for the Tornado air- 
craft of the German Navy and the Italian Air Force, the 
reconnaissance pod has a mission effective sensor 
package, integral structure, good maintainability 
through modular design and a high growth potential. 
The sensors, housed in the pod’s centre module, are 
two Zeiss camera systems (LHOV and LLDC) and a 
Texas Instruments Infra-Red LineScanner (IRLS). The 
LHOV camera can be either focused from 300 m to 
infinity or operated with fixed focus with the different 
horizontal, oblique or vertical modes relative to the 


direction of flight. In addition, the camera also supplies 
stereoscopic pictures for direct interpretation. 

The LLDC system produces distortion-free imagery 
of the terrain from horizon to horizon at low level during 
day/night missions. The Texas Instruments IRLS 
(RS-710) scans thermal sources under all light con- 
ditions and records them on film material. This sensor 
has a terrain coverage very similar to that of the optical 
LLDC system, which makes intelligence interpretation 
of targets easier by combining the imageries of the two 
sensors. 

Apart from the image generating sensors, the rear 
module of the reconnaissance pod is equipped with 


The General Dynamics F-16 equipped with the Deutsche Aerospace reconnaissance pod takes off fora 
night sortie 


LITEF’s Reconnaissance Interface System (RIS) which 
automatically controls the overall system and co-ordi- 
nates the sensor and aircraft data. Geographical lati- 
tude and longitude of targets overflown, altitude, 
velocity, heading, time and so on, are recorded by RIS 
as digital information on the film’s data block. The 
hybrid electronic package with an integrated micropro- 
cessor has Built-In Test Equipment (BITE). The Environ- 
mental Control Unit (ECU) is installed in the pod’s 
format module; this stabilises the sensors to an oper- 
ating temperature of 35°C. In the Tornado, the ECU 
runs with bleed air; in the case of the F-16 demon- 
strations this was not practicable. Other equipment in 
the Tornado reconnaissance pod system includes an 
operator’s console in the rear cockpit and two camera 
visors for the crew. 

The reconnaissance pod was tested on an F-16B, af- 
ter General Dynamics had modified the wiring and pre- 
pared the aircraft for the two day and one night planned 
reconnaissance missions. The main objective of the 
joint flight demonstration was to prove the compatibility 
of the F-16 with the pod, especially under the oper- 
ationally important low level high-speed conditions of 
approximately 200 ft AGL and 600 kts IAS. The F-16 
flew the missions with a typical stores configuration 
consisting of the pod on the centreline station, two 
Sidewinder AIM-9P missiles on the wingtip stations and 
two 370 gallon fuel tanks on the inboard wing stations 
during the second and third flights. 


LENGTH 4100 mm 
DIAMETER 580 mm 
WE TGHT : ~ 380 kg 


LHOV : 
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ZEISS TRb 60/24 


The Deutsche Aerospace reconnaissance pod 


Deutsche Aerospace claims that the camera systems 
and the IRLS worked extremely well and the imagery 
proved to be of excellent quality. The two day missions 
focused primarily on military targets such as built-up ar- 
eas, bridges, crossroads, oil tanks and dams, which 
were recorded with all three imaging sensors. During 
the night flight, at between 500 and 1000 ft AGL and 


350 kts IAS, the cameras were used in addition to the 
IRLS which had priority for naval targets in the Gulf of 
Mexico area. 


Contractor 
Deutsche Aerospace AG Military Aircraft Division. 


KRb 8/24 F reconnaissance 


camera 

The KRb 8/24 F camera achieves wide-angle panor- 
amic coverage with undistorted framing camera 
geometry on a single 9.5 in (240 mm) wide film. The 
camera performs at highly survivable parameters for 
low to medium altitude reconnaissance missions. Each 
exposure covers 143° across track, with true angle for- 
ward motion compensation across the entire format. 
This format affords sequential along track stereoscopic 
coverage. Images are without the cylindrical distortion 
inherent in panoramic cameras. Special Zeiss optics 
provide performance into the near infra-red, allowing 
the use of all aerial film types, including colour and cam- 
ouflage detection, without refocusing. Small size and 
low weight permit easy installation in RPVs, pods and 
aircraft. 


Specifications 

Dimensions: 356 x 374 x 311 mm 
Weight: 22 kg 

Power supply: 28 V DC, 250 VA 
Focal length: 80 mm 

Aperture range: f/2.56-f/16 


Contractor 
Carl Zeiss. 


KS-153 reconnaissance camera 
The KS-153 modular camera system includes the Pen- 
talens 57, Trilens 80 and Telelens 610. The Pentalens 
57 and Trilens 80 are high cycle rate pulse-operated 
sequential frame cameras designed for low to medium 
altitude wide-angle photography from high perform- 
ance reconnaissance aircraft. The cameras combine 
wide-angle panoramic camera coverage with framing 
camera geometry on a single 9.5 in (240 mm) wide film. 

In the Pentalens 57 the 182.7° lateral coverage is dis- 
played by five across-track images per frame. each 
frame covers an angular field-of-view of 182.7° across 
track by 47.4° along track. The wide-angle lateral cover- 
age is provided by an optical assembly of five lenses 
having an effective maximum aperture of f/2.7 and the 
field view of the side lenses deflected by front-mounted 
prisms. 

In the Trilens 80 the 143.5° lateral coverage is dis- 
played by three across track images per frame. Each 
frame covers an angular field-of-view of 143.5° across 
track by 48.5° along track. The wide-angle lateral cover- 
age is provided by an optical assembly of three lenses 
having an effective maximum aperture of f/2.56 and the 
field view of the side lenses deflected by front-mounted 
prisms. 

Major camera features of the Pentalens 57 and Tri- 
lens 80 are true angle corrected forward motion com- 
pensation, constant velocity focal plane shutter, 


Sensors for the PAMIR FLIR system 


internal intervalometer, automatic exposure control, 
easily interchangeable interface card and continuously 
monitored BITE. 

The Telelens 610 configuration is specially designed 
for oblique reconnaissance photography from high- 
speed aircraft at low altitudes and is equally suitable for 
medium to high altitude vertical or oblique photogra- 
phy. The camera is mounted in an integral ring bearing 
which allows in-flight rotation. 

Angular position is coupled with the forward motion 
compensation control to provide true angle corrected 
forward motion compensation across the entire format 
at the selected oblique angle. The format affords 
sequential frame 10.7° along track by 21.4° coverage 
on 9.5 in (240 mm) film. 

A folding prism between the lens elements permits 
an extremely compact long focal length camera with 
range focus from 300 m to infinity and self-contained 
automatic temperature/pressure focus compensation. 
The large aperture f/4 lens enables shorter exposure 
time with normal lighting and enhances performance 
under marginal lighting conditions. 


Specifications 

Dimensions: (Pentalens 57) 439 x 467 x 502 mm 
(Trilens 80) 439 x 467 x 506 mm 

(Telelens 610) 423 x 809 x 470 mm 

Weight: (Pentalens 57) 59 kg 

(Trilens 80) 57 kg 

(Telelens 610) 110 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 430 VA 


Contractor 
Carl Zeiss. 


Passive Airborne Modular Infra- 


Red system 

Utilising the IR portion of the spectrum, the Passive Air- 
borne Modular Infra-Red (PAMIR) system allows recon- 
naissance and navigation during night and day as well 
as under bad weather conditions. The thermal images 
of the PAMIR FLIR system are displayed on the HUD 
and/or HDD. Images can also be recorded on a VCR or 
data linked to ground stations. The system consists of 
the sensor, power supply and cockpit contro! panel. 

The modular design of PAMIR easily adapts to a var- 
iety of platforms such as fixed-wing aircraft or helicop- 
ters. It can be used for reconnaissance and 
surveillance, disarmament verification, law enforce- 
ment, search and rescue, environmental monitoring, 
navigation, border checks, drug enforcement, fishery 
monitoring or traffic control. 

The modular design facilitates upgrading the navi- 
gation PAMIR-N to a navigation/surveilllance PAMIR-S 
system by simply replacing the fixed turret module with 
a stabilised rotatable turret on the sensor unit. 


116 ELECTRO-OPTICS / Germany—lsrael 


Specifications 

Dimensions: (sensor) 471 x 210 xX 268 mm 

(power supply) 462 x 210 x 245 mm 

(cockpit control panel) 146 x 67 X 135 mm 

Weight: (sensor) (PAMIR-N) 26 kg, (PAMIR-S) 52 kg 
(power supply) 20 kg 

(cockpit control panel) 0.8 kg 

Power supply: 115/200 V AC, 400 Hz, 3 phase, 350 W 
(PAMIR-N). 500 W (PAMIR-S) 

Spectral band: 8-12 um 

Field-of-view: (PAMIR-N) 17° x 22.5° 

(PAMIR-S) 17° X 22.5°, 5.7° x 4.2° 


Contractor 
Carl Zeiss. 


RMK TOP aerial survey camera 

The RMK TOP is an aerial survey camera featuring 
advanced technology. In line with its modular design, 
the individual components have been integrated into a 
computer-supported control system. 

The RMK TOP ensures compensation for image 
motion by forward motion compensation and a gyrosta- 
bilised suspension mount, and permits the digital and 
photographic recording of mission, navigation and 
GPS data. It is compatible with previous RMK A 
components. 


Specifications 
Weight: (total) 145-165 kg 


Contractor 
Carl Zeiss. 


The Zeiss RMK TOP aerial survey camera (top 
right) with control unit (top left), GPS interface 
(bottom left) and terminal (bottom right) 


PIRATE infra-red search and track 


system 

THORN EMI (UK) has teamed with FIAR (Italy) and Eu- 
rotronica (Spain) to develop the Passive Infra-Red Air- 
borne Track Equipment (PIRATE) as the proposed 
Eurofighter 2000 InfraRed Search and Track (IRST) 
system. 

As well as passively detecting and tracking multiple 
targets at long range over a wide field-of-regard, 
PIRATE will act as a wide-angle thermal imager with a 
cueing system for air-to-air and air-to-ground targets. It 
will provide a high resolution image for target identifi- 
cation and, in other modes, will act as a conventional 
forward-looking infra-red system. Probably the most 
significant technology for PIRATE is in the signal pro- 


All light levels TV 
The All Light Levels TV (ALLTV) is based on an 
advanced high resolution gated ICCD sensor with laser 
illumination for day and night surveillance. It is suitable 
for airborne, shipborne or land-based applications. 
ALLTV comprises three subsystems: an electro- 
optical head, motorised pan and tilt mounted on the 
platform and a portable control unit that includes joy- 
stick, operating panel and high resolution display. Its 
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cessing, derived from the ground-based air defence 
alerting device in production for the British Army, which 
reduces the false alarm rate to an operationally accept- 
able level. 


Status 

Under development. A five-year development contract 
for equipment for the Eurofighter 2000 was awarded in 
August 1992. 


Contractors 

THORN EMI Electronics. 
FIAR. 

Eurotronica. 


ISRAEL 


features include a dynamic range of 10, very high sensi- 
tivity to allow usable pictures to be obtained at any light 
level, even during the darkest nights, and two simul- 
taneous electro-optical channels: wide field-of-view for 
orientation and narrow field-of-view for long-range 
observation and identification. 

ALLTV creates and transmits real-time TV pictures 
simultaneously to multiple users via wire or radio. The 
system’s fast real-time image processor is designed for 


A model of the PIRATE infra-red search and 
track system 


picture enhancement and reduction of quantum noise 
in night-time imagery. ALLTV also allows for recording 
of real-time TV pictures for analysis and debriefing 
purposes. 


| 
| 
| 
| 


Contractor 
Elbit Ltd. 


Airborne laser rangefinder and 


designator 

The Airborne Laser Rangefinder And Designator 
(ALRAD) was developed to serve as the major compo- 
nent for a variety of airborne designation systems. The 
stringent requirements resulted in a compact, light- 
weight and easily maintainable and adaptable 
designator. 

The airborne designation system increases the 
pilot’s bombing effectiveness by marking the target 
with a laser beam and directing a laser-guided bomb on 
to the target. The system can be integrated into fighter 
aircraft as well as general utility aircraft. For this appli- 


cation it may be installed externally on any suitable air- 
craft station. System configuration is available in two 
basic options: either as a rangefinder, with a steering 
mirror for high repetition precise ranging within a cone 
of 20 to 30° and slaved to the pipper like a radar ranger; 
or as a designator/ranger with steering mirrors for 
hemispherical coverage and slaved to the mission com- 
puter as well as to a manual control. 

The ALRAD is comprised of the laser transceiver, a 
cooling unit, electronic unit and beamsteering unit. 
These units can be combined modularly in accordance 
with system requirements. The laser transceiver and 
cooling unit are common to all systems while minor 
modifications to the electronic unit provide the flexi- 


bility to engineer the system adaptively for different 
requirements. Consequently, the system is well suited 
for upgrades, with rapid low-cost designs for the cus- 
tomer’s applications. 


Specifications 

Weight: less than 7.5 kg 

Energy: 80 mJ 

Pulse rate: up to 20 pps, codable 

Beam divergence: 0.4 mrad 

Interfaces: EIA-RS-429 or MIL-STD-1553B 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Multisensor stabilised integrated 


system 
The Multisensor Stabilised Integrated System (MSIS) is 
a lightweight fully stabilised electro-optical system, for 
day and night passive surveillance and tracking of sur- 
face and airborne targets. The system is designed to 
detect, recognise and track the complete range of 
manoeuvring targets from a rubber dinghy to a super 
tanker, as well as all types of helicopters, fixed-wing air- 
craft and sea-skimmer missiles. 

MSIS integrates three sensors: a CCD TV camera, 
6 in thermal imager and a laser rangefinder. It has a 
built-in automatic target tracking computer. Optionally, 
it can also be equipped with a laser pointer. The stabil- 
ised ball turret provides a low wind resistance and the 
system obtains a picture with good resolution, high 
tracking accuracy and very good recognition ranges. 


Status 
An airborne version of MSIS is under development for 
the IAI Hellstar unmanned helicopter. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Rangefinder target designator 


laser 

The RangeFinder Target Designator Laser (RFTDL) is a 
high repetition laser designator for the night attack sys- 
tem, known as the Night Targeting System (NTS), on 
the US Marine Corps Cobra helicopter. Integration of 
the RFTDL into the NTS produced by Tamam Precision 
Instrument Industries (see item under Tamam in the 
Navigation and Nav/Attack section), gives the Cobra 
the capability to fire Hellfire missiles. 


Status 

The RFTDL has been integrated in the laser night attack 
system and in an AH-1W Cobra helicopter. Flight tests 
were carried out during 1991. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Very light laser rangefinder 
The Very Light Laser Rangefinder (VLLR) is designed to 
respond directly to the need for greater accuracy, par- 
ticularly when aiming at moving targets. It upgrades ex- 
isting platforms and pods and enhances the 
capabilities of new systems. It is suitable for a variety of 
airborne systems, including RPVs, as well as seaborne 
and ground platforms. The VLLR is compact, integrat- 
ing easily into a variety of systems; modular, being 
adaptable to different systems and roles; high-speed, 
sending up to six laser pps; ruggedised, to meet severe 
environmental conditions, and has trouble-free main- 
tenance, with malfunction indicator, external test pins 
and plug-in PC boards. The housing is customised 
according to customer requirements. 

The VLLR features high efficiency, low heat dissi- 
pation to the pod and low divergence of the laser beam. 


Specifications 

Weight: less than 3.8 kg 

Power consumption: 220 W max 
Wavelength: 1.064 micron 

Output energy: 80 mJ 

PREF: single shot or up to 6 pps 

Beam divergence: less than 0.4 mrad 
Pulsewidth: 15 ns max 

Range: 200-9995 m 

Range accuracy: +5 m 


The El-Op RFTDL for the Cobra helicopter 


Status 
In production. 
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The El-Op very light laser rangefinder 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Cockpit laser designation system 

The Cockpit Laser Designation System (CLDS) is a 
lightweight small size designator specially designed for 
light attack two-seater aircraft, mounted in the rear 
cockpit of the aircraft which commands the tactical 
operation. The CLDS can designate targets for other 
attacking aircraft equipped with laser-guided bombs 
and provide the ability to deliver the laser-guided bomb 
in a wide variety of modes, altitudes and ranges. It is 
designed for operation in close air support, battlefield 
air interdiction, deep strike, by a forward air controller 


using the magnifying sight for observation only and for 
sea surveillance. 

The CLDS includes a TV camera and auto-tracker. 
This closed loop hands-off tracking system reduces the 
pilot’s workload during the critical phase of the mission 
and significantly improves the tracking accuracy and 
manoeuvrability of the designating aircraft in the target 
area. The video camera, interfaced to an aircraft VTR, is 
also utilised for debriefing and intelligence purposes. 

The CLDS can be interfaced to the aircraft Weapon 
Delivery and Navigation System (WDNS), enabling the 


WDNS to direct the CLDS line-of-sight towards a cho- 
sen target as a highly accurate sensor for marking tar- 
gets and providing position updates to the WDNS. 


Specifications 

Dimensions: 560 x 420 x 360 mm 

Weight: 40 kg 

Field-of-view: (wide <4 magnification) 12.5° 
(narrow X10 magnification) 5° 
Field-of-regard: (forward) 45°, (backward) 25° 
(elevation) +35° 
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Pointing accuracy: 0.25 mrad 
Designation range: 8-10 km typical 


Status 
In production and sold to several countries. The CLDS 
can be installed in the IAI Kfir, Dassault Aviation Mirage 
3 and 5B, Northrop F-5F and General Dynamics F-16B 
aircraft. 


Contractor 
MBT Weapons Systems, Electronics Division IAI. 


The MBT Weapons Systems cockpit laser desig- 
nation system 


High performance FLIR 

The high performance FLIR is a compact parallel scan 
thermal imaging system which operates in the 
8-12 micron range. It is designed to provide maximum 
sensitivity and range performance with limited space 
and optical aperture, to give a serial scan-like image 
quality. 

Combining a Newtonian type telescope of relatively 
high magnification with a small element detector array 
with a high spatial resolution, the high performance 
FLIR provides a fast compact optical design through a 
1 W bi-directional scanner. The fast optics also guaran- 
tee high efficiency cold shielding. Image quality is 
ensured by full DC restoration in conjunction with a very 
accurate channel-to-channel responsivity equalisation 
scheme. Other image enhancement features include 
dynamic range compression from 12 to 6 bits, elec- 
tronic boost, interframe averaging, automatic gain and 
level and optional auto-focus. Approximately 20 per 
cent increase in range performance is achieved by a 
special electronic zoom underscan mode to provide 
enhanced sensitivity and improved spatial resolution in 
both scan and cross-scan directions. 

Utilisation of gate arrays and full custom VLSI 
designs have further reduced the size, weight and cost 
of the high performance FLIR. All the preamplifiers, 
together with the electronic multiplexer, are housed in 
the Dewar package, while the rest of the electronics are 
included in the PC boards. Serially multiplexed detec- 
tor outputs are provided for gimballed applications. 

The combination of compactness and performance 
make the high performance FLIR particularly suitable 
for long-range surveillance, target acquisition and 
tracking and navigation. Typical applications include 
helicopter fire-control sights, high performance aircraft 
targeting and navigation sights, long-range detection of 
slow moving aircraft and stationary concealed person- 
nel and observation of small fast-moving sea craft. 


Contractor 
Rafael Armament Development Authority. 


Lilliput-1 observation and target 
acquisition system 
Lilliput-1 is a miniature day observation and target 
acquisition system for helicopters, RPVs, ground and 
naval platforms. It consists of a gimballed module com- 
plete with CCD sensor and line-of-sight stabilisation, 
packaged in a composite shroud. The compact sensor 
has four fields-of-view. The narrowest, with 500 mm 
focal length and 20 rad resolution, achieves excep- 
tional performance in dynamic conditions. The CCD 
sensor can be replaced by an ICCD sensor for low light 
conditions. 

The system is lightweight, compact and self-con- 
tained and features very high resolution, line-of-sight 
stabilisation and low power consumption. 


Specifications 

Dimensions: 190 mm sphere 

Weight: 1.45 kg (including laser rangefinder) 
Power supply: 28 V DC, <15 W 
Fields-of-view: 20°, 7.5°, 2.7° and 1° 
Coverage: (azimuth) 360°, 

(elevation) -85 to +10° 


Contractor 
Rafael Armament Development Authority. 


Litening airborne infra-red 
targeting and navigation pod 


Litening is an advanced airborne infra-red pod. It is suit- 
able for several applications such as night vision, navi- 
gation and targeting from a variety of platforms 
including both light and high performance aircraft and 
helicopters. 

Litening is based on a miniature high performance 
FLIR with three fields-of-view and a modular electronics 
design featuring LRUs and interfacing with MIL- 
STD-1553B. Fully operational 24 hours a day and in 
adverse weather conditions, the FLIR is mounted ona 
four-axis stabilised platform with a 10°/s line-of-sight 
slewing rate. 


Contractor 
Rafael Armament Development Authority. 


The Rafael Litening infra-red airborne pod 


Modular thermal imaging system 
The Modular Thermal Imaging System (M?TIS) is a high 
performance low-cost compact thermal imaging sys- 
tem in the 8-12 um spectral range consisting of sensor 
and electronic unit. It is suitable for night and adverse 
weather navigation, detection and recognition, search 
and rescue missions and surveillance. 

M°TIS can be adapted to a variety of platforms such 
as helicopters, RPVs or land and sea platforms. It is 
available as an independent unit or as part of a stabil- 
ised turret containing other sensors such as TV, laser 
rangefinder or designator and daytime optics. Inte- 
grated in such a multisensor, M2TIS becomes the core 
of a 24 hour fire-control system. 


The Rafael modular thermal imaging system 


Specifications 

Weight: (sensor) 6 kg 

(electronic unit) 7 kg 

Fields-of-view: (wide) 24.5° x 18.4°, 
(medium) 7° X 5.2° (narrow) 2° x 1.5° 


Contractor 
Rafael Armament Development Authority. 


TAWS-05 altitude warning sensor 
TAWS-05 is an electro-optical sensor for monitoring the 
tail altitude of civilian and military helicopters. TAWS-05 
uses a gallium-arsenide laser diode for high frequency 
accurate measurement of the distance to the ground 
and warns the pilot when the limits of the safe range 
have been reached. 

TAWS-05 represents a major improvement in safety 
measures for helicopters landing in poor visibility or un- 
der adverse atmospheric conditions. It interfaces with 
standard altitude warning systems and can be inte- 
grated into operational aircraft voice communication 
systems. 


Specifications 

Dimensions: 64 x 150 x 34 mm 
Weight: 0.5 kg 

Power supply: 22-32 V DC,<1.5 VA 
PRF: up to 10 kHz 

Preset range: 0.5-15 m 
Temperature: —40 to +70°C 


Status 
TAWS-05 has been successfully tested on an Israeli Air 
Force Sikorsky CH-53 in severe flight conditions. 


Contractor 
Rafael Armament Development Authority. 


Light aircraft reconnaissance 


system 

The Light Alrcraft Reconnaissance System (LAIRS) is a 
long-range gyrostabilised observation system featuring 
a detection range of up to 40 nm (75 km) and recog- 
nition at 18.9 nm (35 km). It can be installed on RPVs, 
light aircraft or helicopters. LAIRS is used for several 
critical mission objectives and enables real-time day- 
light reconnaissance, surveillance and _ intelligence 
gathering and target acquisition, location and damage 
assessment. 

The system consists of a single turret incorporating 
two lenses and two high resolution CCD TV cameras. 
The 40-400 mm zoom lens provides for the observer’s 
orientation, while the 2000 mm folded optic lens pro- 
vides for powerful target magnification. The two video 
pictures are displayed simultaneously on two onboard 
monitors, or they can be transmitted to the ground. The 
high line-of-sight stabilisation of 12 urad ensures good 
long-range resolution. 


Specifications 

Weight: (turret) 50 kg 

(turret electronics box) 12 kg 

Power supply: 28 V AC, 20A 

Fields-of-view: (wide) 1.6°-15.7° continuous zoom 
(narrow) 0.32° diagonal 


Contractor 
Tadiran Ltd. 


MKD-400 thermal imager 


The MKD-400 is a day and night thermal imaging sen- 
sor payload mounted on a remotely controlled three- 
gimbal stabilised platform. It uses a passive detector to 
sense heat energy radiated by objects in the field-of- 
view. The radiation is processed and displayed as a 
standard TV image. The MKD-400 payload can be 
installed in a variety of platforms including RPVs, air- 
craft, ships and land-based vehicles. 

The MKD-400 features real-time day and night recon- 
naissance, search and rescue of aircrew and fire-con- 
trol and correction. It also provides day and night 
observation through smoke and fog for the detection of 
camouflaged targets. 


Specifications 

Dimensions: (outer diameter) 330 mm 
(sphere diameter) 320 mm 

Weight: (stabilised platform) 18 kg 
(payload electronics module) 3 kg 
(FLIR electronics module) 4.2 kg 
Coverage: (azimuth) 360° 

(elevation) 0 to -85° 


Contractor 
Tadiran Ltd. 


MKD-600 reconnaissance payload 
The MKD-600 gyrostabilised reconnaissance payload 
system consists of a high resolution CCD TV camera 
with a high performance zoom lens. The zoom lens en- 
ables the operator to select between a wide 12° field-of- 
view for navigation and a narrow 0.84° field-of-view for 
target recognition and identification. The camera and 
lens are mounted on a gyrostabilised platform with 
lower hemisphere coverage capability, giving 360° con- 
tinuous coverage in azimuth and 0 to -85° in elevation. 
The sensor platform is stabilised using the pitch-over- 
yaw gimbal concept. The fine pitch gimbal which car- 
ries the camera is protected from wind loads to mini- 
mise disturbances. 

The MKD-600 is quoted as being capable of detect- 
ing an armoured fighting vehicle at 13 nm (24 km), rec- 
ognising it at 4.8 nm (9 km) and identifying it at 1.6 nm 
(3 km). 

The MKD-600 can be upgraded to the MKD-600N for 
low-cost night reconnaissance by incorporating a low- 
light high sensitivity sensor featuring a longer focal 
length (40 to 600mm) for better acquisition. The 
MKD-600 can also incorporate a colour TV broadcast- 
ing-type camera. 


Specifications 

Dimensions: (sphere diameter) 320 mm 
Weight: (stabilised platform) 18 kg 

(payload electronics) 4 kg 

Power supply: 28 V DC, 10 A max 

Coverage: (azimuth) 360° (elevation) 0 to -85° 
Focal length: 40-600 mm 

Fields-of-view: (wide) 12°, (narrow) 0.84° 
Zoom ratio: 1:14 


Contractor 
Tadiran Ltd. 


The Tadiran MKD-600 reconnaissance payload 
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RPV reconnaissance payload 
Tadiran has developed a reconnaissance payload for 
RPVs. Intended for day and night target detection, 
identification and rangefinding, the payload includes a 
stabilised TV camera which can sweep 360° in azimuth 
and 5 to -88° in elevation. Typically an armoured fight- 
ing vehicle can be detected at 2.7 nm (5 km) and ident- 
ified at 2.1 nm (4 km) range. The picture is transmitted 
to a ground station from which the RPV also receives its 
commands. An Ashai TV camera is employed with a 
525-line resolution and a focal length of from 1:14 (20 to 
280 mm). The full zoom range can be traversed in 
7 seconds. 


Specifications 

Dimensions: (length) 440 mm x (diameter) 330 mm 
Weight: 16 kg 

Power: 28 V DC, 333 W 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 


The Tadiran RPV reconnaissance payload 


Day surveillance payload 

The Day Surveillance Payload (DSP) is a lightweight 
payload specially designed for daytime surveillance in 
UAVs, helicopters and light aircraft. The system is used 
for battlefield surveillance and supervision, target 
detection and recognition, law enforcement, traffic con- 
trol and so on. Data is transmitted to the ground station 
via a secure data link. 


Specifications 

Dimensions: (head) 277 « 277 x 404 mm 
(electronic box) 180 x 140 x 190 mm 
Weight: (head) 9 kg 

(electronic box) 3.6 kg 


The Tamam daylight surveillance payload 


Power consumption: 90 W average, 190 W max 
Stabilisation: (standard) 60 rads 

(enhanced) 30 ttrads 

Angular coverage: (elevation) +5 to -85° 
(angular) 360° 

Field-of-view: 1.2-18.2° continuous zoom 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


Multimission optronic stabilised 
payload 
The Multimission Optronic Stabilised Payload (MOSP) 
developed by Tamam is an advanced lightweight 
medium-range day and night surveillance, target acqui- 
sition and laser designation multisensor payload which 
has been specially designed for installation in UAVs, 
helicapters and light aircraft as well as land and naval 
vehicles. Modular construction enables simultaneous 
installation of TV and FLIR, TV and laser, FLIR and laser 
or two cameras with different fields-of-view. The con- 
figuration can be easily changed at intermediate main- 
tenance level. 

Long range is achieved by a very high degree of 
stabilisation. Unique look-down capability through the 
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The Tamam multimission optronic stabilised pay- 
load 
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nadir point enables a stabilised view and lasing through 
the entire lower hemisphere. The automatic TV/FLIR 
tracker enables moving targets to be tracked continu- 
ously and easily changed. 

The MOSP may be operated locally by an onboard 
control/display unit or remotely via a bi-directional data 
link. 


Specifications 

Dimensions: 360 x 540 mm 

Weight: 32-40 kg 

Power consumption: 200 W average, 590 W max 
Stabilisation: 25 rads 

Elevation: +15 to -105° 

Azimuth: 360° 

TV field-of-view: 1.5-23° continuous zoom 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


Night surveillance payload 

The Night Surveillance Payload (NSP) is an operational 
stabilised payload equipped with a lightweight FLIR 
thermal imaging sensor cooled by one or two nitrogen 
botiles depending on the length of the mission. The 
NSP is designed for installation on UAVs, helicopters 
and light aircraft. 

The FLIR system enables surveillance during day, 
night, adverse weather conditions and in smoke, dust, 
camouflage and so on. The NSP is interchangeable 
with the DSP (see earlier item), thus covering all types 
of missions. 


Status 
In production. 


P0702 laser rangefinder 

The P0702 is a medium power compact variant of the 
P0701 laser rangefinder developed by FIAR for appli- 
cations at sea, on land and in the air. It consists of a sin- 
gle unit which includes the laser transmitter, receiver, 
cooling system, processing electronics, lenses and 
power supply. Communication between the range- 
finder and the fire-control system is carried out by a sin- 
gle cable. 


The Tamam MOSP fitted to a Eurocopter SA 342 Gazelle 


Contractor 
Tamam Precision Instrument Industries. 


Stabilised long-range observation 


system 

The Stabilised Long-range Observation System (SLOS) 
is a gyrostabilised line-of-sight system installed on light 
surveillance aircraft and helicopters for detection of 
tank-sized ground targets, and sea targets of similar 


size, up to 54 nm (100 km), recognition up to 21.6 nm 
(40 km) and identification up to 10.8 nm (20 km). The 
image may be analysed on board and recorded and 
transmitted in real-time via a secure data link to a 
ground-control station. 

Typical applications are tactical reconnaissance, 
real-time battlefield control, border control, drug inter- 
diction and so on. 

The system consists of a folded magnification peri- 
scope/telescope whose mirror folding element is 
gyrostabilised, eliminating image movement or smear- 
ing due to aircraft movement or vibration. The mirror 
coating is effective over a wide spectral range from the 
visual to the near infra-red. A bank of specially designed 
filters improves observation in adverse weather con- 
ditions. Only the optical turret containing the mirror, 
free to rotate 360° in azimuth and scan in elevation, pro- 
trudes outside the aircraft. 

The sight can be operated by an onboard joystick TV 
tracker or slaved to an external designator, or an exter- 
nal designator can be slaved to the sight. Two TV cam- 
eras and two displays enable viewing of two 
fields-of-view simultaneously, easing orientation and 
target location. 


Specifications 

Weight: 150 kg 

Power consumption: 600 W 
Resolution: (static) 30 rads 

(dynamic) 40 rads 

Stabilisation: 15 rads 

Fields-of-view: (diagonal) 0.5°, 2° and 9° 
Field-of-regard: (azimuth) 360° 
(elevation) +20 to -50° 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


The Tamam stabilised long-range observation system 
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Specifications 

Type: Nd:YAG 

Wavelength: 1.064 microns 

Output power: >10 MW 

Pulse duration: 8-15 ns 

Beam divergence: 2.2 mrad nominal 

Repetition frequency: 1Hz, 5Hz, selectable by 
remote-control 


Status 
In production. 


Contractor 
FIAR. 


P0708 airborne steerable laser 
rangefinder 

The P0708 Laras airborne steerable laser rangefinder is 
designed for installation on a variety of fighter and 
trainer aircraft to provide an improved air-to-ground 


capability. It can be used as a backup ranging radar or 
as a stand-alone solution. 

It consists of a laser transceiver and a laser elec- 
tronics unit. 
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Status 
In production. 


Contractor 
FIAR. 


PILOT infra-red integrated pod 

The Marconi Italiana Pod-Integrated Localisation, 
Observation, Transmission (PILOT) is an electro-optical 
pod including a stabilised infra-red sensor, automatic 
target detection/localisation/tracking unit and a bi- 
directional ECCM video and data link. 

The PILOT infra-red sensor is a high quality stabilised 
passive 24 hour all-weather infra-red imager which can 
be steered in order to observe targets and background 
in front of and below the aircraft. The video output is a 
standard CCIR television signal which can be displayed 
on the aircraft head-up display or airborne monitors or 
can be video recorded. 

By using image processing techniques PILOT allows 
automatic target detection, prioritisation and localis- 
ation with the presentation on the infra-red image of the 
target position, priority and spatial co-ordinates. 

PILOT provides the capability of automatic tracking 


of the target and can be controlled both by a local oper- 
ator on board the aircraft and by a remote operator 
through a video and data link. The video and data link is 
frequency-hopping spread spectrum and offers robust 
ECCM performance. This link allows infra-red image 
transmission to a remote station and bi-directional data 
communication between the pod and a remote station. 

PILOT can be provided with the standard RS422, 
ARINC 429 and MIL-STD-1553B avionics interfaces, 
which allow data communication with the airborne 
radar, the navigation system and the weapons manage- 
ment system. 


Specifications 
Dimensions: (length) 
419.3 mm 

Weight: <128 kg 
Power supply: 28 V DC, <750 W 


2062.9mm xX _ (diameter) 


The Marconi Italiana PILOT infra-red pod 


Contractor 
Marconi Italiana SpA. 


Galiflir avionic electro-optic 
multisensor system 


Galiflir is a multisensor electro-optic system which is 
available in a number of configurations and is mainly 
intended for avionic applications such as navigation, 
surveillance, observation, reconnaissance, aiming and 
targeting. 

Galiflir consists of a servoed and stabilised platform 
with the FLIR and other sensors such as day or night TV 
cameras and laser rangefinders arranged in different 
configurations depending on the specific requirement. 
The FLIR has been designed on a modular basis to 
improve its flexibility. The modules for series parallel 
scanning have been designed for applications in fixed- 
wing aircraft, helicopters and RPVs. 

The FLIR with dual field-of-view optics is mounted on 
a high accuracy stabilised platform. A day and night TV 
camera can be mounted as an option on the same 
platform. 


Specifications 

Volume: 10 | 

Weight: 32 kg 

Power supply: 28 V DC, <100 W 
Operating wavelength: 8-12 microns 
Field-of-view: (scanner) 40° x 27° 
(wide) 16° x 10.8° 

(narrow) 4° x 2.7° 

Resolution: 0.15 mrad (narrow FOV) 
Detector: Sprite, CMT 8 elements 

IR lines: 512 

Display: TV monitor (standard CCIR 625/50) 


Status 
In production. 


Contractor 
Officine Galileo SpA. 


The Officine Galileo Galiflir stabilised platform 


Pilot Aid and Close-In Surveillance 
FLIR 


The Pilot Aid and Close-In Surveillance (PACIS) FLIR is 
a thermal imaging system in the 8 to 12 um band, 
designed to be installed on helicopters and fixed-wing 
aircraft in order to provide them with increased capa- 
bility by day, night and in adverse weather operations. It 
creates a TV compatible video signal for viewing in the 
cockpit on a standard display. 

PACIS is provided with a telescope with two switch- 
able fields of view and is steerable by a position control 
grip. It can be used for navigation, day/night surveil- 


Galiflir undergoing operational testing in an Agusta A 109 helicopter 


lance, border patrol, search and rescue, remote sens- 
ing and monitoring or as a take-off and landing aid. 
PACIS can be interfaced with the aircraft avionic 
system. 

The system is composed of a steerable platform, 
electronic unit and FLIR control grip connected by a 
cable to the electronic unit. The platform aims the FLIR 
optical axis in azimuth and elevation. The FLIR is 
equipped with a two-field-of-view telescope: the wide 
field-of-view is used for navigation and surveillance, 
while the narrow is used to identify and track targets. 


Specifications 

Dimensions: (steerable platform) 300 x 511 « 300 mm 
(electronic control unit) 170 x 225 x 390 mm 

(control panel) 146 x 124 x 165 mm 

Weight: (steerable platform) 23 kg 

(electronic control unit) 8.5 kg 

(control panel) 1.5 kg 

Power supply: 28V DC, 140W (average), 450 W 
(peak) 

Wavelength: 8-12 um 

Field-of-view: (wide) 40° x 26.7° 

(narrow X4 magnification) 10° x 6.6° 

Field of regard: +170° azimuth, 

+45°/-70° elevation 

Video format: CCIR 625 lines at 50 Hz 

Interface: RS422 


Contractor 
Officine Galileo SpA. 
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The steerable platform for the PACIS FLIR 
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CIRTEVS infra-red television 


system 

OMI’s Compact Infra-Red TEleVision System (CIR- 
TEVS) is a recently developed, low-cost system which 
operates in the 8 to 14 micron band and requires no 
cooling system, rotating or scanning mirrors. The sys- 


tem requires an 80 W primary power supply which may 
be either AC or DC. The system is CCIR television com- 
patible, is available in various packages according to 
role requirements and is supplied with a choice of 
optical systems giving focal lengths of between 50 and 
500 mm. 


Status 
In production. 


Contractor 
Ottico Meccanica Italiana SpA. 


FLIR for the FS-X 

The Japan Defence Agency Technical Research and 
Development Institute is teamed with Mitsubishi Elec- 
tric and Fujitsu in the development of a FLIR for the 
FS-X, to supplement the fire-control system. 

The FLIR will have both air-to-air and air-to-ground 
applications. The sensor will have infra-red CCD detec- 
tors operating in the 3-5 micron and 8-12 micron 
wavelengths. 


JAPAN 


Status 

The Technical Research and Development Institute 
aims to complete preliminary research and develop- 
ment by the end of 1994. Full-scale development will 
commence in 1993, for subsequent installation on the 
FS-X. 


Contractors 
Japan Defence Agency Technical Research and Devel- 
opment Institute. 

Mitsubishi Electric Corporation. 

Fujitsu General Ltd. 


Digital reconnaissance 


management system 

Ericsson is developing a modular digital Reconnais- 
sance Management System (RMS) for pod mounting or 
internal installation in tactical aircraft. The RMS is capa- 
ble of processing information from several sensors, 
such as infra-red linescan and CCD cameras, with a 
total data rate of more than 100 Mpixels/s. Information 
is handled and processed in a digital format and 
recorded on a digital MIL-STD-2179 VCR. A unique 
image compression facility allows data to be stored on 
a single VCR. 

Sensor imagery can, without having to stop the VCR, 
be frozen and analysed in flight with full resolution, 
using a quick-look memory. Data may be transmitted 
via data link to a ground station. 

Advanced automatic target recognition incorporates 
the latest developments in algorithms and other tech- 
niques which can be customised for specific 
applications. 


SWEDEN 


The fully digital and modular design provides ready 
adaptation to new sensors and storage medias. 


Status 
Under development. 


Contractor 
Ericsson Radar Electronics AB. 


Thermal imager modules 

Ericsson thermal imager modules are used in a variety 
of applications such as the UAM 109 03 FLIR pod. The 
scanner module has an eight-element SPRITE detector 
and offers high geometric and temperature resolution. 
The cooling module includes a closed-cycle cooling 
engine and control electronics. The electronics module 
provides scan conversion to 50 or 60 Hz standard 
video, manual and automatic gain and level control, 


advanced image filtering, electronic reticle generation 
and electronic image magnification. 


Specifications 

Dimensions: (scanner module) 137 x 126 x 160 mm 
(cooling module) 150 x 110 x 145 mm 

(electronics module) 206 x 135 x 185 mm 

Weight: (scanner module) 3.8 kg 

(cooling module) 32.4 kg 

(electronics module) 2.5 kg 


Status 
In service in the UAM 109 03 FLIR pod. 


Contractor 
Ericsson Radar Electronics AB. 


Optronic Tracking and 


identification System 

The Optronic Tracking and Identification System 
(OTIS) is composed of a sensor unit comprising a sen- 
sor and a gyrostabilised platform, and an electronic unit 
comprising control electronics and advanced image 
processing. It is intended to meet the requirement for 


image generation and passive target tracking in an 
advanced air combat environment, where radar needs 
to be supplemented by a passive high resolution imag- 
ing system. 


Status 
A feasibility model has been developed for the Swedish 
Air Force and is intended for the JA 37 Viggen and 


JAS 39 Gripen. The system was due to be flight-tested 
on the Viggen towards the end of 1992. 


Contractor 
Saab Missiles AB. 


DAT 1000 video digital auto- 


tracker 

The DAT 1000 video digital auto-tracker will acquire 
and track objects in a standard video field from normal 
light or thermal sensors and issue sensor platform cor- 
rection data and/or target attributes to the sensor plat- 
form of the host system. It is available as a VME board 
pair for OEM applications or as a stand-alone black box 
unit with video and serial connections to sensor and 
host. Computing Devices can also offer a full system ca- 
pability with tracker, sensor(s) and host system to suit 
individual customer requirements. 

Unlike conventional centroid or correlation trackers, 
the DAT 1000 approach to target tracking is being used 
to unlock the potential for video processing appli- 
cations. An example of this is the newly developed 
search and track facility as a complementary stage to 
the video tracking itself. 


Status 
In production. 


Contractor 
Computing Devices Company Ltd. 


UNITED KINGDOM 


RMS 1000 reconnaissance 


management system 

Computing Devices has for many years produced a 
range of management systems for control of all aspects 
of airborne reconnaissance equipment. Current sys- 
tems are microprocessor-based to permit maximum 
flexibility with adaptation to a wide range of parameters 
and formats under software control, with built-in spare 
processing capacity. This permits complex calcu- 
lations to be made and provides such services as con- 
version of latitude and longitude to grid co-ordinates 
(national grid over the UK automatically changing to 
UTM co-ordinates elsewhere); image motion correction 
for sensor systems according to aircraft height/velocity 
ratio; and automatic roll stabilisation for infra-red lines- 
can equipment. Other parameters processed include 
heading, speed and camera-framing rate, with control 
and synchronisation of each forward-, side- and down- 
ward-looking camera to allow the construction of com- 
posite stereoscopic pictures of the target area. A 
feature of the data processing system is the alphanu- 
meric annotation, available to each frame, achieved by 
strobing a simple seven-dot matrix which provides a 
record of the complete data package over several con- 
secutive frames. 


Status 

In production and service. A system of this type, devel- 
oped for the Sepecat Jaguar, has been in Royal Air 
Force service for some years and versions of the sys- 
tem have been exported to unspecified overseas 
customers. 


Contractor 
Computing Devices Company Ltd. 


RMS 3000 reconnaissance 


management system 

The RMS 3000 Series represents the first fully flight- 
qualified reconnaissance management system which 
combines scan conversion and image processing of 
electro-optic sensor imagery with in-flight display of the 
terrain overflown. The RMS 3000 Series system is fitted 
to Royal Air Force Tornado GR. Mk 1A reconnaissance 
aircraft and provides for the simultaneous recording 
and display of the imagery from multiple infra-red sen- 
sors. Other system features include real-time and near 
real-time display of imagery, a wide range of rolling and 
updating display modes, display facilities including 
slow speed replay, magnification and processing to 


optimise the displayed image and aspect correction 
and rectilinearisation of displayed imagery to facilitate 
in-flight exploitation. 

The system design is optimised to ensure that the 
ground exploitation time is minimised. Relevant fea- 
tures include combined video and aircraft data anno- 
tation recording on video tape, in-flight editing of 
evented imagery and rapid removal of video cassettes 
from the aircraft on return to base. 


Status 
in production and in service in Royal Air Force and Roy- 
al Saudi Air Force Tornado GR. Mk 1A aircraft. 


Contractor 
Computing Devices Company Ltd. 


RMS 4000 reconnaissance 


management system 

The RMS 4000 Series is an all-digital system which is 
designed to be common across several platforms. Key 
features which have been used to enhance the system 
performance and increase the mission success rate are 
use of Ada high order language, flexible modular 
design with high configuration commonality across 
platforms, high reliability and high level of functional 
redundancy to ensure no single defect can cause mis- 
sion critical failure, design for two-level maintenance 
and growth potential to accommodate new sensors, 
image and target processes. 

The RMS 4000 provides a selection of sensors with 
built-in growth potential, image data management, 
compression and decompression and routeing, mul- 
tiple display formats for the selected sensor, recall of 
imagery for review and edit prior to data transmission, 
data linking of key target imagery to provide real-time 
record and availability of archive data as soon as the air- 
craft lands. 


Status 
In production. 


Contractor 
Computing Devices Company Ltd. 


RMS 5000 reconnaissance 


management system 

The RMS 5000 represents the latest modular design to 
accommodate multiple sensor types using standard 
interfaces. The function of the system can be chosen by 
selecting the configuration from a standard set of mod- 
ules that provide for multiple sensor types including 
EO, IR, SAR and MMWR. The system incorporates 
image enhancement to correct sensor and aircraft 
abnormalities, which is combined with sensor corre- 
lation and automatic target recognition. Imagery data 
undergoes high order data compression for in-flight dis- 
play and data linking for real-time exploitation. The sys- 
tem contains massive onboard data storage for in-flight 
and in-platform ground exploitation and a key feature is 
autonomous operation for single pilot or unmanned air- 
craft. The RMS 5000 is available for built-in or podded 
use. 


Status 
In development. 


Contractor 
Computing Devices Company Ltd. 


The Computing Devices RMS 5000 reconnais- 
sance management system can be built-in or 
installed in a pod 


Infra-red images produced by a Computing Devices RMS 3000 being displayed in the rear cockpit of a 
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Tornado GR. Mk 1A 
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Obstacle warning device for 


helicopters 
The Defence Research Agency is developing a device 
that warns helicopter pilots of obstacles, particularly 


power cables, in the aircraft’s flight path and while hov- 
ering at low level behind cover. 

The system is being developed, in collaboration with 
British industry, to meet the nap-of-the-earth flight 
requirement for tactical battlefield use, especially in 


northern Europe where electricity grid cables prolifer- 
ate. It consists of a laser fitted in a rotating mount which 
acts as a scanning mirror. When operating in the 
obstacle warning mode, during low hovering flight 
there is coverage of a full 360° hemisphere below the 
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aircraft. Indication of obstacles within 50 m of the air- 
craft is provided. In forward flight, the laser is locked 
into a forward scanning mode and covers a discrete 
area ahead of the helicopter, giving warning of live and 
dead cables crossing the flight path. The laser operates 
at a wavelength outside the normal detection band of 
battlefield thermal imaging systems and is said to be 


eye-safe to less than 1.5 m. The system may be used as 
an autonomous unit or in conjunction with a mission 
management system. 


Status 
Under development. 


Contractor 
Defence Research Agency, Farnborough. 


Helicopter identification by infra- 


red detection 

Ferranti has developed the Helicopter Identification By 
Infra-Red Detection (HIBIRD) system for line-of-sight 
identification of target helicopters. It is a cued system 
providing full IFF against long-range targets. HIBIRD 
detects the presence of the temporal blade signature in 
the field-of-view of a passive infra-red detector. 


The HIBIRD technique benefits from the use of pro- 
prietary algorithms which employ very sensitive and 
selective processing to achieve high performance at 
long range, together with very low false alarm rates. It is 
not troubled by the difficulties presented by target 
aspect, as no image recognition is involved. It is also 
highly tolerant of background clutter and foreground 
obscuration of large areas of the target and may be util- 


ised on any platform which requires all-weather IFF 
capability. 


Contractor 
Ferranti Dynamics. 


Airborne laser designator 
With TIALD (Thermal Imaging Airborne Laser Desig- 
nator - see entry under GEC-Marconi Avionics, Edin- 
burgh in this section) GEC-Marconi Avionics, Basildon 
has pooled its extensive capabilities with those of GEC- 
Marconi Avionics, Edinburgh, British Aerospace and 
Alenia to produce an advanced targeting pod for laser- 
guided munitions. Day and night operational capability 
is provided by a dual field-of-view sensor which uses UK 
Thermal Imaging Common Modules (TICM II). This 
thermal imager is combined in the same pod with a vis- 
ible and near infra-red TV camera - said to be the only 
targeting pod currently available with this feature. 
TIALD is unique in its small size, low weight and good 
aerodynamic shape, making it suitable for a large range 
of aircraft where it is easily integrated in terms of mech- 
anical attachment, data communication and a low elec- 
trical power requirement. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Basildon. 


All light level TV system 

The All Light Level TV (ALLTV) system consists of low- 
light level television cameras and laser systems 
mounted on a steerable stabilised platform based on 
an existing family of platforms in production for civil and 
military applications. The ALLTV system enables an 
operator to detect, identify and track targets in daylight 
and at night, to direct aircraft guns automatically on toa 
target. 


Status 

The ALLTV system has been selected, in a multi-million 
dollar order, for installation in US Air Force AC-130U 
Gunship aircraft. 


Contractor 
GEC-Marconi Avionics, Basildon. 


ATLANTIC podded FLIR system 


The Airborne Targeting Low Altitude Navigation Ther- 
mal Imaging and Cueing (ATLANTIC) pod-mounted 
FLIR system is designed to give ground attack aircraft 
night and poor weather capability on high-speed low 
level missions. 

The pod employs the GEC-Marconi modular FLIR 
system as used in the Harrier GR. Mk 7 and AV-8B and 
can include an advanced thermal cuer for early target 
detection. The system, with multitarget compatibility, 
has a MIL-STD-1553 databus interface and can be inte- 
grated with existing weapons and avionics systems. 

The telescope is selected to match the FLIR image to 
the aircraft HUD field-of-view. Pod cooling is by means 
of a self-contained environmental conditioning unit and 
the detector is cooled by a closed-cycle cooling engine. 
Time to readiness for the system is 3.5 minutes typically 
from 20°C. 


Specifications 

Dimensions: 2413 x 254 mm diameter 
Weight: 100 kg nominal 

Power supply: 28 V DC nominal, 210 W typical 
115/200 V AC, 400 Hz, 146 W typical 


The GEC-Marconi ATLANTIC FLIR on the General Dynamics F-16 


Max speed: Mach 1.2 at 40 000 ft 
Operating temperature: —40 to +70°C 
Video output: 525-line, 60 Hz or 625-line, 50 Hz 


Status 
In production for Royal Air Force Jaguar T. Mk 2A air- 
craft and overseas fighter aircraft. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Heli-Tele television system for 


helicopters 

The GEC-Marconi Heli-Tele is a broadcast standard 
television surveillance system designed for mounting 
on helicopters. The system provides long-range real- 
time airborne surveillance to meet the requirements of 
police, military, paramilitary, civil and other security 
forces. 


The GEC-Marconi ATLANTIC FLIR installed under the port wing of a Royal Air Force Jaguar T. Mk 2A 


Heli-Tele consists of a colour camera, with a high 
magnification zoom lens, mounted on a gyrostabilised 
steerable platform. The operator can steer the camera 
and adjust the magnification to display any selected 
area of the ground scene. Video information is trans- 
mitted to any number of ground stations via an air-to- 
ground microwave link with a range of over 48 nm 
(90 km). For night or poor visibility surveillance, a stan- 
dard modular thermal imaging sensor package may be 
installed in place of the TV camera payload, with a turn- 
around time of only 30 minutes. 


Status 

In service. The Heli-Tele has been certified by the UkK’s 
Civil Aviation Authority and is fitted to nine types of 
helicopter. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Infra-red search and track system 
The primary role of the Infra-Red Search and Track 
(IRST) system is to detect and track multiple incoming 
aircraft at ranges compatible with those of modern air- 
to-air missiles and to display a thermal image of selec- 
ted targets for identification at shorter range. The sys- 
tem is required to operate by day and at night and in 
adverse weather whilst the host aircraft is manoeuvring 
at high speed. Entirely passive target detection ensures 
covert operation, since there is no need to use the air- 
craft’s search radar which could be detected at very 
long range by modern electronic warfare systems. 

In the primary air-to-air role the IRST system consists 
of an infra-red sensor whose field-of-view is progress- 
ively scanned across the likely target sector. It uses a 
highly agile mirror which is pointed and stabilised by a 
high performance servo control system. The resulting 
IR data is electronically processed using advanced 
algorithms to extract target signals from unwanted clut- 
ter and background noise with a low false alarm rate. 

In addition to the primary role, modern IRST systems 
are also used as a flying aid and for ground attack. !n 
both these roles a high definition wide field-of-view ther- 
mal image of the terrain ahead is presented on the 
pilot’s HUD, superimposed precisely on his view of the 
outside world. He is thus able to fly fast at a low level, at 
night and in poor visibility, just as if in daylight, and to 
land at darkened airfields. In the ground attack role 
automatic thermal cueing highlights potential targets, 
alerting the pilot to their presence many seconds 
before they could be detected by his visual search 
alone. 

GEC-Marconi Avionics is building an IRST demon- 
strator system which will make maximum use of infra- 
red optical systems and thermal imaging equipment 
now in production. Much of this equipment is already in 
service with the Royal Air Force on Tornado GR. Mk 1 
and Harrier GR. Mk 7, US Marine Corps AV-8B and 
other air forces worldwide. Current performance 
enhancements ensure the high capability of the dem- 
onstrator, paving the way for the production of IRST 
systems for next generation aircraft and possible retro- 
fit to existing front line military aircraft. 


Status 

GEC-Marconi Avionics has won a contract from the UK 
MoD for a demonstrator IRST system. The order, worth 
nearly £1 million, is to supply flight cleared equipment 
to the Defence Research Agency for trials in the Tor- 
nado GR. Mk 1. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Modular FLIR 


The modular FLIR provides a passive solution to the 
demanding requirements of night navigation and target 
acquisition. The FLIR is installed within the aircraft’s 
fuselage, with the optics looking forward through a 
small blister at the front of the aircraft. The system 
includes a lightweight miniaturised scanner and 
advanced signal processing to satisfy the demanding 
space and performance requirements of the airborne 
role. Hands-off fully automatic operation minimises air- 
crew workload and enhances combat survivability. The 
modular design of the FLIR permits simple reconfig- 
uration to meet the space constraints of aircraft such as 
the Hawk 100. A variant of the production equipment 
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FLIR image on a pilot’s head-up display 
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Harrier GR7 and AV-8B 


Configuration 


Tornado 
Configuration 


Configurations of the GEC-Marconi Avionics modular FLIR system 


for the Hawk 100 comprises two LRUs: the sensor head 
and the electronics unit. The electronics unit includes 
space provision for future growth in performance and 
capability. The configuration for the Harrier and AV-8B 
can be fitted within a 10 in (254 mm) diameter pod. 

By projecting a high resolution image of the terrain 
ahead on the HUD, the FLIR permits the pilot to carry 
out aggressive manoeuvres at low altitude. In addition, 
an integrated thermal cuer detects hot objects within 
the scene which may be potential targets and marks 
them on the HUD. At night and in adverse weather con- 
ditions the FLIR significantly increases aircraft utilis- 
ation over a 24 hour period. 

The telescope is selected to match the FLIR image to 
the aircraft HUD field-of-view. The detector consists of 
eight parallel CMT TEDs, cooled by a closed-cycle cool- 
ing engine. Time to readiness is typically 3.5 minutes at 
20°C. 


Specifications 

Power supply: 28 V DC nominal, 200 W typical 
115/200 V AC, 400 Hz, 146 W typical 

Operating temperature: —40 to +70°C 

Video output: 625-line, 50 Hz or 525-line, 60 Hz 
Interface: MIL-STD-1553 and/or discrete hardwired 


Status 

In production for the Royal Air Force Tornado GR. Mk 4 
and Harrier GR. Mk 7, US Marine Corps AV-8B and the 
Hawk 100. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Multirole turret 
The MultiRole Turret (MRT) is a versatile compact light- 
weight thermal imaging system suitable for helicopter 
and subsonic fixed-wing aircraft operations. The high 
reliability system is currently in production for search 
and rescue, economic exclusion zone, maritime patrol, 
general security and border surveillance operations. 
The gyrostabilised turret platform provides 360° 
steerable field-of-regard in both azimuth and elevation 
and is fully operational at airspeeds up to 300 knots. 
The standard thermal imaging payload utilises UK 
TICM II modules, a closed-cycle cooling engine and a 
continuous zoom telescope with magnification of x2.5 
to x10. Alternative payloads with a variety of IR and TV 
sensors and telescopes are available. 
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The multirole turret fitted under the starboard wing of a Nimrod MR. Mk 2 


The basic system consists of two LRUs: the turret 
and a control switch joystick unit. This can be 
expanded by the addition of a third unit to cater for the 
range of options which provide full integration with 
other aircraft systems. The options currently available 
include MIL-STD-1553B, ARINC 429 and RS422 data- 
bus interfaces, video tracker, electronic magnification, 
radar designated target handover and a variety of con- 
trol units. 


Specifications 

Weights: (turret) 40 kg 

(control switch joystick unit) 2 kg 

(optional control electronics unit) 12-20 kg 
Power supply: 28 V DC nominal, 340 W typical 
Bandwidth: 8-13 um 

Video output: 625-line, 50 Hz or 525-line, 60 Hz 


Status 

In production for S-61, S-76, Lynx and Sea King helicop- 
ters; Fokker F50, Dornier 228 and CN-235 maritime 
patrol aircraft. A quantity of MRTs has also been fitted 
to Nimrod MR. Mk 2s. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Phoenix thermal imaging system 
The Phoenix thermal imaging system is an integrated 
battlefield surveillance system which combines current 
equipment with advanced concepts to produce a low 
probability of detection 24 hour surveillance capability. 
A gyrostabilised thermal imaging sensor turret is car- 
ried in a mission pod located beneath the fuselage of 
Phoenix to provide full 360° observation. The TICM Il 
based thermal imager provides the operators with real- 
time imagery and accurate automated target reporting 
during day and night operations and in poor weather. 


Status 
In production for the British Army Phoenix. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Sea Owl passive identification 


device 

The Sea Owl system provides a day and night long- 
range target detection and identification capability for 
helicopters. It uses a GEC-Marconi thermal imaging 
sensor with high magnification optics mounted in a 
highly stabilised platform sited on the nose of the heli- 
copter. The high resolution thermal image, automati- 
cally optimised for maximum picture quality, is 
displayed in the cockpit. The employment of advanced 


signal processing provides tracking and target cueing 
automatically, further reducing aircrew workload. 

The system is completely integrated with the helicop- 
ter central tactical system and other avionics systems 
and offers both automatic search and acquire oper- 
ation and manual control via a joystick unit. The long- 
range stand-off identification capability of this equip- 
ment has been proved around the world in a wide range 
of atmospheric conditions. 


Specifications 

Weight: (turret) 64 kg 

(signal processor) 17 kg 

(tracking unit) 13 kg 

(compressor) 10 kg 

Power supply: 28 V DC nominal, 570 W typical 
115/200 V AC, 400 Hz, 115 W typical 
Bandwidth: 8-13 um 

Detector: 8 parallel CMT TED 

Magnification: <5 to X30 switched zoom 
Field-of-regard: (elevation) +20 to -30° 
(azimuth) +120 to -120° 

Video output: 625-line, 50 Hz or 525-line, 60 Hz 


Status 
In production for the Royal Navy Lynx. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Thermal imaging common 


modules 

Thermal imaging common modules have been con- 
figured into a wide variety of thermal imaging systems. 
They are built to full military standard and use advanced 
optical and electronic components, including the high 
performance GEC-Marconi TED detector, to give high 
resolution and sensitivity even at long range. Tele- 
scopes and displays can be selected by system design- 
ers to meet precise operational requirements. 

These indirect view systems produce a high quality 
video image which can be displayed on television moni- 
tors or head-up or head-down displays. They are fully 
automatic and minimise operator workload. The modu- 
lar basis gives flexibility in system design, enabling 
application specific sensor architectures to be con- 
figured by system integrators. The ease of maintenance 
and repair allows cost-effective use both in new weap- 
ons and for retrofit. 


Phoenix carries a GEC-Marconi Avionics thermal imaging system 


Specifications 

Weights (typical): (scanner head) 9.5 kg 
(processing electronics) 6.5 kg 

(system control panel) 1 kg 

Bandwidth: 8-13 um 

Field-of-view: dependent on telescope selected 
MRTD: 0.1°C typically 

Video output: 625-line, 50 Hz; 

525-line, 60 Hz 


Status 

In large scale production for the UK MoD. Over 2000 
sets of modules have been supplied to the UK armed 
forces and to customers throughout the world. 


Contractor 
GEC-Marconi Avionics, Basildon. 


A set of thermal imaging common modules 


A typical thermal imaging system configured from 
TICM II modules 
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Type 105 laser ranger 

The Type 105 is a high repetition rate, Nd:YAG steer- 
able laser rangefinder, developed privately by GEC- 
Marconi Avionics to provide compact low-cost accurate 
target ranging sensors for ground attack aircraft. 

The 105 Series includes several variants to suit differ- 
ent aircraft installation and avionics requirements. The 
latest variant has been specifically designed as a two 
box system for ease of installation in a wide range of air- 
craft. The 105 is now MIL-STD-1553B databus compat- 
ible and is particularly suitable for aircraft updates such 
as for the F-5E, A-4, A-10, Hawk and AMX, as well as 
new ground attack aircraft. 


The GEC-Marconi Avionics Type 105 laser ranger 


The GEC-Marconi Avionics Type 105 laser ranger is fitted in the BAe Hawk 100 
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Target range is measured to 3.5m standard devi- 
ation to a range of 6.4 nm (10 km), effectively removing 
the largest source of error in air-to-surface weapon 
delivery. 

Low power consumption, ease of integration with air- 
craft avionic systems, flexible configuration, small size 
and frontal area are seen to be important factors in the 
suitability of the Type 105 for fit or retrofit in ground 
attack aircraft. 


Specifications 

Dimensions: 190 x 200 x 370 mm 

Weight: (laser) 12.5 kg, (electronics unit) 4.5 kg 
Power supply: 28 V DC, 300 W 

Operating wavelength: 1.06 microns 

Pulse repetition frequency: 10 pps 

Angular coverage: within 10° semi-apex angle cone 
Range: 10 km 

Accuracy: 3.5 m standard deviation 

Reliability: >1000 h MTBF 


Status 
In service. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Type 118 lightweight laser 


designator/ranger 

The Type 118 laser transceiver is suitable for inte- 
gration with the visual optics of future or existing heli- 
copter sights to designate targets for spot-tracker or 
laser-guided weapon applications. It is a lightweight 
Nd:YAG device, originally developed and produced for 
the mast-mounted sight on the US Army OH-58D Army 
Helicopter Improvement Programme (AHIP). 


Specifications 

Dimensions: 153 x 337 x 163 mm 
Wavelength: 1.06 microns 

Output energy: 110 mJ 

Pulse Repetition Frequency: 20 pps max 
Range: 300 m-10 km 

Resolution: 5 m 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Type 126 laser designator/ranger 
The Type 126 is a high energy Nd:YAG rangefinder and 
designator system developed for the UK MoD Thermal 
Imaging Airborne Laser Designation (TIALD) pod. The 
Type 126, comprising separate transmitter unit and 
power supply/control unit for ease of pod or aircraft 
installation, provides very high output energies at pulse 
repetition rates of up to 20 Hz in a temperate environ- 
ment ranging from —54 to +71° C. 


Status 
In production and in service in the TIALD pod. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Type 221 thermal imaging 


surveillance system 

The Type 221 thermal imaging surveillance system is 
designed for service with military helicopters. Devel- 
oped by GEC-Marconi Avionics in conjunction with Barr 
& Stroud Limited, the system incorporates an IR18 ther- 
mal imager and telescope by the latter company, with 
sightline stabilisation steering provided by a GEC- 
Marconi stabilised mirror. The assembly is contained in 
a pod which either can be mounted beneath the nose of 
a helicopter or can project through an aperture in the 
aircraft floor. 

The Barr & Stroud IR18 imager unit provides a nor- 
mal field-of-view of 38° in azimuth and 25.5° in elev- 
ation. In the Type 221 application, users can choose a 
telescope magnification of either X2.5 or x9, with corre- 
sponding wide or narrow fields-of-view. The wider field- 
of-view (15.2° azimuth by 10.2° elevation) would be 
used for general surveillance, target acquisition or navi- 
gation; the narrow field-of-view (4.2° azimuth by 2.6° 
elevation) permits detailed observation for target identi- 
fication or engagement of targets detected in the wide 
field-of-view mode. With the GEC-Marconi sighting mir- 
ror in the pod installation the system has fields-of- 
regard of +15 to -30° in elevation and +178° in azimuth. 
The entire sensor system is vertically mounted above 
the mirror which is angled periscope fashion at 45° to 
the horizontal to provide views in the horizontal plane. 

The sensor system employs Mullard SPRITE detec- 
tor units cooled by a Joule-Thompson minicooler sup- 
plied with high pressure compressed air. The air source 
is a bottle, mounted on the equipment and charged 


The GEC-Marconi Avionics/Barr & Stroud Type 
221 thermal imaging surveillance system 


The GEC-Marconi Avionics Type 126 lightweight laser designator 


immediately before flight. This has a capacity of 1 litre 
and provides a system operation time of approximately 
2.5 hours. If greater endurance is required other cool- 
ing options, involving the use of mini-compressors per- 
manently connected to the equipment, are available. 
The system operates in the 8 to 13 micron band and 
has a sensitivity of between 0.17 and 0.35° C to target 
background and surroundings. 

The GEC-Marconi mirror has an aluminium reflective 
element which is diamond machined to a flatness of 
two fringes at 550 nm. This mirror has a reflectivity of 
greater than 97.5 per cent at 45° incidence, averaged 
over 8 to 12 microns. Its stabilisation system comprises 
a two-axis device with integrating rate gyros as rate sen- 
sors. The mechanism is driven in each axis by a direct- 
drive DC torque motor while steering is obtained by tor- 
quing the integrating rate gyro. Angular information is 
derived from a resolver fitted to each axis. The mirror 
sightline is controlled by signals from an electronics 
unit which also provides power and signals to the main 
turret azimuth drive on the pod. System control may be 
exercised through a digital computer or by a hand con- 
troller unit. According to GEC-Marconi, the use of the 
mirror system provides a higher degree of stabilisation 
than is normally attainable by other methods and the 
resultant image is blur-free under typical aircraft 
vibration conditions. Infra-red spectrum vision is 
obtained via a germanium window on the front of the 
mirror turret assembly. 

The display may be presented on either 525- or 625- 
line television monitors. The output is either in CCIR or 
EIA composite video formats, as required. This tele- 
vision-compatible output may be displayed on one or 
more monitors situated at various locations throughout 
the aircraft and Barr & Stroud emphasises the desir- 
ability of having monitors at both the pilot and winch 
operator positions of a helicopter in order to co-ordi- 
nate crew members for better hover control during 
night and bad visibility winching operations. 

The Type 221 system is intended for use in medium 
to large helicopters and roles envisaged include mari- 
time reconnaissance, search and rescue and inte- 
gration with onboard weapon systems to improve 
all-weather capability. 


Specifications 

Dimensions: (pod unit) 865 mm long x 420 mm max 
diameter 

(electronics unit) 127 x 432 x 330 mm max 

Weight: (scan head unit) 3.8 kg 

(electronic processor unit) 2.4 kg 
(power supply unit) 1.2 kg 

(IR18 thermal imager) 7.4 kg 
(telescope) 8.4 kg 

(pod complete) 75 kg 
(electronics unit) 8 kg 

(total system) 83 kg 


Status 

In service. The GEC-Marconi Type 221 thermal imager 
has been fitted to a number of Aerospatiale/Westland 
Puma helicopters operated by the Royal Air Force in 
Northern Ireland under the project name Pleasant 3. 


Contractors 
GEC-Marconi Avionics, Edinburgh. 
Barr & Stroud Ltd. 


Type 629 lightweight modular 


rangefinder 

The GEC-Marconi Avionics Type 629 Nd:YAG laser 
ranger is the standard transceiver in production for a 
number of military applications. It is based on an 
Nd:YAG laser to provide low-cost ranging over ranges 
of 330 yds to 6.3 nm (300 m to 10 km) with an accuracy 
of 2.5 m. Variants of the rangefinder are used in army 
and air force applications in a number of countries. 


Specifications 

Dimensions: 200 x 180 x 130 mm 

Weight: 6 kg 

Power supply: 22-30 V DC, 200 W 

Pulse Repetition Frequency: 10 pps nominal 
Output energy: >60 mJ 


The GEC-Marconi Avionics Type 629 lightweight 
modular rangefinder 


Status 
In production for a number of military applications. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FLIR platform for the Agusta 
A129 


GEC-Marconi Avionics is supplying a compact steer- 
able platform for the pilot’s night vision system being fit- 
ted to the Agusta A 129 helicopter. The contract was 
awarded in Spring 1986. 

The platform, on which are mounted systems pro- 
vided by Loral, has a two-axis gimbal movement, with 
+130° range in azimuth and +20 to -60° in elevation. 
The platform is matched to the pilot’s head movement 
to give a visually coupled system. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Laser ranger and marked target 


seeker 

The Laser Ranger and Marked Target Seeker (LRMTS) 
is a dual-purpose unit which can be used as a Self- 
contained laser ranger or as a target seeker with simul- 
taneous rangefinding. In the target seeking role it can 
be used to detect and attack any target designated by 
ground troops with a compatible laser, enhancing the 
effectiveness of battlefield close air support. 

The LRMTS is an Nd:YAG laser mounted in a stabil- 
ised cage, which allows beam-pointing and stabilis- 
ation against aircraft movement. The seeker can detect 
marked targets outside the head movement limits. It 
operates at a relatively high pulse repetition frequency, 
thus allowing continuous updating of range information 
during ground attack. As range is a crucially important 
parameter for accurate weapon delivery, and yet vir- 
tually unobtainable on a non-laser equipped aircraft, 
the LRMTS is a vital additional sensor. 

In a typical operation, a forward air controller with 
pulsed laser target-designation equipment directs the 
aircraft to a location within laser detection range before 
switching on the ground marker equipment. Radio 
communications between the forward air controller and 
aircraft crew are minimised and positive identification 
of even small, hidden or camouflaged targets is 
assured. 


-UK / ANTI-SUBMARINE WARFARE 


129 


A GEC-Marconi Avionics LRMTS mounted near the nosewheel bay of the Royal Air Force Panavia 
Tornado GR. Mk 1 


GEC-Marconi Avionics LRMTS optics in the nose 
of the British Aerospace Harrier GR. Mk 3 


Once the LRMTS has detected the laser energy 
reflected from the target it provides steering com- 
mands to the pilot on the head-up display. Ranging 
data is also shown and fed directly into weapon aiming 
computations for the accurate and automatic release of 
weapons. 

The LRMTS is easy to install and harmonise with 
other aircraft systems and is said to be more effective 
than any alternative sensor during operations at the 
grazing angles used in low level ground attack. By 
improving weapon delivery accuracy, the sensor 
ensures a high probability of success in single-pass, 
high-speed attacks. 

Associated with the LRMTS head is an electronics 
unit which contains power supplies and ranging and 
seeker processing. The laser needs a transparent win- 
dow and in the Jaguar is mounted behind a chisel- 
shaped nose, with two sloping panels. For the Harrier, 
where there is more chance of debris accumulation 
during VTOL operations, the optics are protected by 
retractable eyelid shutters. 

A specially designed installation for the Royal Air 
Force Panavia Tornado has incorporated the LRMTS 
into an underbelly blister. In addition to the systems in 
service with the Royal Air Force, the equipment is also 
used by three overseas air forces. 


Specifications 

LRMTS head 

Dimensions: 300 x 269 x 607 mm 
Weight: 21.5 kg 

Operating wavelength: 1.06 microns 
Pulse repetition frequency: 10 pps 
Angular coverage: (elevation) +3 to —20° 
(azimuth) -12 to +12° 

Roll stabilisation: +90° 

Detection angle: +18° from aircraft heading 
Max range: >9 km 


Electronics unit 

Dimensions: 330 x 127 «x 432 mm 

Weight: 14.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 700 VA 
28VDC,1A 


Status 

In service. Development of the LRMTS began in 1968 
under a government contract and prototype units were 
first flown in 1974. Deliveries to the Royal Air Force, 
accounting for over 200 units, for installation in nose 
housings of the British Aerospace Harrier and Sepecat 
Jaguar aircraft were completed in 1984. Deliveries for 
Royal Air Force Tornado GR. Mk 1s continue and over 
700 LRMTS had been delivered to the Tornado, Jaguar 
and Harrier programmes. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Nightbird night vision goggles 
Nightbird is a conventional night vision goggle 
designed specifically for fighter applications. As well as 
having all the attributes of NITE-OP (see next item), 
Nightbird has two key technologies integrated into the 
system to allow full compatibility with fighter aircraft: 
HUD compatibility and automatic detachment on 
ejection. 

The optics are designed to allow HUD symbology to 
be viewed through the NVG. In aircraft equipped with 
FLIR and raster/cursive HUDs this feature allows sen- 
sor fusion of both images, giving dual band viewing. 

To ensure that the goggles are not on the head dur- 
ing ejection, an auto-detach mechanism has been 
designed and fully qualified. Auto-detach allows the 
goggles to be released from the head typically four milli- 
seconds after initiation of ejection. 


Status 

In full production for the Royal Air Force Harrier GR. 
Mk 7, Tornado GR. Mk 1/1A and Jaguar. Deliveries 
commenced in 1991. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


GEC-Marconi Avionics Nightbird night vision 
goggles for fast-jet aircraft 
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NITE-OP night vision goggles 

The GEC-Marconi Avionics NITE-OP night vision gog- 
gles are specifically designed for helicopter aircrew, 
enabling them to fly visually at night. 

NITE-OP NVGs have a fully circular 45° field-of-view. 
The optical design provides large eye relief and exit 
pupil which facilitates the use of an eye protection visor 
or NBC protective mask. The NITE-OP NVGs are light- 
weight and yet robust, being manufactured using the 
latest composite materials. The electrical configuration 
ensures high reliability by incorporating the batteries 
within the NVGs. There are no external wires or connec- 
tors and each image intensifier tube is powered inde- 
pendently. Either Generation 2 or Generation 3 image 
intensifier tubes may be fitted. 


Specifications 

Weight: 0.8 kg 

Power supply: lithium batteries (independent for each 
channel) 

Field-of-view: 45° 


Status 

NITE-OP is now in service with helicopter aircrew of all 
UK services and has also been supplied to several over- 
seas customers. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The GEC-Marconi Avionics NITE-OP night vision 
goggles for helicopters 


TIALD day/night attack pod 

The Thermal Imaging Airborne Laser Designator 
(TIALD) provides military aircraft with laser designation, 
thermal imaging, television and video tracking to maxi- 
mise the effectiveness of both laser and conventional 
weapons on ground attack aircraft. It offers both ther- 
mal imaging and TV sensor data selectable by a switch 
during flight to provide a day, night and adverse 
weather capability. This allows the aircrew to choose 
the optimum sensor at the site of the intended attack. 

Apart from the cockpit display and controls the pod 
is self-contained, taking its power from the aircraft pri- 
mary supplies. Interface with the avionics is via a MIL- 
STD-1553B databus. 

The forward section of the pod contains the thermal 
imager and TV sensors, the telescope and the laser 
designator transceiver unit. The laser, TV and thermal 
imager optical paths are combined within the telescope 
and steered over a wide angle of regard by the pod roll 
and gimbal arrangement. The combined optical path is 
stabilised against aircraft movement and pod vibration 
by a stabilised mirror. The combination of optical paths 


The GEC-Marconi Avionics/British Aerospace 
TIALD pod 


The TIALD pod shown on the front left shoulder station of an RAF Panavia Tornado GR. Mk 1 


is an important design feature which contributes to min- 
imising the harmonisation errors between the three 
sightlines as well as enabling a narrow pod diameter 
with a large optical aperture. 

The static rear sections of the pod contain the ram-air 
cooler, electronics units and power supplies. The video 
tracker is included in the electronics. 

In operation the sightline would be directed on to the 
target area, either by commands from the aircraft avion- 
ics using data from the navigation system, radar and so 
on, or by manual control by the crew. When the target 
has been selected on the video display the tracker is 
engaged and locked to the target. Once this has been 
achieved the aircraft may be manoeuvred with the pod 
system automatically keeping the target on boresight 
and designated by the laser. 

The equipment is used to designate the target for la- 
ser-guided weapons delivered from either the attacking 
or an accompanying aircraft. Alternatively, an attack 
using conventional weapons could proceed by updat- 
ing the aircraft's weapon aiming computer with range 
and bearing information from the pod. TIALD also has a 
passive air-to-air and a reconnaissance/surveillance 
capability. 


Specifications 

Dimensions: (length) 2900 mm x (diameter) 305 mm 
Weight: 210 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 2 kW max 
Fields-of-view: (wide) 10°, (narrow) 3.6° 

Electronic zoom: <2, x4 


Status 
In production for Tornado GR. Mk 1 aircraft. TIALD was 
used during Gulf War operations. 


Contractors 

GEC-Marconi Avionics, Edinburgh. 
British Aerospace Systems & Equipment Ltd. 
GEC-Marconi Avionics, Basildon. 


Cats Eyes night vision goggles 
With the Cats Eyes system the images from the two vis- 
ual input paths, one direct and the other from the inten- 
sifier, are registered in a 1:1 relationship and so 
complement one another. The advantages of this 
arrangement have been established during extensive 
low level night flying trials involving a fully integrated 
night vision cockpit with compatible lighting, conven- 
tional raster scan head-up display (portraying infra-red 
images of the outside world produced by a fixed for- 
ward-looking infra-red pod), and a head-down multi- 
function display. 

GEC-Marconi Avionics gives the following advan- 
tages of Cats Eyes: 

the resolution and dynamic range of the head-up dis- 
play seen through Cats Eyes is not impaired since it is 
viewed directly through the combiners as opposed to 
the image intensifiers; 

monitoring of all cockpit instruments is much easier 
using see-through combiners; 

pilot awareness of the outside world is improved 
because of the direct vision and ability to scan with eyes 
on either side of the combiners; 

the pilot’s sense of orientation is improved from the 
combination of direct vision and better peripheral 
vision; 


dusk to dark transitions are less problematical 
because the image-intensifier display becomes more 
noticeable as the direct outside-world view becomes 
fainter; 

the shorter length of the Cats Eyes system permits 
the pilot a greater degree of head mobility than is poss- 
ible with conventional NVGs; 

Cats Eyes NVGs are compact, lightweight, rugged 
and have a single-handed quick release for the helmet 
interface. 


Specifications 

Weight: (including mount and helmet bracket) 0.82 kg 
Field-of-view: 30° circular 

Magnification: unity 

Eye relief: 1 in (25 mm) 

Exit pupil: 0.4 in (10 mm) 


Status 

Cats Eyes has been selected as the standard NVG for 
all US Navy and Marine Corps fixed-wing tactical air- 
craft. More than 800 sets are on order for seven 
customers. 


Contractor 
GEC-Marconi Avionics, Rochester. 


GEC-Marconi Avionics Cats Eyes night vision 
goggles 


te See 


Helicopter infra-red system 

The Helicopter Infra-Red System (HIRS) is a high resol- 
ution IR18 thermal imaging system, developed in con- 
junction with Barr & Stroud and mounted in a steerable 
pod which provides real-time pictures to a display. The 
system is modular, making it adaptable to a number of 
applications and is normally gimbal-mounted, although 
a fixed mount can be provided. Objects as close as 
1.5 m can be viewed and a x6 infra-red telescope is 
used for long-range detection. Pictures are presented 
on a 525/625-line monochrome display, which is also 
provided with the associated controls. More than one 
display can be linked to the sensors and the picture can 
be video recorded or data linked to a ground station. 


Specifications 

Weight: (total system including monitor and air bottle) 
35 kg 

(x6 telescope) 3.9 kg extra 

Power supply: 24 V DC, 32 W 

Field-of-view: (normal) 38° x 25.5° 

(<6 telescope) 6.3° x 4.25° 

Angle-of-view: (elevation) +10 to -100° 

(azimuth) +100° 


Status 
In production and service. 


Contractors 
Simrad Optronics. 
Barr & Stroud Ltd. 


The Simrad Optronics/Barr & Stroud IR18 helicop- 
ter infra-red system 


LT 1065 hand-held thermal 
imager 

The LT 1065 hand-held thermal imager is compact, 
lightweight and self-contained, being powered from a 
small battery pack which may be either belt-mounted or 
carried over the operator’s shoulder by a sling strap. 
Operating in the 3 to 5 micron band, the imager is 
unusual in that it requires no external cooling supplies, 
the detector cooling being achieved by thermo-electric 
methods. This factor makes the system particularly suit- 
able for use in aircraft or in any confined space where 
the presence of pressurised gas bottles could constitu- 
te a hazard. Its independence of a cooling gas supply 
also extends the operational duration of the system, a 
single battery charge being capable of maintaining 
operation for periods of over 8 hours. While the battery- 
powered method of operation is ideal for portable use, 
the system may, however, derive its power supply from 
standard 12 or 24 V vehicle batteries. 

In standard form, the unit has a field-of-view of 10° in 
azimuth and 7° in elevation with a lens providing a x1 
magnification. A x0.44 magnification wide-angle lens is 
an available option offering a field-of-view of 22.5° azi- 
muth and 16° elevation. Other lenses, offering longer 
focal lengths for long ranges and greater angular resol- 
utions, and shorter focal lengths for wider fields-of-view, 
are understood to be under development. 

The imager employs a mechanical system for scan- 
ning an array of 12 detectors placed at the focal point of 
the objective lens. Sequential scanning is carried out by 
an eight-faceted rotating mirror and the detector out- 
put, following processing, is fed to a bank of light-emit- 
ting diodes which are again scanned by the mirror at a 
point diametrically opposite the detector bank. Light 
output from the light-emitting diodes is fed to a small 
eye-piece screen and appears to the operator as a pic- 
ture similar to that produced by a 96-line television 
screen. This, despite the relatively small number of 
lines, produces a high quality image of good resolution. 

The system is easy to operate, possessing only four 
controls; an on/off switch and knobs which control 
focus, brightness and contrast. It is normally held to the 
user’s eye by grip straps on the side of the unit’s casing 
but a removable pistol grip is also provided. For pro- 
longed operations from the footstep of a helicopter, a 
chest harness may be used to relieve the operator of 
the need to support the imager but it is small and light 
enough to be supported by bungee straps suspended 
from the top of a cabin or cockpit door aperture. This 
removes the need to support the unit and also elimin- 
ates the problem of aircraft vibration, which tends to 
affect the use of some portable, direct viewing eye- 
piece systems. 

The thermal imager’s eye-piece may be fitted with 
adaptors to permit attachment of still or cinematogra- 
phy cameras to obtain permanent records. A television 
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The LT 1065 hand-held thermal imager aboard a 
JetRanger helicopter 


camera interface may also be used for remote display 
on a monitor or for videotape recording. When not in 
use the entire system, including the Ni/Cd recharge- 
able battery pack, can be stored or transported in a 
briefcase-sized carrying case. 

The system operates over a temperature range var- 
ying from —20 to +40° C and can detect targets exhib- 
iting a temperature differential of less than 1° C from 
their background or surroundings. This degree of sen- 
sitivity led to the system, aboard a JetRanger helicop- 
ter, being instrumental in the discovery, after less than 
one hour's flying, of a dead body which had remained 
undetected despite searches by 100 police officials 
aided by dog teams over a two-week period. 


Specifications 

Dimensions: (hand-held imager (excluding pistol grip)) 
310 x 160 x 120 mm 

(shoulder battery pack) 133 x 75 x 70 mm 

(carrying case) 457 x 345 x 165 mm 

Weight: (hand-held imager) 3 kg 

(battery pack) 2 kg 

(carrying case (empty)) 1 kg 


Status 
In production and service. 


Contractor 
Simrad Optronics. 


Hand-held thermal imager 

The THORN EMI Hand-Held Thermal Imager (HHTI) isa 
light, rugged and compact unit, with high performance 
in a number of roles including airborne reconnais- 
sance. The imager is easy to operate and as convenient 
to carry as a pair of binoculars. The equipment uses 
modules developed from the UK Class | thermal imag- 
ing common module programme, is adaptable and has 
stretch capability. The HHTI is considerably lighter than 
the MRTI but offers a dramatic improvement in its per- 
formance/weight ratio. This has been achieved by opti- 
mising the design to take full advantage of all recent 
advances in thermal imaging technology. 


Specifications 

Dimensions: 470 x 210 x 160 mm 

Weight: (including cooling air bottle and battery) 5 kg 
Power consumption: less than 4 W 

Field-of-view: (wide) 20° x 8.6° (x2 magnification) 
(narrow) 8° x 3.4° (x5 magnification) 


Status 
In service with over 15 armed forces worldwide. 


Contractor 
THORN EMI Electronics Ltd. 


The THORN EMI hana-held thermal imager being used for airborne observation tasks 


132 ELECTRO-OPTICS / UK 


Laser altimeter 

The THORN EMI laser altimeter uses active infra-red 
techniques originally developed by the company for 
use in missile proximity fuzing. Compact, lightweight 
and offering high accuracy height measurement, the 
device is particularly suitable for helicopters and 
remotely piloted helicopters. For military applications, 
the laser altimeter has the important advantage that it 
operates covertly. 


Specifications 

Dimensions: 110 x 110 x 96 mm 
Weight: 0.8 kg 

Power supply: 28 V DC 
Operating frequency: near infra-red 
Radiated power: 100 W peak 
Altitude range: 1-1000 ft 

Output signals: analogue 
Accuracy: 0.2-50 m +0.5 m 
33-300 m +1% 

Temperature: —32 to 44°C 


Status 
_ Pre-production manufacture. Installed in ML Aviation’s 
Sprite remotely piloted helicopter. 


Contractor 
THORN EMI Electronics Ltd. 


The THORN EMI Electronics laser altimeter is fit- 
ted on the ML Sprite remotely piloted helicopter 


Multirole thermal imager 

The MultiRole Thermal Imager (MRTI), which uses 
Class | modules from the TICM programme, has been 
developed as a direct and indirect view system and 
both systems are now in quantity production for the 
British Army and the Royal Navy. MRTI has a wide 
range of applications on the battlefield, for offshore 
patrol, airborne surveillance, weapon-aiming and mor- 
tar and artillery fire observation. Successful flight trials 
with MRTI have been conducted on an Army Air Corps 
Scout helicopter. 

Thermal radiation is detected by a CMT detector 
array which is scanned across the scene in a series- 
parallel mode. The detector array operates at 80°K and 
can be cooled to its working temperature by a Joule- 
Thompson cooler using compressed air or by a closed- 
cycle cooling engine. MRT! is configured to use a 0.6 
litre air bottle which, when charged to a pressure of 300 
atmospheres, will cool the detector for 4.5 hours. 
Alternatively, the closed-cycle cooler has a power con- 
sumption of 40 W. 

The system operates in the 8 to 13 micron band and 
has a temperature sensitivity of less than 0.1°K. Two 
fields-of-view are provided with the standard MRTI tele- 
scope: 4.9° x 3.2° and 12.9° x 8° in the narrow and 
wide settings respectively. Telescopes are also avail- 
able giving a narrower field-of-view. The equipment 
maintains focus when it is switched from one field-of- 
view to the other. Controls for temperature offset and 
temperature window enable the operator to emphasise 
different temperature ranges within the thermal scene 
under surveillance. Hot/white or cold/white image 
polarity is selected by a switch. 

When used in the direct view mode, the thermal 
scene is reconstructed using a scanned light-emitting 
diode array. By adding another module to the direct 
view system, a CCIR television compatible output to a 
remote display can be obtained to form the indirect 
view system. The indirect view image monitor can be 
mounted on the imager or removed to a required 
position. 


The THORN EMI payload thermal imager mounted in a Flying Pictures Europod on a Eurocopter BO 105 
operated by the Devon and Cornwall Constabulary 


Specifications 

Dimensions: (direct view imager) 500 x 250 x 200 mm 
(indirect view imager) 445 x 250 x 200 mm 

Weight: (direct view imager) 10.4 kg 

(indirect view imager) 11.05 kg 


Status 
In quantity production. 


Contractor 
THORN EMI Electronics Ltd. 


Payload thermal imager 

The payload thermal imager provides 24 hour surveil- 
lance and is suitable for a number of platforms includ- 
ing helicopters, RPVs, ships, masts and towers. The 
imager allows search and surveillance in darkness, 
poor visibility or where the area under observation is 
obscured. 

Based on Class 1 common modules, the imager 
weighs less than 6 kg, including the engine used for 
detector cooling. The overall weight of the pod, which 
also contains a colour TV camera, is around 20 kg. 

With the recent advance in detector technology, the 
thermal and spatial resolution achievable with Class 1 
systems which operate in the 8-12um band now 
approaches that of larger devices. The thermal 
imager’s 8° and 20° dual field-of-view makes it suitable 
for surveillance activities as well as search operations 
where a wider area needs to be covered. 

The thermal image is displayed on a TV monitor 
within the helicopter’s cockpit, which can display ther- 
mal images and TV pictures either separately or 
together on a split screen. Operator controls are kept to 
a minimum - a joystick to control field-of-view and the 
displayed image. 

A second application for the payload thermal imager 
is aS part of the sensor package for the Raven RPV 
produced by Flight Refuelling. 

The thermal imaging package is based on the 
THORN EMI Electronics multirole thermal imager, with 
the 8 and 20° dual field-of-view telescope from the 
hand-held thermal imager. The indirect view device will 
have a CCD camera with the output fed into the RPV’s 
systems and transmitted to the ground station via a se- 
rial microwave link. 

The overall weight of the package, including the 
engine which provides detector cooling, will be around 
6.5 kg. The package will be installed in fixed mountings 
on board Raven, with power for both imager and cool- 
ing engine drawn from the RPV’s onboard systems. 


Specifications 

Dimensions: (imager) 290 x 180 x 160 mm 
Weight: 5.9 kg 

Field-of-view: (wide) 20° x 12.5° 

(narrow) 8° x 5° 

Cryogenics: Stirling split-cycle cooling engine 


Status 

In production for installation in Europod on helicopters. 
On evaluation trials for the Raven RPV by the US Army 
under the Foreign Comparative Testing Programme. 
Systems have been sold to Japan and the USA. Also 
selected for a Eurocopter BO 105 helicopter operated 
by the Devon and Cornwall Constabulary. 


Contractor 
THORN EMI Electronics Ltd. 


Steerable stabilised thermal 
imager 

The Steerable Stabilised Thermal Imager (SSTI) com- 
prises the thermal imaging sensor, steerable stabilised 
housing and remote-control unit. 

The thermal imaging sensor is based on the UK 
Class 1 modules. Detector cooling is achieved with a 
Stirling split-cycle cooling engine. Minimum resolvable 
temperature difference is typically 0.1°K. Output is 
CCIR 50 Hz 625-line or 60 Hz 525-line RS170. 

The steerable stabilised housing is fully environmen- 
tally sealed and incorporates a facility for washing the 
imager lens. It contains a fan and heater for control of 
the imager’s immediate environment. The housing 
incorporates gyroscopes and serves to control imager 
movement. It is designed for low maintenance, easy 
installation and rapid access to the imaging sensor. 

The remote-control unit allows control of the position 
of line-of-sight, imager field-of-view, contrast, bright- 
ness and focus. 


Specifications 

Dimensions: (imager) 290 x 220 x 144 mm 

(pod) 300 mm diameter 

Weight: (imager) 5.2 kg, (pod) 9.8 kg 

Power supply: 28 V DC, 50 W continuous, 500 W peak 
Field-of-regard: +180° azimuth, +30°/-160° elevation 
Slew rate: azimuth 100°/s, elevation 60°/s 
Field-of-view: (wide) 20° x 12.5° 

(narrow) 8° x 5° 


Contractor 
THORN EMI Electronics Ltd. 
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Type 8010 electro-optical sensor 
The primary role of the Type 8010 electro-optical sen- 
sor is day low and medium altitude tactical reconnais- 
sance operations conducted by fighter bomber, 
maritime reconnaissance aircraft and UMAs. A second- 
ary role is day low and medium altitude surveillance 
operations on light aircraft aiding government agency 
functions, including police, coastguard, drug enforce- 
ment and fishery protection. 

The Type 8010 consists of a 4096 element linear 
CCD array with a scan rate of 200 Hz. Its principal fea- 
tures are high spatial resolution with 12 um size, con- 
trast stretch for low light and haze penetration, imagery 
recorded on S-VHS video tape and capability for 
onboard real-time display and for in-flight data trans- 
mission. It is a form and fit replacement for Vinten 
70 mm film format framing cameras. 


Specifications 

Dimensions: 226 x 154 x 280 mm 
Weight: <8.8 kg 

Lenses (interchangable): 6 in 
field-of-view 

3 in (76 mm) - 40° field-of-view 

1.5 in (38 mm) - 70° field-of-view 


(152mm) + 20° 


Contractor 
W Vinten Ltd. 


Type 950/955 cameras 


The Type 950 and 955 panoramic cameras are 
designed to meet operational requirements for low, 
medium and high altitude reconnaissance. The cam- 
eras can be fitted on a variety of airborne platforms 
including aircraft and UMAs. Both the Type 950 and 
Type 955 are of compact design with a high degree of 
commonality which enables the cameras to be installed 
as role change units. The design enables the cameras 
to be fitted in small diameter reconnaissance pods in 
keeping with the dimensions of other sensors including 
IRLS, FLIR and EO sensors. 

Both camera types are digitally controlled for oper- 
ations on aircraft equipped with MIL-STD-1553 databus 
or with conventional aircraft avionics systems. The cam- 
era control systems allow in-flight selectable across- 
track coverage angles from wide to narrow field-of-view. 

The lenses have been designed specifically to meet 
the resolution requirements for a range of operational 
requirements at various altitudes. The lenses are very 
high resolution and are pre-focussed for optimum per- 
formance over the specified range of pressure, tem- 
perature and altitude without the need to re-focus the 
lens whilst airborne. The cameras record on 5 in wide 
standard or thin based film. 

The Type 950 camera features a high resolution 
150 mm lens for low and medium altitude reconnais- 
sance. The Type 955 camera features a 300 mm lens 
for medium and high altitude reconnaissance. 


Specifications 

Weight: (Type 950A) 34 kg, (Type 950C) 41 kg 
(Type 955B) 50 kg 

Power supply: 28 V DC 


Contractor 
W Vinten Ltd. 


Linescan 214 infra-red 
reconnaissance/surveillance 


system 

The Linescan 214 is a member of Vinten’s range of 200 
Series equipment, which was initially developed for the 
UK Government for military application. 

The 201 and 212 systems record imagery on stan- 
dard 70 mm photographic film. The 214 Linescan has 
been developed to meet a requirement for real-time 
imaging, although facilities for recording the output 
have also been incorporated. 

The 214 system operates in the 8 to 14 micron band. 
It has an instantaneous field-of-view of 1.5 mrad with an 
across-track scan of 120°. Thermal resolution (RMS 
noise equivalent temperature) is 0.25° at 22°C. The 
system is cooled by liquid nitrogen and will operate for 
up to 5 hours from a single reservoir charge. It incorpor- 
ates an integral film recorder, using standard aerial 
photographic film and the 6 m capacity cassette pro- 
vides a typical coverage of 35 nm by 0.5 nm (65 km by 
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This picture of the imagery from a Vinten Linescan system shows hot areas as white. Note the hot engine 
casings on the two British Aerospace Canberras 


The Vinten Linescan 204 


1 km) at 1000 ft altitude. Velocity/height range is within 
the band 0.1 to 1 radian/s depending on the recording 
method in use. Selection of velocity/height ratio is 
made at the cockpit control unit in a series of eight 
steps. The unit also contains an automatic gain control 
switch which provides overland and oversea selection 
in four steps. A video inversion control is incorporated, 
allowing hot targets to be displayed in either black or 
white polarity. 

The mixed video and synchronisation pulse output is 
compatible with a wide range of recording and data 
transmission systems and equipment. Tape-recording 
systems for recording and playback, either in the air or 
on the ground, are also available from UMSL and 
Pacific Aero Systems of Italy and the United States 
respectively. 


Specifications 

Dimensions: (linescan sensor) 258 x 437 x 318 mm 
(cooling pack) 273 x 140 x 105 mm 

(control unit) 113 x 146 x 113 mm 

Weight: (linescan sensor) 12 kg 

(cooling pack) 1.7 kg 

(control unit) 1.1 kg 


Status 

In service. Several hundred 201 systems have been 
delivered and are in service in a number of countries. 
The 201 system is, for example, the standard equip- 
ment aboard the Canadair CL-89 surveillance RPV. An- 
other member of this series is the Linescan 212 system 
designed for use in light aircraft and helicopters. A 
number of these systems are also in service throughout 
the world. 


Contractor 
W Vinten Ltd. 


Linescan 401 infra-red 
reconnaissance/surveillance 


system 

The Vinten 401 infra-red linescan system is designed 
for low level, high-speed air reconnaissance. The sys- 
tem operates in the 8 to 14 micron band and employs a 


The Vinten Linescan 214 


five element CMT detector array which is cooled to liq- 
uid-air temperature by a Joule-Thompson high press- 
ure air minicooler. Typical endurance times from a 
standard air cylinder are 120 minutes at 20°C and 
45 minutes at 70°C soak temperatures. Detector cool- 
down time is less than one minute. 

Imagery is recorded on standard 70 mm _ photo- 
graphic film which is contained in a large capacity, 
quick-change magazine. Automatic velocity/height 
ratio control is provided and the flight navigation data is 
recorded on the film edge, reducing both aircrew and 
photo interpreter workloads. 

The transverse field-of-view covers 120° and can be 
offset to left or right to provide horizon-to-horizon cover- 
age. Roll stabilisation to +55° is provided and allows 
high angles of aircraft bank without loss of continuity of 
the scanned area or the resulting imagery. 

Cockpit control items include an event marker and a 
film-footage indicator. Built-in self-test circuitry acti- 
vates a cockpit warning lamp in the event of equipment 
unserviceability. 

Details of spatial resolution, thermal sensitivity and 
velocity/height ratio are classified. The equipment is 
said to be compatible with a number of high perform- 
ance strike aircraft. 


Specifications 

Dimensions: (linescan) 604 x 320 x 280 mm 
(roll swept diameter) 366 mm 

(cooling pack) 390 x 230 x 120 mm 

Weight: (linescan) 34 kg 

(cooling pack) 9 kg 


The Vinten Linescan 401 
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The Vinten Linescan 401 day (top) and night (bottom) pictures of a yacht marina and oil storage tanks 


Status 

In production and service. Seven countries have Lines- 
can 401s in service and it is fitted to the Royal Air 
Force’s Jaguar reconnaissance aircraft. Over 400 
Linescan systems, of all variants, have been sold to a 
total of 20 countries. Total sales value exceeds £40 
million. 


Contractor 
W Vinten Ltd. 


Linescan 4000 system 

The Linescan 4000 small lightweight sensor equipment 
is for high-speed, low level tactical aerial reconnais- 
sance with high performance aircraft. It can be installed 
in an external pod under the wing and under or in the 
fuselage of the aircraft. The sensor design is such that, 
although it has a very wide field-of-view, it only requires 
a very small aperture in the pod or fuselage. 

Operating in the infra-red 8 to 14 micron region of the 
electromagnetic spectrum, the linescan sensor collects 
the IR radiation from the terrain being overflown and by 
means of highly advanced conversion and processing 
electronics provides a video output signal. Thus the col- 
lection of the infra-red radiation and its instantaneous 
conversion into a video signal enables the IR imagery of 
the scene below the aircraft to be displayed in real-time 
onaTV monitor, recorded on a video tape recorder and 
transmitted via data link to a ground receiving station. 
The ground station would contain similar display and 
recording equipment and could also have a moving roll 
photographic paper recorder for the production of hard 
copy. 

The Linescan 4000 equipment consists of two units: 
the infra-red sensor unit and the infra-red electronics 
unit. 

The sensor unit is constructed with an aluminium 
alloy mainframe in the form of a platform on top of 
which are the detector assembly, the cooling engine 
and the housing for the electronic circuitry for the 
detector outputs, scanner pick-offs and speed control 
and the associated BITE. The IR optical components - 
the scanner with its drive motor, the parabolic mirrors 
and the ridge mirror - are on the underside of the main- 
frame platform. 


The electronics unit is a metal box designed to fit into 
a standard rack in the aircraft. It contains most of the 
electronic circuitry for video amplification, processing 
and roll correction cooling control and databus and 
video tape recorder interfaces with appropriate power 
supplies and BITE. 

The sensor unit infra-red optics are similar in prin- 
ciple to that of earlier linescans, where the scanner with 
its rotational axis parallel to the direction of flight col- 
lects radiation from the ground and transmits it to a pair 
of parabolic mirrors which focus via a combining ridge 
mirror on to the detector. 

While earlier models have a square section scanner, 
Linescan 4000’s scanner is of triangular section with 
three mirror facets. This improved design not only per- 
mits a horizon-to-horizon scan coverage but, with the 
advanced technology multi-element detector used, a 
much smaller infra-red collecting area is adequate. The 
infra-red collecting area for Linescan 4000 is one-quar- 
ter that of earlier Linescans with the consequent 
reduction in size of the required viewing aperture in the 
aircraft or pod structure. The Linescan 4000 infra-red 
optical system, scanner, parabolic and ridge mirrors 
are of aluminium alloy with diamond machined faces. 
These high quality optical surfaces are protected by an 
evaporated coating. The scanner rotates at 12 000 rpm 
to give 600 scans/s. An optical encoder on the scanner 
shaft provides continuous reference of scanner pos- 
ition and speed to the processing electronics. 

The multi-element CMT detector encapsulation 
accommodates a ‘cold finger’ to cool the detector to 
the required low operating temperature. The cold finger 
is itself cooled by a split-cycle Stirling engine which is 
part of the sensor unit. The cooling engine is electrically 
powered and has electronic control circuitry to main- 
tain the precise cryogenic temperature level at the 
detector. 

The Linescan 4000 uses the UkK-developed Signal 
PRocessing In The Element (SPRITE) detector tech- 
nology which can be operated at higher data rates than 
earlier generation infra-red detectors, with increased 
performance. A special Stirling split-cycle cryogenic 
cooling engine, developed by British Aerospace, sup- 
plies continuous cryogenic temperature cooling to the 
detector. The design features of the cooling system 
have led to a very robust system capable of long life in 
the operational environment aboard the aircraft. 


Side-looking infra-red system 

The Side-Looking Infra-Red (SLIR) system embodies 
elements of the UK Thermal Imaging Common Module 
(TICM) programme and is the only airborne application 
of this currently in fullscale development for intended 
production. SLIR also embodies the Sprite detector 
and the British Aerospace cooling engine. 


Linescan 4000 reconnaissance system for the 
Tornado 

The Tornado system incorporates a Vinten SLIR sys- 
tem and Linescan 4000 airborne infra-red surveillance 
system. Computing Devices is responsible for the sig- 
nal processing and video recording system. For the first 
time in such a tactical aircraft, cameras have been com- 
pletely replaced by an all-video system integrated with 
an advanced infra-red sensor. When fully operational 
the Tornado reconnaissance system will provide a very 
high quality picture of the battlefield and offers tremen- 
dous flexibility. 

The RAF requirement for the new system stipulates 
the need to identify targets close to the horizon while 
the aircraft is flying fast and low by day or night and in all 
weather. Mounted internally in the fuselage, the system 
provides horizon-to-horizon across-track coverage with 
roll stabilisation and gives a real-time TV display in the 
cockpit. 

In the Tornado, the output from the infra-red sensors 
is instantly recorded on video tape and the operator in 
the rear cockpit can also monitor the scene while the 
sortie is underway, both in real-time, directly from the 
sensors or by replaying video tape recorders. The sys- 
tem offers a high definition thermal picture which can 
be magnified or enhanced at the touch of a button. 


Specifications 

Dimensions: (sensor unit) 285 x 212 x 247 mm 
(electronics unit) 320 x 300 x 200 mm 

Weight: (sensor unit) 9.7 kg 

(electronics unit) 10 kg 

Power supply: 115 V AC, single phase, 110 VA 
200 V AC, 3 phase, 90 VA 

28 V DC, 50 W 


Status 
In service with the Royal Air Force Tornado GR. Mk 1A. 
Export sales have also been achieved. 


Contractor 
W Vinten Ltd. 


MIRLS 1000 miniature linescan 
MIRLS 1000 is based on the Linescan 4000 infra-red re- 
connaissance system, but is much smaller and is aimed 
at the growing number of sophisticated RPVs being 
developed which require a thermal imaging sensor. 
Several development units were delivered for evalu- 
ation to the UK MoD during 1986. 

MIRLS 1000 offers a 180° field-of-view and weighs 
5.4 kg. A real-time video output enables the system to 
provide an onboard TV display in aircraft, or a narrow- 
band data link can be used for transmitting the infra-red 
picture to a ground station. 


Status 
In development. 


Contractor 
W Vinten Ltd. 


Vicon 2000 reconnaissance 


management system 

The Vicon 2000 reconnaissance management system 
is a modular digital system designed for use with all 
types of reconnaissance sensors fitted in onboard 
installations or in pods. It consists of a navigational 
interface, system management unit, sensor interface 
units and a cockpit control unit. Components of the sys- 
tem are linked by serial communication, simplifying the 
interconnection requirements. 


Contractor 
W Vinten Ltd. 
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Airborne seeker evaluation test 


set 

The Airborne Seeker Evaluation Test Set (ASETS), a 
one-off test system, is used by the USAF to test the 
seeker heads in air-to-surface missiles. A large stabil- 
ised turret, mounted under the fuselage of a C-130 Her- 
cules, contains several such seekers in a controlled, 
airborne environment. All relevant seeker and target 
parameters are recorded for later evaluation. ASETS 
can carry almost any seeker or sensor payload, includ- 
ing infra-red detectors, lasers and millimetre-wave radar 
heads. 

Inside the C-130 are 16 racks of control, display and 
recording electronics. The underfuselage turret, 
believed to be the world’s largest, is inertially stabilised 
and has a five-axis gimbal system (developed by GEC- 
Marconi Avionics in the UK) which can maintain a point- 
ing accuracy of 8in at 1nm (25cm at 2km, 0.125 
mrad). The sensors can be directed through a full 360°, 
from +10 to -130° in elevation and through +30° in roll; 
the maximum slew rate is greater than 15°/s. 

During trials the aircraft will operate typically at 
1000 ft and at or below 100 kts airspeed. 

The 50 in diameter (137 cm) spherical turret is retrac- 
ted into the aircraft’s cargo hold and stowed horizon- 
tally before landing and extended after take-off; it has 
over 150 000 cm° of payload space and can carry up to 
135 kg of payload. 

Special software developed by AEL checks the abil- 
ity of missile seekers to locate and lock-on to a target. 
Missile tracking and pointing information is superim- 
posed on a television picture of the target area and dis- 
played on the five monitors in the cabin so that the 
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The AEL Defense Corporation ASETS turret deployed below a C-130 aircraft during airworthiness flight 


trials 


operators can assess the seekers’ performance in real- 
time; data is also recorded in analogue, digital or video 
format. Up to three seekers can be evaluated in the tur- 
ret simultaneously. 


Specifications 

Dimensions: 1370 mm diameter, extending 1370 mm 
below fuselage when in operation. 

Weight: total 4500 kg, including 1000 kg turret 


Status 

A series of eight airworthiness flight tests was conduc- 
ted in Summer 1986. The total AEL contract is put at $9 
million. The aircraft entered service with the 3246th 
Test Wing USAF at Eglin AFB Florida in 1987. 


Contractor 
AEL Defense Corporation. 


Airborne Surveillance Testbed 

In mid-1984 Boeing Aerospace received a $289.4 mil- 
lion, five-year research and development contract from 
the US Army to demonstrate the use of airborne infra- 
red sensors and data processors in an anti-ballistic 
missile defence system (a component of the Strategic 
Defence Initiative programme). The total programme 
was costed at $353.3 million. The programme, known 
as the Airborne Surveillance Testbed (AST) - formerly 
the Airborne Optical Adjunct (AOA) - involved a modi- 
fied Boeing 767 equipped with longwave infra-red sen- 
sors developed by Aerojet Electro Systems and 
Hughes Aircraft. 

The aircraft, which made its first flight (without the 
sensors fitted) on 21 August 1987, has an 86 ft long, 
9.6 ft wide, 7.6 ft high (2.6 x 2.9 x 2.3 m) extension to 
the forward upper fuselage, large enough to accommo- 
date two sensor packages, although the Aerojet sensor 
was cancelled early in the programme because of cost 
considerations. A series of flights on the Kwajalein 
Missile Range, using missiles fired from the Vanden- 
burg launch site, started in 1990 following delivery of 
the sensors from Hughes in 1989. 

The AST consists of the sensor, sensor signal pro- 
cessors and data processors. 

The highly complex sensor contains about 38 000 
detectors which are cooled to cryogenic temperatures. 
The detectors can pinpoint objects that emit heat in the 
cold vacuum of space. The pointing and tracking capa- 
bility of the system is highly accurate. 

Highly capable onboard computers convert infra-red 
signals from the focal plane array into electronic digital 
impulses at a rate of 387 million conversions per sec- 
ond. The digital signal processor then continues the 
processing of targets at a computational rate of more 


A specially modified Boeing 767 aircraft is the platform for the AST research effort 


than 15 billion operations per second, resulting in an 
end product of object sighting messages. 

The data processors take the object sighting mess- 
ages, establish tracks on each detected re-entry object 
and discriminate the re-entry vehicles from associated 
objects. All final data is then recorded on board for later 
analysis. The 25 million instructions per second and 
memory of 5.7 million words are furnished to perform 
these functions. 

The object of the programme was to determine the 
feasibility of using longwave infra-red sensors on an air- 
borne platform to augment a ground-based imaging 
radar to provide early warning and tracking of incoming 
ballistic missiles. The passive AST system is designed 


to detect ballistic missiles at the beginning of their ter- 
minal phase and pass data to a ground station. 

The 767 aircraft included a Honeywell data pro- 
cessor and Hughes infra-red sensor. This latter system 
incorporates a highly accurate mirror system, gimbal- 
mounted optical telescope and a focal plane array with 
38 400 detectors. 


Status 
Undergoing flight tests. 


Contractor 
Boeing Defense & Space Group, Missiles & Space 
Division. 


AN/ASQ-90 reconnaissance 


management system 

In the AN/ASQ-90 each frame of the RF-4’s reconnais- 
sance film is marked with data such as date, time, 
Squadron, detachment, sortie, latitude and longitude, 
radar mode, drift angle, altitude, heading, pitch, roll and 
so on. The system meets MIL-STD-782C and typically 
includes an Auxiliary Data Transfer Unit (ADTU), a Time 
Insertion Unit (TIU) and up to nine Recording Head 
Assemblies (RHA). 


A typical Fairchild reconnaissance management 
system 
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The ADTU receives the real-time flight data in ana- 
logue form and converts it to digital data 40 times per 
second. The data demand signal initiates annotation of 
film up to six times per second. Any fixed information is 
sent directly into a data programmer. The TIU is used to 
set the start time manually in the ADTU after which the 
crystal-controlled clock automatically updates the time. 


Specifications 

Dimensions: 508 x 228 X 228 mm 

Weight: 24.5 kg 

Power consumption: 300 VA 
Environment: —55 to +71°C, up to 70 000 ft 


Status 
In service in the McDonnell Douglas RF-4. 


Contractor 
Fairchild Space & Defense Corporation. 


AN/ASQ-197 reconnaissance 


management system 
In the AN/ASQ-197, the Sensor Control-Data Display 
Set (SC-DDS) was originally designed as the link 
between the operator and the reconnaissance systems 
on the F/A-18(RC) but can be expanded via a spare 
card slot to accommodate an electro-optic sensor suite 
with an interface to an external image processor. This 
also provides a hybrid film and EO capability with the 
same SC-DDS with a _ reprogrammable 16-bit 
microprocessor. 

Operational data is entered via a control panel with 
LED display. There is also BITE. 


Specifications 

Dimensions: 225 x 222 x 406 mm 

Weight: 13.7 kg 

Environment: —55 to +71°C, up to 70 000 ft 
Reliability: 1600 h MTBF 


Status 
In full-scale development for the McDonnell Douglas 
F/A-18. 


Contractor 
Fairchild Space & Defense Corporation. 


AN/AYA-10 reconnaissance 
management system 

The AN/AYA-10 is a high-speed airborne data acqui- 
sition system used with cameras, infra-red sensors, 
radar and so on. In general terms it is an updated ver- 
sion of the AN/ASQ-90 system described above. 


Specifications 

Dimensions: (signal data converter) 228 x 203 x 
406 mm 

(control-monitor) 228 x 146 x 127 mm 

Environment: —55 to +71°C, up to 70 000 ft 


Status 
In production for the Grumman OV-1D. 


Contractor 
Fairchild Space & Defense Corporation. 


AN/AAQ-21 Series 2000 thermal 
imaging systems 

The Series 2000 airborne thermal imaging systems 
consists of three models varying in resolution, field-of- 
view and price. 

The Series 2000 system is composed of the gimbal 
and thermal imager, input/output module, controller 
and a 9in diagonal video monitor. The systems are 
available with RS232, ARINC 429 and RS422 inter- 
faces, as well as automatic target tracking, data link and 
laser interfacing. 

The basic model 2000A/B has two fields-of-view (28° 
x 15° and 7° x 3.75°) and resolution at 1.4 mrad (wide) 
and 0.35 mrad (narrow). The system is mounted in a 
precision positioning system and is primarily used for 
surveillance, law enforcement and search and rescue. 

The most sophisticated system is the model 2000G, 
also with two fields-of-view (28° x 15°, 5° x 2.3°) but 
with higher resolution, 1.4 mrad in wide, 0.25 mrad in 
narrow field-of-view. The 2000G is also equipped with 
inertial pointing to aid tracking and electronic caging to 
lock the system in a fixed orientation relative to the axis 
of the aircraft. This allows the 2000G to be readily 
adapted for low-cost fire-control systems. 


Specifications 

Dimensions: (gimbal/imager) 
336.6 mm 

(IDP module) 119.4 x 184.2 x 311.1 mm 
(monitor) 221 x 256.5 x 269.2 mm 

(system controller) 215.9 x 114.3 x 116.8 mm 
Weight: (gimbal/imager) 22.45 kg 

(IDP module) 3.86 kg 

(monitor) 4.54 kg 

(system controller) 1 kg 

(cables) 2.27 kg 

Power supply: 22-32 V DC, 15 Amin 
Field-of-view: (wide) 28° x 15° or 40° x 20° 
(narrow) 7° X 3.25° or 5° x 2.4° 
Field-of-regard: (azimuth) +120 to -120° 
(elevation) +30 to -180° 


486.4 x 411.5 xX 


Status 

All models are available in both the US and European 
EIA RS170 and CCIR video standards and are compat- 
ible with conventional video accessories, including 
recorders, downlinks and digital video processors. 
Over 700 systems have been delivered worldwide for 
military and civil applications. 


Contractor 
FLIR Systems Inc. 


AN/AAQ-22 SAFIRE high 
performance thermal imaging 
system 

The AN/AAQ-22 SAFIRE high performance thermal 
imaging system has been designed to meet the 
demand for the more sophisticated missions of target- 
ing, navigation and tracking. The digital processing 


The FLIR Systems Series 2000 infra-red sensor 
system 


enables the system to interface with radars and navi- 
gation systems, enhancing mission capability and 
performance. 

While retaining the proven design characteristics of 
the Series 2000 system, a four by four MCT detector 
array has been incorporated to enhance system resol- 
ution. The closed-cycle cooling of the detector elimin- 
ates the need for periodic recharging and the logistics 
involved with open-cycle cooling. 

The serial scan design provides real-time video out- 
put in standard TV format. This allows an RS170 or 
CCIR compatible monitor, VCR, video printer, com- 
puter image processor or data link to display, record or 
transmit the signal. 

Key features of the high performance FLIR include a 
microprocessor-based system, high order program- 
ming capability, full military specification, sealed con- 
ductively cooled enclosures, programmable 
symbology, BIT, digital image processing, DC resto- 
ration, automatic gain and level and on-screen selec- 
table menu options. Interfaces include RS232, RS422, 
ARINC 419/429 and MIL-STD-1553. 


Specifications 

Dimensions: (gimbal/imager) 
diameter 

(central electronics unit) 320 x 260.3 x 195.6 mm 
(monitor) 221 X 256.5 xX 268.2 mm 

(controller) 228.6 X 114.3 x 116.8 mm 

Weight: (gimbal/imager) 40 kg (three axis) 
(central electronics unit) 10.2 kg 

(monitor) 4.76 kg 

(controller) 1 kg 

(cables) 2.27 kg 

Field-of-view: 28° x 16.8° or 5° x 3° 


445.8 xX 381mm 


Status 
In production. FLIR Systems has delivered systems to 
numerous US and international military customers. 


The FLIR Systems SAFIRE high performance ther- 
mal imaging system 


SAFIRE is in operation on helicopters and fixed-wing 
aircraft including the Sikorsky S-61 and Blackhawk, the 
Westland Lynx and Lockheed P-3C Orion. 


Contractor 
FLIR Systems Inc. 


Situation awareness FLIR 

The situation awareness FLIR was designed to meet 
the demanding needs of applications requiring real- 
time high resolution infra-red imagery. It consists of an 
imager assembly and a control panel. Key features 
include high resolution image generation, image acqui- 
sition at 30 frames per second or 25 for CCIR format, 
standard RS170 or CCIR video output, easy operation 
with remote system controller and self-contained all- 
electric operation. 

The situation awareness FLIR is based on the 2000 
Series technology. MCT detectors, cooled by a rotary 
split-Stirling closed-cycle cooler are utilised. The cooler 
eliminates the need for periodic recharging and the 
logistics involved with open-cycle cooling. 

The serial scan design provides real-time video out- 
put in standard TV format. This allows an RS170 or 
CCIR compatible monitor, VCR, video printer, com- 
puter image processor or data link to display, record or 
transmit the signal. 


Specifications 

Dimensions: (imager) 218.4 x 221 x 306.1 mm 
(control panel) 66.5 x 145.8 x 99.3 mm 
Weight: (imager) 9.5 kg 

(control panel) 0.5 kg 

Power supply: 28 VDC,5A 

Wavelength: 8-12um 

Field-of-view: (horizontal) 28° x (vertical) 15° 
Field-of-regard: fixed forward-looking 


Contractor 
FLIR Systems Inc. 


AN/AAS-42 infra-red search and 


track system 

Martin Marietta originally developed an airborne Infra- 
Red Search and Track System (IRSTS) under a multi- 
million dollar funding from the US Air Force’s Wright 
Aeronautical Laboratories at Wright-Patterson Air 
Force Base, Ohio. Under this programme, the company 
built and conducted flight evaluation of an IRSTS which 
employs modern focal plane array technology and 
sophisticated LSI circuitry signal/clutter processing 
techniques. The system is designed to permit the mul- 
tiple tracking of thermal energy emitting targets at 
extremely long ranges to augment information supplied 
by conventional tactical radars. 

The programme entered the Phase 2B final design, 
fabrication and flight demonstration stage during the 
latter half of 1982 following a 16 month Phase 1 and 2A 
early design effort. The programme was originally 
funded by both the US Air Force and Navy, the former 
planning to employ the IRSTS on modified F-15 aircraft. 
The Air Force has now pulled out (although the Air 
Force’s Aeronautical Systems Division remains the con- 
tracting authority), citing the high cost of converting the 
aircraft, but the Navy is continuing with the IRSTS, plan- 
ning to install it in F-14D aircraft. 

The IRSTS comprises a sensor head mounted 
beneath the nose of the F-14 and an electronics unit just 
aft of the cockpit. The system will be integrated with the 
F-14’s central computer system and complements the 
AN/APG-71 radar. 


The AN/AAS-42 infra-red search and track system 
will be fitted to the US Navy Grumman F-14D 


An advanced development model flew in mid-1987 
under a $7 million contract. A further $10 million of 
funding was announced in December 1987. 


Specifications 
Dimensions: (sensor 
diameter 

(electronics unit) 190.5 x 190.5 x 482.6 mm 
Weight: (sensor head) 41.28 kg 

(electronics unit) 16.78 kg 


head) 914.4 x 228.6mm 


Status 
In production for the US Navy Grumman F-14D. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/ASQ-145 low-light television 


system 

The AN/ASQ-145 is a low-light television system 
designed to provide fire-control facilities for the US Air 
Force Lockheed AC-130 Hercules gunship aircraft, on 
which it is a primary sensor. The system is unusual in 
that it uses a dual camera installation in order to provide 
both wide and narrow fields-of-view simultaneously. GE 
was the contractor responsible for system integration, 
test and alignment as well as production. 


Status 
In production and service, currently being updated. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Low-light level television system 

Martin Marietta has introduced the Low-Light Level 
TeleVision (LLLTV), a general-purpose multi-role sys- 
tem. It is designed for maritime surveillance missions 
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such as search and rescue, monitoring of territorial 
waters and policing offshore environmental laws. Prin- 
cipal features are high resolution and sensitivity at low- 
light levels and a small (16 mm diagonal) format. It is 
claimed to be capable of resolution densities in excess 
of 30 lines per millimetre and to have a wide dynamic 
range, which provides useful imagery around brightly lit 
parts of the area surveyed. 

The camera head can be mounted in any attitude and 
is designed for hands-off operation. It uses a 16 mm vid- 
icon tube and an 18 mm second-generation hybrid pho- 
tocathode intensifier, which has extended sensitivity at 
the red end of the spectrum. 

The system’s electronic unit has a switchable line 
rate of either 525 or 875 lines a frame as standard but 
other line/frame rates are optionally available. Normal 
aspect ratio is 4:3 but a version with an aspect ratio of 
1:1 is also available. Frame rate is 30 Hz. Resolution is 
600 television lines horizontal and the dynamic range 
permits operation at face illumination levels from 0.1 ft 
candle down to starlight conditions. 

The LLLTV has been chosen by the Spanish Navy for 
a shipboard fire-contro! application. The US Coast 
Guard has also selected an active gated version for 
possible use with its Dassault Aviation HU-25 Guardian 
aircraft, the application being to monitor and police ter- 
ritorial waters. In this configuration the equipment was 
designated AN/ASQ-174 Active Gated TeleVision 
(AGTV) and was flight-tested during 1984/85. 


Specifications 

Dimensions: (camera head) 
228 mm 

(electronics unit) 241 x 184 x 165 mm 
Weight: (camera head) 1.36 kg 
(electronics unit) 4.54 kg 

Power supply: 28 V DC, 30 W 


76mm _ diameter x 


Status 
In production and service. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Low intensity conflict aircraft 


system 

Lockheed has integrated a family of sensors and sur- 
veillance equipment into a pod as a low intensity con- 
flict platform for day or night surveillance activities. 
Mission roles include counter-drug operations, border 
and coastal surveillance, pipeline patrol and leak detec- 
tion, environmental surveys and other military and 
government applications. 

The Low Intensity Conflict Aircraft System (LICAS) 
may be carried in a detachable pod which is similar to 
the RF-16 reconnaissance pod, in any standard cargo 
pod of suitable capacity or internally mounted in the 
host aircraft. The system consists of off-the-shelf hard- 
ware tailored to customer requirements. A typical 
LICAS pod may consist of a 360° FLIR, forward oblique 
and vertical cameras, infra-red linescanner, multispec- 
tral camera, video processing system and communi- 
cations and data link equipment. Imagery from the 
sensors is displayed and recorded using a surveillance 
control and communications console located in the air- 
craft cabin. Data may be used immediately in flight or 
data linked to a ground station for integration with other 
sources for near real-time analysis. 


Specifications 

Dimensions: (cargo pod) 5400 mm long 
(reconnaissance surveillance pod) 4260 mm long 
(surveillance control and comms console) 600 x 900 x 
1200 mm 


A typical configuration for the low intensity 
conflict aircraft system 


Weight: (cargo pod payload) 347 kg 
(reconnaissance surveillance pod) 385-567 kg 
(surveillance control and comms console) 98 kg 
Design load factor: 9 g 


Status 
LICAS, which may be fitted to utility aircraft in the 
4000 |b (823 kg) or larger gross weight category, has 
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been successfully demonstrated on both sides of the 
Atlantic and to numerous US government agencies. 


Contractor 
Lockheed Fort Worth Company. 
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The surveillance control and communications console for LICAS 
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Airborne Electro-optical Special 


Operations Payload 

The Airborne Electro-optical Special Operations Pay- 
load (AESOP) combines the AN/AAQ-16 Hughes Night 
Vision System (HNVS) (see item below) with a three- 
field-of-view telescope and a laser designator/range- 
finder. Hughes recently flight tested an upgrade to the 
HNVS, called Hi-Mag, which provides both the high 
magnification capability required for target identifi- 
cation and the wide field-of-view needed for safe night 
and low visibility pilotage. 

The AESOP system will be based on the Hi-Mag 
design, which upgraded the HNVS with a telescope fea- 
turing wide, medium and narrow fields of view, an 
enhanced autotracker and improved stabilisation. It will 
also incorporate a lightweight laser target designator. 
Prototype systems will be used to demonstrate the abil- 
ity to detect, recognise, track and direct Hellfire miss- 
iles on tactical targets. The system will be designed for 
compatibility with the newer helicopters, in addition to 
test aircraft. It will stay within the size and weight con- 
straints dictated by the various helicopters currently 
equipped with HNVS. 


Status 
Two prototype AESOP systems were built during 
Autumn 1992 for flight testing during early 1993. 


Contractor 
Hughes Aircraft Company Electro-Optical & Data Sys- 
tems Group. 


Airborne TOW missile system 
The standard M65 TOW missile sight and the M65L 
sight with the Laser Augmented Airborne TOW (LAAT) 
sight are produced by Hughes Aircraft for use on US 
Army Bell AH-1S Cobra light attack helicopters. 

The laser is enclosed in a box measuring 130 X 130 x 
40 mm. It produces 4 pps for up to 5 seconds, then 
switches off for a 5-second cooling period. The unit pro- 
vides ranging data to objects in the LAAT sight, infor- 
mation being fed directly to the fire-control computer 
for accurate target sighting, irrespective of helicopter or 
target motion. 

A novel cooling technique is employed to reduce size 
and weight. The laser flash-tube is embedded in a heat- 
conductive and highly reflective layer of material and 
this obviates the need for more conventional cooling 
equipment which is bulky and heavy. 


Status 
In production. 


Contractor 


Hughes Aircraft Company Electro-Optical & Data Sys- 
tems Group. 


The Hughes laser augmented airborne TOW sight 


AN/AAQ-16 night vision system 

The 8-12 um scanning AN/AAQ-16 Helicopter Night 
Vision System (HNVS) for use in attack helicopters and 
other vehicles has been in production since 1985. A 
FLIR turret is controlled either directly by the pilot’s 
head movement transmitted through a helmet servo 


The Hughes night vision system. The pilot is wearing a head-up display visor; the sensor package is below 


the helicopter’s nose 


linkage to the FLIR turret, or by a multifunction control 
unit. The resulting FLIR image is presented to the pilot, 
superimposed with flight information to provide navi- 
gation and target recognition capability in total 
darkness. 

The turret has two-axis stabilisation and two fields-of- 
view and can be steered through 210° in azimuth and 
from +85° to -180° in elevation, slewing at up to 140° 
per second. A three-field-of-view x16 telescope is avail- 
able as an option. 

Hi-Mag is an upgrade to the AN/AAQ-16B. It provides 


both the high magnification capability required for long- 
range target identification and the wide field-of-view ca- 
pability needed for safe night and low visibility navi- 
gation. It includes a telescope equipped with three 
fields-of-view, wide with a magnification of x1, medium 
with X6 and narrow with x16. Hi-Mag also provides an 
autotracker, improved stabilisation and growth capa- 
bility for a laser. Hi-Mag will be totally interchangeable 
with earlier models of the AN/AAQ-16 and will require * 
no modifications to any helicopter using either con- 
figuration model. 


Close-up of the FLIR turret of the Hughes night 
vision system 


Specifications 

Dimensions: (FLIR turret) (length) 356 mm x (diam- 
eter) 305 mm 

(electronics unit): 305 x 200 x 412 mm 
(multifunction control unit) 76.2 x 76.2 x 157.5 mm 
(system control unit) 38.1 x 146 x 115 mm 
Weight: (FLIR turret) 24.49 kg 

(electronics unit) 20.87 kg 

(multifunction control unit) 0.59 kg 

(system control unit) 0.45 kg 

Fields-of-view: (x1 magnification) 30° x 40° 

(x6 magnification) 5° x 6.7° 

(X16 magnification option) 1.9° x 2.5° 

Reliability: > 300 h MTBF 


Status 

In production. HNVS is currently in operation on US 
Navy SH-2F and SH-60B LAMPS helicopters, US Army 
Special Operations .aircraft and the US Air Force 
MH-60G Pave Hawk. HNVS has also been selected for 
the V-22 Osprey. A pod-mounted version, the AN/ 
AAR-50 thermal imaging navigation set (see next item), 
is in production for US Navy and US Marine Corps 
F/A-18 aircraft. A contract for $6.528 million was 
awarded in September 1991 for AN/AAQ-16 system 
components. 

Hi-Mag was flight-tested in late 1991. 


Contractor 
Hughes Aircraft Company Electro-Optical & Data Sys- 
tems Group. 


AN/AAR-50 thermal imaging 


navigation set 
The AN/AAR-50 Thermal Imaging Navigation Set 
(TINS) is a derivative of the Hughes AN/AAQ-16 night 
vision system installed in US Army helicopters. TINS 
uses a thermal imaging sensor to provide pilots of fixed- 
wing aircraft on low level missions at night or in bad 
weather with a TV-like image of the terrain ahead pro- 
jected on to a head-up display. The system as con- 
figured for the McDonnell/Douglas F/A-18 is 
pod-mounted in a fixed forward staring position but 
could be configured in different pods for a variety of 
aircraft. 

TINS consists of four major weapon-replaceable 
assemblies: FLIR sensor unit, pod electronics unit, ther- 
mal control unit and pod adaptor. 


Specifications 

Dimensions: 1981 x 254 mm diameter 
Weight: (pod) 73.48 kg 

(adaptor) 23.13 kg 

Field-of-view: 19.5° x 19.5° displayed 
Reliability: >410 h MTBF 
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The Hughes AN/AAR-50 thermal imaging navigation set mounted on a US Navy F/A-18 


Status 
In production. Delivery is now underway. 


Contractor 
Hughes Aircraft Company Electro-Optical & Data Sys- 
tems Group. 


AN/AAS-33 target recognition and 


attack multisensor 

The Hughes AN/AAS-33 Target Recognition and 
Attack Multisensor (TRAM) detecting and ranging set is 
an integrated day and night weapon delivery system 
developed for the US Navy Grumman A-6E Intruder air- 
craft, under a contract from that service’s Air Systems 
Command. The equipment comprises a forward-look- 
ing infra-red sensor, a laser designator/ranger and a la- 
ser receiver, all housed in a precision-stabilised turret 
mounted under the nose of the aircraft. The TRAM sys- 
tem is designed to provide sighting and guidance facili- 
ties for a wide range of laser-guided and conventional 
weapons. TRAM also fulfils a navigation and target 
location function, when aligned and operated with the 
aircraft’s radar system. 

The FLIR system is said to be sensitive enough to 
detect the quantities of oil in storage tanks on the 
ground, solely through temperature differentials 
caused by varying tank levels. In operation, the weapon 


The Hughes TRAM sensor package _ installed 
in a turret 


operator/navigator acquires the target by using the air- 
craft radar and then engages the boresighted FLIR sen- 
sor. This is fitted with a zoom lens which brings the 
target into close-up view for final recognition purposes. 
Full travel of the optical system from minimum to maxi- 
mum field-of-view and vice versa takes less than three 
seconds and during zoom the scene image remains on 
the display so that no time is lost re-acquiring a target. 

Once a target is satisfactorily acquired and recog- 
nised by the FLIR element, the weapon operator uses 
the laser (which is also boresighted) for designation, 
marking the target with a laser spot and so providing a 
source for a laser-guided bomb to home on. The TRAM 
system provides either autonomous attack facilities for 
the aircraft on which it is fitted, or permits the aircraft to 
attack a target which is illuminated by another aircraft 
or ground source. Gyrostabilisation. of the TRAM turret 
ensures that both FLIR and laser sensors remain accu- 
rately aligned on the target during high g attack 
manoeuvres. 


Status 
In service. In January 1987 Hughes received a $48 mil- 
lion US Navy contract for 26 AN/AAS-33A sets. 


Contractor 
Hughes Aircraft Company Electro-Optical & Data Sys- 
tems group. 


Aviator’s night vision imaging 
system 

The Hughes Aviator’s Night Vision Imaging System 
(ANVIS) is a helmet-mounted unity power image intensi- 
fier binocular which allows low or contour flying in fixed- 
wing aircraft or helicopters at night. The system is com- 
patible with either second- or third-generation image 
intensifier tubes and can be used in conjunction with 
FLIR systems. The binocular is lightweight, can be fitted 
to any flying helmet and provides full peripheral vision. 
The complete ANVIS consists of the binocular 
assembly, image intensifier tubes, helmet visor inter- 
face and battery power pack. 


Specifications 
Binocular weight: 0.463 kg 
Field-of-view: 40° 


Status 
In service with the US Army. 


Contractor 
Hughes Optical Products Inc. 
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Cobra-Nite airborne TOW system 
upgrade 


Cobra-Nite (C-Nite) is the designation given to the FLIR 
Augmented Cobra TOW Sight (FACTS), which was 
developed in 1979 by Hughes to provide an enhanced 
night and adverse visibility capability for Cobra helicop- 
ters equipped with TOW missiles. FACTS employs US 
Army thermal imaging common modules which have 
been manufactured by Hughes under contract from the 
Army’s Night Vision and Electro-Optics Laboratories, 
Fort Belvoir, Virginia. 

FACTS also provides the Cobra with a target sight for 
use with unguided rockets and during conventional 
gun attacks. The system has been used effectively dur- 
ing exercises to monitor hostile forces and to direct 
ground troops from the helicopter, resulting in envelop- 
ment of the enemy by friendly forces. 

In the Autumn of 1984 Hughes received a contract to 
commence development of a production version of 


Close-up of the Cobra helicopter fitted with the 
Hughes C-Nite system 


FACTS, known as Cobra-Nite, and in mid-1987 the first 
production contract, valued at $67 million, was placed 
for 52 systems. Deliveries began in 1989 and could total 
500 units for the US Army alone, where the night-time 
FLIR system will be used with the TOW 2 missile and 
the helicopter’s cannon. 


Status 
In production. 


Contractor 
Hughes Aircraft Company Electro-Optical & Data Sys- 
tems Group. 


Detecting and ranging set 
The Hughes detecting and ranging set is contained 
within an improved turret for the US Navy’s Grumman 


The C-Nite system undergoing bench tests 


A-6E Intruder. It incorporates a thermal imager and la- 
ser devices to enable the crew to attack surface targets 
in darkness and poor weather. 

Compared with the previous infra-red turret installed 
on the A-6E, the new device has a clamshell design 
which reduces the length of cabling by 35 ft (11 m) and 
gives easy access to all the sensors, thereby signifi- 
cantly reducing maintenance. 


Status 
In service. 


Contractor 
Hughes Aircraft Company Electro-Optical & Data Sys- 
tems Group. 


The Hughes detecting and ranging set for the US 
Navy Grumman A-6E attack aircraft 


AN/AVS-6 aviator’s night vision 
imaging system 

The AN/AVS-6 Aviator’s Night Vision Imaging System 
(ANVIS) is an advanced high performance Generation 
lll pair of night vision goggles designed for night avi- 
ation. The latest version is made from GE Ultem engin- 
eering plastic that is stronger and much more resistant 
to chemicals than earlier models. The system is a com- 
pact design that provides user comfort, versatility and 
very low-light level performance. ANVIS incorporates 
two Generation III image intensifier tubes featuring per- 
formance, reliability and extra low distortion output 
optics. By employing gallium arsenide technology the 
Gen III image intensifiers deliver significantly improved 
performance over Gen Il, allowing safer operations 
even under extremely low-light level conditions. Gen Ill 
improves the system’s resolution, photosensitivity and 
luminous gain, extending its operation into the near in- 
fra-red region where night light is more abundant and 
contrasts are higher. This improved performance en- 
ables the user to see in starlight levels and below and to 
see objects not visible to Gen Il devices. Gen III nearly 
quadruples the Gen Il tube availability by increasing 
operational tube life from 2000 to 7500 hours. 

The power pack provides enhanced EMI protection 
in addition to a safety feature that makes the low battery 
indicator blink when the batteries are low. 

The design is a lightweight binocular assembly that 
can be mounted on a variety of helmets. Simple to oper- 
ate, the system is powered by a dual battery compart- 
ment power pack that provides the pilot with immediate 
reserve power. A ‘minus blue’ filter screens out the 
glare from aircraft instrument lighting and automatic 
brightness control provides for comfortable viewing. 
The ANVIS offers full peripheral vision around the imag- 
ing system and may be flipped up and stored away from 
the eyes or snatched off in an emergency. 

Beginning in 1991, ANVIS will be manufactured 
using Ultem, an amorphous polyetherimide thermo- 
plastic developed by GE Plastics, which offers excellent 
mechanical strength, especially during high tempera- 
tures, and resistance to a broad range of chemicals. 


The ITT Defense AN/AVS-6 ANVIS 


Conversion of ANVIS moulded parts from polycarbo- 
nate-based materials to Ultem-based materials will 
improve the ruggedness, durability and chemical resist- 
ance of aviators’ night vision goggles. 

Also new for the 1990s is ITT’s implementation of a 
flashing low battery indicator on the ANVIS goggles. 
This change in low battery indicator circuitry will cause 
the indicator, located between the two monoculars, to 
flash at the rate of about 6 Hz when the battery voltage 
drops. This flashing effect will increase the visibility of 
the low battery indicator to the pilot without being overly 
distracting. 

The ANVIS is available in full military versions as the 
AN/AVS-6 for the SPH-3 and SPH-4 aircrew helmets 
and AN/AVS-6(V)2 for the Sperry helmet sight or the ITT 
standard versions F4944V1 for the SPH-3 and SPH-4 


aircrew helmets and F4944V2 for the Sperry helmet 
sight. 


Specifications 

Weight: 0.55 kg 

Power supply: 2.7 to 3 V DC battery, 50 mA max 
Field-of-view: 40° 

Focus range: 28 cm to infinity 

Magnification: unity 


Status 
In service. Over 10 000 ANVIS have been produced. 


Contractor 
ITT Defense Electro-Optical Products Division. 


F4949 aviator’s night vision 
imaging system 

The F4949 is a significantly enhanced version of the 
AN/AVS-6 Aviator’s Night Vision Imaging System 
(ANVIS) (see item above). It has been specifically 
designed to fit easily on to the HGU-55/P helmet. Princi- 
pal enhancements are optional new high resolution 


The F4949 ANVIS is compatible with the 
HGU-55/P helmet 


image intensifiers, individual interpupillary distance 
adjustment, larger 25 mm eye relief eye-pieces and a 
newly designed power module that is integral with the 
mount, so eliminating the need for a separate power 
pack and cable. 

The F4949 consists of the standard ANVIS mount 
attached to a slim, compact power module and a 
mounting base for attaching the system to the 
HGU-55/P helmet. The power module has two small 
battery compartments, each of which holds a 1/2AA 
size, 3 V battery. A switch which allows the aviator to 
select either battery is located on the power module 
and is easily accessible. The module also includes a 
low-battery indicator that signals when battery voltage 
is low. 


Specifications 

Weight: (binocular) 0.56 kg 

(mount) 0.2 kg 

Power supply: 2.7-3 V DC, 50 mA max 


Contractor 
ITT Defense Electro-Optical Products Division. 


MERLIN night vision goggles 
The Modular Ejection-Rated Low-profile Imaging for 
Night (MERLIN) night vision goggles have been devel- 
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oped for high performance aircraft. The goggles incor- 
porate a lower cost Generation III tube and have a 35° 
field-of-view. Each of the two interchangeable mon- 
oculars weighs 0.25 kg and provides 20 mm of eye 
relief. 

The company claims that MERLIN attached to a stan- 
dard HGU-55 helmet extends the centre of gravity of the 
pilot’s head forwards by only about 3 mm, allowing safe 
ejection. The identical halves of the goggles are 
attached to the helmet’s visor mountings and a new 
visor is hung from a beak on the helmet. All optics, apart 
from the objective lenses, are placed behind the visor, 
further aiding ejection. 


Specifications 

Weight: 0.8 kg 

Power supply: 3 V DC batteries (one per monocular) 
Field-of-view: 35° circular 

Focus range: 5 m to infinity 

Magnification: x1 


Status 
Under development. ITT hopes to sell the goggles 
initially as replacement for ANVIS now worn by B-52 
crews. 


Contractor 
ITT Defense Electro-Optical Products Division. 


Night Targeting System 

The Night Targeting System (NTS) is an anti-tank heli- 
copter fire-control system. It enables the gunner to 
detect, acquire, track, range, designate and attack tar- 
gets in limited visibility or at night in adverse weather. 
The US Marine Corps will be the first to deploy the 
system. 


The NTS modifies the existing Hughes M-65 tele- 
scopic sight unit. The system can be installed in the Bell 
Helicopter AH-1S, AH-1T or AH-1W with minimum 
modifications. It consists of a modified telescopic sight 
unit, FLIR sight, laser rangefinder and optical desig- 
nator and an optional TOW II tracker. Ancillary equip- 
ment includes a TV, VCR, training laser, collimator and 
an autotracker. 


Status 
In production for variants of the Bell AH-1 helicopter. 


Contractor 
Kollsman Division of the Sequa Corporation. 


AN/AVQ-26 Pave Tack 


designator/ranger laser 

The AN/AVQ-26 Pave Tack designator and ranger (see 
also the Loral Aeronutronic entry in this section) uses a 
laser system developed by Litton Laser Systems to pro- 
vide target designation facilities for laser-guided 
munitions and range to target information for navi- 
gation and the delivery of conventional weapons. The 
system is used in US Air Force F-111F and F-4E aircraft. 
Pave Tack is pod-mounted and operates in conjunction 
with the AN/AAQ-9 FLIR. 

The Litton-produced units include a laser transmitter, 
power supply, laser receiver and a range-counter com- 
puter. The transmitter features a Litton Laser Systems 
patented cross-porro prism interferometer for maxéi- 
mum alignment stability over the range of shock, 
vibration and temperature conditions specified by 
MIL-STD-810C. 


Status 
In service but no longer in production. Similar systems 
have been developed for the Target Acquisition and 
Designator Sight (TADS) on the US Army AH-64A 
Apache helicopter and also as part of the McDonnell 
Douglas mast-mounted sight in the Army’s OH-58D 
AHIP Army Helicopter Improvement Programme. 

In 1984 eight AN/AVQ-26 Pave Tack systems were 
ordered by South Korea for equipping McDonnell Dou- 
glas F-4E aircraft. 


Contractor 
Litton Laser Systems. 


Litton’s laser designator/ranger for Pave Tack 


LANTIRN designator/ranger laser 
The Low Altitude Navigation and Targeting Infra-Red 
system for Night (LANTIRN) has been developed for 
use on US Air Force General Dynamics F-16 and Fair- 
child A-10 attack aircraft. It is intended to provide first- 
pass attack capability at a greater stand-off range than 
with conventional systems. 

The laser designator/ranger is fitted into the target- 
ing pod and provides the laser energy for illuminating/ 
ranging targets for the delivery of conventional and la- 
ser-guided ordnance. The unit is claimed to be one of 
the most advanced systems of its kind. Of modular con- 
struction, the lightweight device is microprocessor-con- 
trolled and uses digital interfaces to provide serial or 
parallel commands directly to the LANTIRN navigation 
pod. The device has a self-contained, automatic or 
manually initiated built-in test capability and is fitted 
with connectors for automatic test equipment fault iso- 
lation checks. 

The system comprises four LRUs: a laser transmit- 
ter/receiver, electronic unit, high voltage power supply 
and synchroniser/ranger computer. 


Status 
In production. An eye-safe version is also in production. 


Contractor 
Litton Laser Systems. 


Transmitter assembly for RPVs 
A Litton laser transmitter assembly is supplied to West- 
inghouse as a component of a mission payload subsys- 


The Litton laser transmitter for RPV applications 


Units of the Litton laser designator/ranger 
for LANTIRN 


tem. It operates in conjunction with a television camera 
to provide intelligence gathering, navigation update, 
range to target information and target illumination, with- 
out endangering human life. 

The laser transmitter assembly is suitable for all RPV 
and similar applications where weight and space are 
critical. The system comprises a heat exchanger, cool- 
ing system, power supply, pulse-forming network, 
optics and associated electronics. 

Two separate versions of the system have been prod- 
uced: the basic system described above is for daytime 
use and a second version, used in conjunction with a 
FLIR, is for night-time use and is in production for Loral 
Aeronutronic. 


Specifications 
Weight: 3.2 kg 
Environmental specification: MIL-STD-810C 


Status 
Development complete. In production. 


Contractor 
Litton Laser Systems. 


Laser rangefinder/designator for 
TADS 


A Litton Laser Systems laser rangefinder/designator 
forms part of the Martin Marietta Target Acquisition 
Designation Sight (TADS) which is fitted to the US 
Army’s AH-64 helicopters. The Litton system is com- 
prised of a laser transmitter and an electronics unit. 
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The Litton units which form part of TADS 


Status 
In production. 


Contractor 
Litton Laser Systems. 


M-927/929 aviator’s night vision 
goggles 


The M-927/929 aviator’s night vision goggles are based 
on the ANVIS design. The single point helmet-mounted 
system permits practically normal peripheral vision. A 
flip-up feature allows the pilot to pivot the assembly up 
out of the way whenever he wants to use unaided 
vision. The weight of the binocular is counter-balanced 
by a dual battery pack which mounts to the rear of the 
helmet. 

The weight of the M-927/929 is 0.456 kg for the bin- 
ocular assembly and 0.2kg for the visor mount 
assembly, magnification is unity and the field-of-view is 


Litton M-927/929 aviator’s night vision goggles 


40°. Brightness gains are 1200 for the Generation Il 
Plus M-927 and 2000 for the Generation III M-929. 


Status 
In production as required. 


Contractor 
Litton Systems Inc. 


Mast-mounted sight laser 


rangefinder 

Litton Laser Systems produces the laser rangefinder 
and target designator for the McDonnell Douglas Mast- 
Mounted Sight (MMS) which equips the US Army’s 
OH-58D helicopters. Use of advanced packaging tech- 
niques enables the electronics, high voltage power sup- 
plies, cooling system, range receiver and laser 


The Litton mast-mounted sight laser rangefinder 
and target designator 


transmitter to be housed in a single LRU. The unit 
includes an asynchronous digital interface for precise 
communication with the MMS computer internally. All 
subassemblies interface with a common bus under 
control of a main processor which maintains system 
timing through software control. Built-in test circuitry 
periodically monitors system operation, allowing the 
processor to compensate automatically for component 
degradation. 


Status 

In production. A suitable eye-safe tactical version has 
been developed. A modified unit has been integrated 
into the all light level television system in the Lockheed 
AC-130U. 


Contractor 
Litton Laser Systems. 


Special Avionics Mission 
Strap-ON pod 

Lockheed has developed the Special Avionics Mission 
Strap-ON (SAMSON) pod as an externally mounted 
sensor package for C-130 aircraft. It enhances mission 
capability without requiring permanent aircraft modifi- 
cation. The SAMSON system consists of a wing- 
mounted sensor pod and a palletised operator’s con- 
sole configured to accommodate various sensors such 
as radars, optical devices and ELINT receivers. Electri- 
cal cabling conveys power, control functions and data 
between the system components. SAMSON systems 
are transferable between aircraft, with installation or re- 
moval requiring less than eight hours. 


Status 

In development. Flight trials and demonstrations have 
been conducted since 1987 by US and foreign military 
forces in missions including drug interdiction, search 
and rescue and treaty verification. 


Contractor 
Lockheed Aeronautical Systems Company. 


A SAMSON pod installed under the port wing of a 
C-130 aircraft 


AN/AVQ-26 Pave Tack laser 


designator/ranger 

Pave Tack employs FLIR target acquisition sensors and 
laser designation/ranging. Loral Aeronutronic provides 
the pod structure, electronic control, environmental 
control system and stabilisation equipment and is 
responsible for integration with the sensors. The FLIR 
unit is manufactured by Texas Instruments and the la- 
ser is produced by Litton Laser Systems. 

Pave Tack is a day or night, clear and adverse 
weather sensor which enhances target acquisition and 
permits accurate release of laser-guided or conven- 
tional weapons on to any target visible to the electro- 
optics system. 

The project was initiated by the US Air Force Aero- 
nautical Systems Laboratories, which led to an initial 
$15 million award to Loral Aeronutronic in 1974. Flight 
testing began two years later, and in 1977 evaluation 
was stated to be 95 per cent complete for US Air Force 
McDonnell Douglas RF-4C and F-4E Phantom oper- 
ations by day or night and in adverse weather con- 


ditions. A US Air Force General Dynamics F-111F 
installation was at the same stage by August 1978 and 
the first Pave Tack production contract, worth $48.5 
million, was let in the same year. Production deliveries 
began in August 1980 with Phantom initial operational 
clearance achieved in late 1980 and F-111F in early 
1981. 

The aim of the Pave Tack system is to provide unvi- 
gnetted full lower-nemisphere coverage for sensors 
and thus to permit the crew almost total freedom in its 
choice of flight path when approaching and leaving the 
target area. Delivery techniques can be varied to suit 
the weapon and the stand-off range desired, the crew 
having the choice of dive, loft, glide, toss or level 
release of weapons, with virtually no manoeuvrability or 
flight envelope constraints. 

When not in use the system has the optical port at the 
aft end of the pod retracted into its most streamlined 
position to minimise drag. The pod is in two sections: 
the base section assembly (the forward portion) and the 
head section assembly (the rear portion). 


The base section contains a digital aircraft interface 
unit, which permits direct integration with either the 
Phantom’s AN/ARN-101 digital avionics system or the 
F-111’s avionics suite. There is also a CRT interface 
unit. The electronics provide precise target location 
data to the weapons system computer aboard the air- 
craft. Special modes, incorporated as software modifi- 
cations, permit Pave Tack to be used as a 
terrain-following sensor. In this mode of operation the 
pod line-of-sight is pointed along the aircraft velocity 
vector. The aircraft tape recorder records the crew’s 
video display and provides bomb assessment data. 

The head section contains an optical bench and tur- 
ret structure. FLIR, laser, range receiver and stabilised 
sight equipment are mounted on the optical bench 
which is linked to the turret structure and base section 
in such a way that 180° of pitch movement is possible 
by using turret motion and roll motion is provided by 
rotating relative to the base section. 

The FLIR and laser are boresighted and stabilised. 
FLIR imagery provides a wide field-of-view display for 


target acquisition but also has a narrow field-of-view 
with high magnification, target identification and track- 
ing. The AN/AVQ-26 laser designator/ranger is com- 
patible with existing 1.06 micron laser-guided weapons. 

Cockpit equipment includes a CRT which displays 
the FLIR imagery and operational data in alphanumeric 
format. The system constitutes a multifunction display 
in the cockpit where the crew can view radar, FLIR, tele- 
vision and weapons data. Initial design was based on 
taking the space occupied by the AN/APQ-144 indi- 
cator/recorder system in the F-111F and the configur- 
ation has now been adapted to replace the 
AN/APQ-120 radar indicator used in the F-4 Phantom 
rear cockpit. 


Status 
In service, but no longer in production. 

The total US Air Force production of 149 pods is 
complete. The number of aircraft converted to accept 
the Pave Tack pod is believed to be 60 RF-4Cs, 180 
F-4Es and 100 F-111Fs. A total of 10 sets of Pave Tack 
equipment worth $26.8 million have been delivered for 
use on Royal Australian Air Force F-111Cs. Another 10 
sets were produced for F-4E aircraft operated by South 
Korea. 


Contractor 
Loral Aeronutronic. 


AN/DSQ-49 NITE Eagle 
The AN/DSQ-49 NITE Eagle is a day and night passive 
target recognition and identification system which can 
also be used for laser target designation and ranging, 
reconnaissance and damage assessment, and navi- 
gation updating. The system consists of 15 LRUs and 
includes a Honeywell 2 x 14 serial scan detector, a Lit- 
ton laser designator/ranger and an EIA RS-330 525-line 
video. 

Loral Aeronutronic is providing a production 
upgrade to the NITE Eagle with a high performance 120 
element parallel scan FLIR manufactured by Rafael. 


Status 

Employed during the Gulf War on US Marine Corps 
UH-1N helicopters to provide designation for Hellfire- 
equipped Cobra gunships. 


Contractor 
Loral Aeronutronic. 


NITE Hawk/NITE Hawk SC FLIR/ 


laser designator/ranger 

Development of NITE Hawk began in March 1978 with 
the requirement to provide the F/A-18 Hornet with a day 
and night strike capability. The first systems, desig- 
nated AN/AAS-38, were delivered to the US Navy in 
1983. Derivatives of the system, previously called NITE 
Owl, have been developed for use on other aircraft. 

The NITE Hawk presents the pilot with real-time pass- 
ive thermal imagery in a television formatted display to 
assist in the location, identification and tracking of tar- 
gets. The system provides the aircraft mission com- 
puter with accurate target line-of-sight pointing angles 
and angle rates. Automatic in-flight boresight compen- 
sation is used to correct for dynamic flex and thus main- 
tain accurate pointing angles throughout the aircraft’s 
full performance envelope. Additional weapon delivery 
accuracy is provided through a Laser Target Desig- 
nator/Ranger (LTD/R) feature. The LTD/R provides 
precision target range information and designation ca- 
pability for precision-guided munitions. 

The NITE Hawk system consists of 12 Weapon- 
Replaceable Assemblies (WRAs)/LRUs. These provide 
easy access and replacement without the need for cali- 
bration, alignment or special tools and handling equip- 
ment. The pod’s forward section contains the laser 
relay optics assembly and the laser transceiver. The 
transceiver transmits and receives laser energy to pro- 
vide the LTD/R capability. The infra-red receiver 
detects IR energy and converts it to a visible format 
viewed by the pilot on a TV display. The roll drive motor 
rotates the head section, consisting of the optic stabil- 
iser and forward section, through +540° of roll to pro- 
vide continuous target line-of-sight. The optics 
stabiliser is an inertial platform that provides a stable 
image for the IR receiver and is controlled by a high- 
speed digital servo control. The power supply receives 
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The Loral Aeronutronic Pave Tack installation under the fuselage, aft of the nose gear, on a General 
Dynamics F-111F 


aircraft electrical power and converts it to the voltages 
required by the other WRAs. Cooling air is provided by 
the host aircraft or a self-contained environmental con- 
trol unit, depending on the specific aircraft application. 
NITE Hawk (SC) specifies the version that is self- 
cooled. The controller processor is a general-purpose 
computer that interfaces with the aircraft mission com- 
puter, performing various calculations and providing 
BIT and fault isolation and detection. 

Beginning with the FY93 US Navy contract, the NITE 
Hawk will include Laser Spot Tracker (LST) and 
Advance Controller Processor (ACP) functions. The 
LST will permit the system to locate and track targets 
designated by ground forces or other aircraft. The ACP 
provides passive air-to-air track-while-scan capability 
that processes multiple tracking algorithms and auto- 
matically selects the optimum algorithm for target 
acquisition and tracking. 


The Loral Aeronutronic NITE Hawk is carried by the McDonnell Douglas F/A-18 


es | 


The AN/DSQ-49 NITE Eagle has seen service on the Bell UH-1N helicopter 


The pod has a specified MTBF requirement of 
80 hours. However, actual performance during Oper- 
ation Desert Storm far exceeded that figure. 


Specifications 

Dimensions: (AN/AAS-38/38A) 1830 mm x 330 mm 
diameter 

(NITE Hawk SC) 2290 mm x 330 mm diameter 
Weight: (AN/AAS-38) 158 kg 

(AN/AAS-38A) 168 kg 

(NITE Hawk SC) 178 kg 

Field-of-view: (wide) 12° x 12° 

(narrow) 3° x 3° 

Field-of-regard: (pitch) +30 to -165° 

(roll) +540° 

Stabilisation: 35 urad 

Tracking: 230 trad 

Pointing: 400 trad 
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Status 
The first production NITE Hawk system was delivered 
to the US Navy in December 1983. Up to the end of 
1992 a total of 322 systems had been delivered, includ- 
ing 29 for Australia, 18 for Spain and 8 for Kuwait. 67 
additional systems were on order for the US Navy. 
NITE Hawk has also been flight-tested on the F-15 
and F-16 and there are plans for testing on other air- 
craft. Loral has supplied data to equip the Spanish Air 
Force’s Eurofighter 2000 with the NITE Hawk SC 
system. 


Contractor 
Loral Aeronutronic. 


A Loral Aeronutronic NITE Hawk (SC) pod on a General Dynamics F-16D 


AN/ASQ-172A reconnaissance 


management system 

Known as the sensor control/data display set, the 
ASQ-172A consists of a single Signal Data Converter 
(SDC) with a Test Display Unit (TDU), which can be 
moved to the pod structure mounted on top of the set. 
The series conirol/data display set provides the means 
to transfer aircraft data to the film at the instant of 
exposure; film code is both numerical and binary. 


Specifications 

Dimensions: (SDC) 326 x 193 x 169 mm 
(TDU) 76 x 76 K 248 mm 

Weight: (total system) 11.4 kg 
Environment: —55 to +71°C, up to 70 000 ft 
Reliability: 1300 h MTBF 


Status 
In service in US Navy Grumman F-14 aircraft. 


Contractor 
Loral Fairchild Systems. 


AN/AVD-5 electro-optical 


reconnaissance camera set 
The AN/AVD-5 is a long-range airborne sensor system 
designed to provide operational utility and flexibility ina 
long focal length tactical reconnaissance sensor. It is 
programmed to provide five modes of operation, all of 
which can be used in both manual and automatic scan. 
The AN/AVD-5 consists of an imaging LRU, an air- 
craft interface unit, digital tape recorder and the inter- 
connecting cables and junction box. The high 
resolution imagery of the AN/AVD-5 can be achieved by 
mounting the sensor in a variety of aircraft or in a recon- 
naissance pod. 


Specifications 

Weight: 454 kg approximately 

Power supply: 115 V AC, 400 Hz, 3 phase, 362 W 
28 V DC, 669 W 

Range: 4.8-80.5 km 


Contractor 
Loral Fairchild Systems. 


AN/AXQ-16(V) cockpit television 
sensor 

The Loral Fairchild Systems AN/AXQ-16(V) cockpit 
television sensor allows the recording of real-time gun- 
sight or head-up display symbology and audio in fight- 
ers and tactical strike aircraft. It comprises a small, 
solid-state television camera and an electronics unit. 

The camera or video sensor head uses a charge- 
coupled device for high sensitivity and dynamic range. 
The principal optical element is a31 mm, f/2.8 lens with 
automatic iris control; the camera can operate at low- 
light levels. 

The electronics unit can be used as a camera mount- 
ing platform or may be remotely sited. A military quali- 
fied airborne video tape recorder stores the images. 
The camera can also drive a monitor to provide real- 
time displays for the second crew member in two-seat 
aircraft. 

The system can replace existing film cameras or 
interface with any head-up display, the separation of 
camera and associated electronics permitting the sen- 


The Loral Fairchild Systems AN/AXQ-16(V) cockpit television sensor showing the sensor head and elec- 
tronics unit 


sor to be kept as small as possible to minimise obscur- 
ation of the pilot’s forward view. Several variable angle 
customised sensor heads are available for different 
installations. 

The tape recorder recommended for use with the 
AN/AXQ-16(V) is the TEAC V-1000 AB-R, a remotely 
controlled unit using 0.75 in tape cassettes and with a 
recording time of 20 or 30 minutes. Dual audio tracks 
permit accompanying voice commentary. This 
recorder has been designed for extended standby 
operation with instant record start-up. 


Specifications 

Dimensions: (Sensor) 83 x 76 x 76 mm with height vari- 
able according to installation 

(video tape recorder) 157 X 330 x 244 mm 
(electronics unit) 188 x 102 x 37 mm 
Weight: (combined unit) 1.1 kg 

(video tape recorder) 10.45 kg 

Lens: custom f/2.8, f.1. 31 mm, automatic iris 
Refresh rate: 30 frames/s 

Line rate: 15 750 lines/s 

Power: 115 V AC, 400 Hz, 3 phase, 20 W 


The AN/AVD-5 electro-optical reconnaissance camera set 


Status 

In production. The television sensor has been tested 
and fielded in several US Air Force and Navy tactical air- 
craft and is specified for the Grumman F-14, General 
Dynamics F-16, McDonnell Douglas F-15 and F/A-18, 
LTV A-7, Fairchild A-10 and LANTIRN versions of F-16 
and A-10. It is employed in remotely piloted vehicles 
and for flight test instrumentation and is marketed in the 
UK by GEC-Marconi Avionics. Loral has delivered over 
9 000 cameras in 25 different configurations, including 
colour versions. 


Contractor 
Loral Fairchild Systems. 


Electro-optical viewing system 

The Electro-Optical Viewing System (EOVS) consists of 
a sensor unit, sensor support electronics and a video 
post processor. Images for navigation and target acqui- 
sition will be displayed on an 875-line display in the 
cockpit. The EOVS is planned to replace the AN/AAQ-6 
in the B-52G and H and will be integrated in a turret ina 
standard rotational gimbal under the nose of the 
aircraft. 

The EOVS is based on an advanced development 
staring infra-red focal plane array that uses platinum sili- 
cide rather than the more traditional cadmium mercury 
telluride substrate. The focal plane array, measuring 
640 pixels by 480 pixels, will have two fields of view, 
with the narrower field used for target acquisition. 
These advanced sensors will improve the reliability and 
maintenance of navigation systems for the B-52 fleet. 

The EOVS system could also be integrated on the 
B-1 bomber. 


Status 

Loral will deliver five units to be tested and qualified for 
reliability, ruggedness and flight worthiness. At the end 
of this, Loral will be eligible for follow-on production 
awards totalling $27.5 million for 137 systems. 


Contractor 
Loral Fairchild Systems. 


F-979Le modular electro-optical 


reconnaissance system 

The Loral Fairchild Systems F-979Le is an electro- 
optical sensor for low to medium altitude tactical recon- 
naissance. It has been designed to offer a cost-effective 
alternative to TV systems with over ten times the per- 
formance. With its interchangeable lenses, small size, 
light weight and low power consumption, the F-979Le 
meets the requirements for a multitude of sensor 
applications. 

High resolution imagery is captured on Loral Fair- 
child’s CCD 193 solid-state imaging device. Tailoring of 
the system to mission requirements is achieved 
through interchangeable lenses and/or dual mounting 
options which result in enhanced performance, includ- 
ing stereo imagery. This can be achieved everywhere 
from supersonic aircraft operating below 200 ft AGL to 
unmanned vehicles with speeds of less than 100 kts at 
altitudes above 5000 ft. 

The small size, light weight, low power requirements 
and tethered image module design allows the F-979Le 
to be optimally installed in nearly any conceivable host 
vehicle. The system requires only modest environmen- 
tal protection and has no warm up or cool down 
periods. 
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The Loral Fairchild Systems F-979Le modular elec- 


tro-optical reconnaissance system with inter- 


changeable lenses 
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The SU-172/ZSD-1(V) medium altitude electro-optical camera 


Data from the F-979Le is available in both analogue 
and digital formats. In the analogue format the full resol- 
ution of the sensor can be captured on a super VHS air- 
borne recorder and disseminated in realtime by 
relatively simple data links. In the digital format the 
F-979Le output is fully compatible with a variety of sen- 
sor and data link system recorders and ground stations. 


Specifications 

Dimensions: 209.55 x 222.25 x 238.76 mm 
Weight: 10.89 kg (with primary lens) 

Power supply: 28 V DC, 3A 


Contractor 
Loral Fairchild Systems. 


Photographic sensor control 


system 

The Photographic Sensor Control System (PSCS) is the 
primary control equipment for all reconnaissance sub- 
systems on the Northrop RF-5E. It is of solid-state con- 
struction and uses microprocessor-control and 
low-power technology. The PSCS consists of a Control 
Panel Unit Side and Front (CPU-S and CPU-F), a Control 
Interface Unit (CIU) and four Annotation Display Units 
(ADUs). 

The CPUs provide manual control of the reconnais- 
sance system; the ADUs provide 32 seven-segment 
alphanumeric annotations within the sensors. The CPU 
also provides the pilot with a display of time, elapsed 
time, drift angle and groundspeed. 


Specifications 

Dimensions: (CPU-S) 133 x 146 x 133 mm 
(CPU-F) 77 x 190 x 166 mm 

(CIV) 279 x 228 x 117 mm 

(ADU) 114 x 31 mm diameter 
Environment: —55 to +95°C, up to 50 000 ft 


Status 
No longer in production. In service in the Northrop 
RF-SE. 


Contractor 
Loral Fairchild Systems. 


Reconnaissance data annotation 


set 

The Reconnaissance Data Annotation Set (RDAS) 
equips the CP-140 Aurora maritime patrol aircraft of the 
Canadian Armed Forces and annotates film in any cam- 
era which will accept a 1 in diameter recording head 
assembly. 

The system consists of the Annotation Control Unit 
(ACU) and Light-Emitting Diode Recording Head 
Assembly (LED-RHA). The former contains data pro- 
cessing, clocks and power conversion electronics 
incorporated into a control panel assembly which has a 
six-digit LED time display. 


Specifications 

Dimensions: (ACU) 140 x 292 x 127 mm 
(LED-RHA) 114 x 31 mm diameter 

Weight: (total system) 3 kg 

Environment: —40 to +71°C, up to 30 000 ft 


Status 
No longer in production. In service in Canadian Armed 
Forces CP-140 Aurora aircraft. 


Contractor 
Loral Fairchild Systems. 


SU-172/ZSD-1(V) electro-optical 
camera 

The SU-172/ZSD-1(V) is a medium altitude sensor for 
tactical airborne reconnaissance for penetration and 
stand-off missions. High resolution imagery is captured 
ona 12 000, 10 by 10 pixel, CCD. 

The SU-172/ZSD-1(V) is designed with emphasis on 
an integrated system approach to reduce life-cycle 
costs. The sensor is automated to the greatest extent 
possible for use in unmanned vehicles and to reduce 
the aircrew workload in manned vehicles. Contributing 
to the system’s flexibility are the optional focal lengths 
of 12, 18 and 24 in which provide the capability to meet 
a variety of operational tactical reconnaissance 
requirements. 


Specifications 

Imaging unit dimensions: 511 381 <x 330.2 mm 
Weight: <62.14 kg 

Power supply: 28 V DC 


Contractor 
Loral Fairchild Systems. 


SU-173/ZSD-1(V) electro-optical 
camera 

The SU-173/ZSD-1(V) is a low altitude airborne sensor 
which provides wide field of view, high resolution visible 
spectrum imagery for high speed, low altitude or 
medium altitude area coverage for tactical reconnais- 
sance missions. Missions are typically flown at altitudes 
from 200 to 10 000 ft. 

The SU-173/ZSD-1(V) consists of a camera and elec- 
tronics unit that collects imagery, provides roll correc- 
tion of imagery and performs preliminary image 
processing and outputs digital image data. The low alti- 
tude sensor system has been designed to be flexible 
and responsive to both mission and platform tailoring. 
The system may be internally mounted in manned air- 
craft such as the RF-4C/E or F/A-18(RC) or pod 
mounted in the F-14, F-16, Tornado, Mirage, Jaguar and 
JAS 39, in addition to being configured for unmanned 
vehicles. 
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Specifications 

Imaging unit dimensions: 284.5 X 121.9 X 363.2 mm 
Weight: <24.5 kg 

Power supply: 28 V DC, 231 W 


Contractor 
Loral Fairchild Systems. 


Tomahawk CCD TV sensor 

A miniature solid-state Charge-Coupled Device (CCD) 
TV camera has been designed and built by Loral Fair- 
child Systems under a contract for McDonnell Douglas 
for use as the sensor in the Tomahawk cruise missile 
digital scene-matching area-correlator guidance 
system. 

In conjunction with suitable optics and an image 
intensifier, the CCD TV camera presents real-time video 
imagery to the processor designed by McDonnell Dou- 
glas. The latter, using this video information in a corre- 
lation mode, supplies final guidance corrections in the 
terminal phase of the cruise missile’s flight to its target. 
The camera uses a CCD sensor developed by Loreal. 


Status 
In volume production. 


The SU-173/ZSD-1(V) low altitude electro-optical camera 


Contractor 
Loral Fairchild Systems. 


AN/AAD-5 infra-red 
reconnaissance set 

The Loral AN/AAD-5 is a dual field, high performance, 
infra-red reconnaissance set which scans the ground 
area beneath an aircraft’s flight path. Received infra-red 
energy is reflected through an optical scanner system 
and focused on two detector arrays enclosed in a vac- 
uum-sealed Dewar chamber. These arrays are main- 
tained at a temperature of approximately 80°K by a 
cryostat, which is part of a closed-cycle nitrogen cool- 
ing system, inserted into the Dewar. These different 
sized, 12-element detector arrays convert received in- 
fra-red energy into electrical signals. The analogue volt- 
age representing the Velocity/Height (V/H) ratio 
determines the number and the type of detectors to be 
used. At low V/H ratio the small area array yields better 
resolution information, which improves high altitude 
sensor performance and also provides a better scale 
for image interpretation. At high V/H ratio, the large 
area array is used to meet the higher data rate. The V/H 
ratio also determines the number of detectors used in 
each array, from a minimum of 1 to a maximum of 12 
and establishes the optimum number of overlaps. 

Detector signals are processed into a video format, 
which is displayed as an intensity modulated trace ona 
5 in(127 mm) multibeam CRT in the system’s recorder. 
The CRT image is optically coupled to the film maga- 
zine and recorded on moving film, the speed of which is 
also controlled by the V/H ratio analogue voltage. The 
system compensates for aircraft roll by using inputs 
from the aircraft’s inertial navigation system. 

In aircraft or pod installation the AN/AAD-5 LRUs 
may be separated from each other by a distance of up 
to 20 ft (6 m) but the film magazine must remain cou- 
pled to the recorder. 

The seven major LRUs of the AN/AAD-5 are the 
receiver, recorder, film magazine, control indicator, in- 
fra-red performance analyser, cooler and power supply. 

The receiver, which scans the traversed terrain and 
converts radiation received into electrical signals, 
includes the scanning optics, cooler cryostat, two 12- 
element detector arrays, 24 preamplifiers and the 
associated buffer electronics. The detector arrays are 
CMT photoconductors which are sensitive to infra-red 
radiation in the 3 to 14 micron band. One array is used 
for the wide field-of-view and the other for a narrower 
field-of-view. The receiver also contains the spin-motor 
regulator and an encoder to provide system timing 
pulses to the recorder. 

The recorder converts the video signals and time 
pulses from the receiver into the information required to 
produce a film record. It consists of the CRT, recording 
optical components, video and sweep electronic cards, 
digital timing circuits, a high voltage power supply, film 
speed control circuits and an Auxiliary Data Annotation 
Set (ADAS) film annotating CRT. 

The high resolution multibeam CRT provides spatial 
correspondence between the readout and the detector 
array. It also affords flexibility in the selection of field-of- 
view options for the infra-red reconnaissance set. The 
CRT phosphor is of a fine grain type with aluminised 
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backing, optimised for photo recording. A spot size of 
0.001 in (0.025 mm) is achieved. The tube is of a rug- 
gedised type suitable for airborne applications. 

An auto-focus opto-electronic subsystem is used to 
maintain optimum focus in the electronic optics of the 
multibeam CRT. It also maintains correct spot brilliance 
on the faceplate and provides a sensor for the built-in 
checkout system which monitors performance of the 
display. A recorder head assembly for the ADAS is also 
provided. According to Loral, an advantage of using a 
CRT as the recorder is that the recorder system can be 
mounted remotely from the receiver section. 

The cryogenic refrigerator compressor receives gas- 
eous nitrogen from the receiver cryostat, compresses it 
to approximately 2200 PSI and returns it to the cryostat 
for expansion, in a liquid state. This compressor con- 
tains a motor, turn-on relays, fans, absorbers and safety 
thermostats. 


Specifications 

Dimensions: (power supply) 250 x 430 x 180 mm 
(receiver) 460 X 380 x 330 mm 

(recorder) 410 X 580 x 230 mm 

(magazine) 380 x 180 x 250 mm 

(control indicator) 150 x 100 x 80 mm 

(cryogenic refrigerator compressor) 410 x 200 x 
300 mm 

(IR performance analyser) 150 x 50 x 300 mm 
Weight: (power supply) 20 kg 

(receiver) 37 kg 

(recorder) 44 kg 

(loaded magazine) 15 kg 

(control indicator) 1 kg 

(cryogenic refrigerator compressor) 11 kg 

(IR performance analyser) 2 kg 

(total system weight) 130 kg 


The Loral D-500 (left) and the AN/AAD-5 infra-red reconnaissance sets 
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Status 

No longer in production. In service. A $19.8 million 
USAF contract for 70 systems to equip RF-4C aircraft 
was placed in September 1987. 

The AN/AAD-5 was initially designed for service with 
US Air Force McDonnell Douglas RF-4C aircraft but has 
also been procured by the US Marine Corps and Navy 
for use with McDonnell Douglas RF-4B and Grumman 
F-14 aircraft respectively. Following extensive testing, 
the first production systems were delivered in Decem- 
ber 1976. The system is in service on various types of 
aircraft with the armed forces of several nations includ- 
ing Australia, Greece, lran and Turkey. The system is 
suitable for high performance reconnaissance aircraft 
and a smaller version of the equipment, designated 
D-500, is available for smaller aircraft and RPVs. 


Contractor 
Loral Infra-red & Imaging Systems. 


Advanced Tactical Air 
Reconnaissance System infra-red 


linescanner 
The Advanced Tactical Air Reconnaissance System 
(ATARS) infra-red linescanner is a high performance re- 
connaissance sensor developed for the next gener- 
ation of reconnaissance aircraft. It is a flexible system 
that can be used for real-time data linking and with 
video cassette recorders. The compact design permits 
use on lightweight or unmanned air vehicles. 

The ATARS infra-red linescanner has evolved from 
the AN/AAD-5 family of products (See previous item). 


Specifications 

Weight: <40.82 kg 
Wavelength: 8-14 um 
Field-of-view: wide and narrow 
Roll stabilisation: 30° 
Interface: MIL-STD-1553 


Contractor 
Loral Infra-red & Imaging Systems. 


D-500 infra-red linescanner 

The D-500 infra-red linescanner system is a passive air- 
borne high performance modular reconnaissance set 
that scans the ground area and records imagery on 
high resolution 5 in film from sea level to 50 000 ft. The 
system is capable of field installation by support per- 
sonnel on most aircraft from RPVs, smaller aircraft and 


The Loral helicopter infra-red night system housed 
in a lightweight two-axis gimballed dome 


helicopters to high speed, high altitude reconnaissance 
aircraft. Capable of oblique viewing, the system can be 
used for stand-off operations. 

The D-500 is a miniaturised advanced version of the 
AN/AAD-5 infra-red linescanner. Options for real-time 
cockpit display, digital recording, intelligent sensor 
auto-processing, data link and extra wide field-of-view 
are available. 


Specifications 

Dimensions: 0.09 m° 

Weight: 66.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 725 VA 
28 V DC, 118 W 

Stabilisation: +20° electronic 


Status 

Currently in production for a variety of RPVs and fixed- 
wing aircraft. Over 600 systems have been delivered for 
US and foreign reconnaissance aircraft. 


Contractor 
Loral Infra-red & Imaging Systems. 


Helicopter infra-red navigation 


system 

Loral’s Helicopter InfraRed Navigation System 
(HIRNS) is designed for night pilotage and navigation 
and may be used on fixed-wing aircraft in addition to 
helicopters. HIRNS features the Loral mini-FLIR which, 
with a two-bar SPRITE detector, is a serial-scanning in- 
fra-red sensor incorporating DC restored electronics to 
give a crisp bloom-free display. 

The system’s sensors are mechanically cooled and 
comprise a single 24° vertical x 37° horizontal field-of- 
view optical unit mounted in a two-axis gimbal and 
accommodated in a sphere suitable for chin-mounting 
on a helicopter. It is normally coupled with the Inte- 
grated Helmet and Display Sighting System (IHADSS) 
but can be controlled with a joystick for viewing in the 
cockpit. The system is television-compatible and may 
be readily integrated with helmet and remote displays, 
automatic trackers and target cuers, video processors 
and recorders. 
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Specifications 

Dimensions: (height) 280 mm x (diameter) 225 mm 
Weight: (FLIR) 6.5 kg, 

(FLIR and gimbal) 21 kg 

Power: 2000 W 


Status 
In production for the Agusta A 129 helicopter. 


Contractor 
Loral Infra-red & Imaging Systems. 


Stabilised thermal imaging 


system 

The Stabilised Thermal Imaging System (STIS) is 
designed to meet the day and night surveillance and 
navigation requirements of RPVs, helicopters and 
fixed-wing aircraft. STIS features the Loral mini-FLIR 
which is also used in HIRNS. The mini-FLIR, with a two- 
bar SPRITE detector, is a serial scanning IR sensor 
incorporating DC restored electronics to give crisp 
bloom-free displays. It is designed on a modular basis 
with the mini-FLIR as one of the standard modules. The 
mini-FLIR provides a TV compatible output, making 
STIS suitable for a wide variety of displays. 

STIS incorporates a three-field-of-view telescope, 
with up to 12 power magnification, and is mounted in a 
stabilised inner gimbal capable of providing smear-free 
imagery in a dynamic situation. The inner gimbal is 
stabilised to better than 75 mrad. Options available for 
STIS include an autotracker, laser rangefinder, low-light 
TV and an alphanumeric display. 


Specifications 

Dimensions: (diameter) 356 x (height) 508 mm 
Weight: less than 34 kg 
Fields-of-view/magnification: (wide) 20° x 30° (x1.2) 
(medium) 7.2° x 10.8° (X3.3) 

(narrow) 2° x 3° (X12) 


Contractor 
Loral Infra-red & Imaging Systems. 


Advanced tactical air 


reconnaissance system 

The Advanced Tactical Air Reconnaissance System 
(ATARS) is a joint US Air Force, Navy and Marine Corps 
programme that will modernise reconnaissance forces 
with a common modular integrated electro-optical sen- 
sor system designed to provide round-the-clock tactical 
information directly to combat commanders. 

The system consists of a suite of sensors and associ- 
ated hardware that can be easily reconfigured to fit a 
variety of airborne platforms. Developed from 
advanced electro-optical technology, it is designed to 
increase data collection capability, reduce crew work- 
load and minimise logistics support. 

ATARS provides real-time tactical imagery through 
an integrated sensor suite and a wideband data link ca- 
pability. The sensor suite consists of low and medium 
altitude electro-optical sensors and an infra-red line- 
scanner. Each subsystem has its own BIT processor for 
self-test and fault isolation. ATARS can be reconfigured 
for pod or internal mounting, providing multiple mission 
capability. In addition to hardware flexibility and ease of 
use, ATARS digital imaging offers increased image 
exploitation capabilities in a shorter time frame. It also 
offers improved sensor control and in-flight image verifi- 
cation via a cockpit display. 

The heart of ATARS is the Reconnaissance Manage- 
ment System (RMS). The 32-bit processor handles all 
image formatting and communication with the host air- 
craft. A preplanned mission is stored and executed by 
the RMS, ensuring the correct sensor configuration for 
each target. In manned aircraft, the RMS provides live 
or recorded imagery for in-flight review by the crew. The 
RMS directs individual target imagery to specified 
ground or shipborne terminals via data link. In addition 
to controlling low and medium electro-optical sensors 
and the infra-red linescanner, the RMS can be 
expanded to accommodate additional sensors such as 
long-range sensors and synthetic aperture radar. 


Status 
ATARS is currently planned for use on 50-60 RF-16, 70- 


100 F/A-18(RC) aircraft and 200-500 medium-range 
unmanned aerial vehicles. Alternative configurations 
are being considered for a wide variety of aircraft. Flight 
testing on the RF-4C was due to begin in early 1993. 
Low rate initial production is scheduled to begin in 
1995. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


AN/AAS-35(V) Pave Penny laser 


tracker 

The AN/AAS-35(V) is an advanced miniaturised day 
and night laser-based target identification set. Used in 
conjunction with a laser designation system, either 
ground-based or in a co-operating aircraft, targets can 
be recognised and identified rapidly, and accurate 
steering data provided to ensure quick pilot reaction 
and accurate delivery of weapons. The equipment was 


The Martin Marietta Pave Penny laser tracker installation on the Fairchild A-10 Thunderbolt Il uses a spe- 
cial pylon on the front starboard fuselage 
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installed initially on US Air Force Fairchild A-10 close 
support aircraft and later on LTV A-7D Corsair Ils. Pave 
Penny is also used on the General Dynamics F-16 and is 
suitable for the McDonnell Douglas F-4 Phantom, 
Northrop F-5 and Dassault/Dornier Alpha Jet. 

A silicon pin diode detector head is used, with full 
lower forward hemisphere coverage plus some look-up 
capability. Pilot's controls permit selection of several 
seeker scanning patterns to improve early designator 
recognition. It can be used to improve the accuracy of 
conventional weapon delivery, or to lock-up laser- 
guided munitions. The system is contained in a rela- 
tively small pod, which is either fuselage- or pylon- 
mounted to allow easy harmonisation with other 
onboard sensors. Preflight boresighting of A-10 units is 
claimed to allow pod attachment in a matter of minutes. 
An aircraft adaptor module is used to integrate the sen- 
sor data with onboard processors and a pilot’s control 
panel provides for easy use and built-in test operations. 


Specifications 

Dimensions: (length) 833 mm, (diameter) 200 mm 
Weight: 14.5 kg 

Power supply: 28 V DC, <10A 

Operating wavelength: 1.06 um 

Scan coverage: (elevation) -90 to +15° 

(azimuth) -90 to +90° 

Selectable scan patterns: wide, narrow, depressed, 
offset 

Output: direction cosines of line-of-sight 


Status 
In service. The first operational Pave Penny system for 
the A-10 was delivered in March 1977 and the US Air 
Force has equipped its entire fleet originally numbering 
733 aircraft. Up to 380 US Air Force A-7D Corsairs also 
have Pave Penny installed. Pave Penny will be incorpor- 
ated on US Air Force F-16 aircraft in 1995. 

Almost 1000 units had been produced up to the end 
of 1990, with 793 delivered. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


AN/ASQ-173 laser detector 


tracker/strike camera 

Developed specifically for the US Navy McDonnell Dou- 
glas F/A-18 Hornet, the Laser Detector Tracker/Strike 
CAMera (LDT/SCAM) permits crews to identify laser 
designated targets illuminated by either ground forces 
or co-operative aircraft, and to achieve more accurate 
tracking and weapon release performance than a non- 
laser equipped aircraft. Target position data from the la- 
ser detector tracker is fed directly to the F/A-18 mission 
computer and used to provide weapon aiming and ord- 
nance release information. 

The laser spot-tracker optics are stabilised using atti- 
tude data passed to the unit from the aircraft inertial 
navigator. The detector is a four quadrant photodiode 
type, mounted behind a hemispherical dome. Laser 
pulse decoder electronics are also contained in the 
detector. 

Located in the same pod, for which Martin Marietta is 
prime contractor, is a strike camera. This unit is in the 
aft section and has a wide field-of-view in the lower 
hemisphere. It can be slaved to the laser spot-tracker or 
independently controlled by the mission computer. 
Photographic data from this unit permits rapid assess- 
ment of damage after aircraft attacks. 

Units have been flown for test and evaluation since 
1980 and production deliveries to the US Navy and Mar- 
ines commenced in 1983. For strike operations the la- 
ser spot-tracker/strike camera on the F/A-18 will be 
mounted on the starboard fuselage side and an infra- 
red target acquisition/tracker pod will be carried on the 
port fuselage side. 


Specifications 

Dimensions: (length) 2290 mm, (diameter) 200 mm 
Weight: 73 kg 

Operating wavelength: 1.06 um 

Scan patterns: pre-programmable/pilot selectable 


Status 
In production. Up to the end of 1991, 247 systems had 
been delivered. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


Electro-optic sensor system for 
the RAH-66 Comanche 


Martin Marietta is developing a second-generation 
Electro-Optic Sensor System (EOSS) that will provide 
night navigation and targeting capabilities for the US 
Army RAH-66 Comanche helicopter. The company 
expects to receive approximately $3 billion up to the 
year 2008 for development and production of the 
system. 

The night vision system will permit the pilot to 
manoeuvre safely at nap-of-the-earth altitudes around 
the clock and in poor weather or limited visibility 
caused by smoke, dust or haze. The system is coupled 
to the pilot’s line-of-sight and provides high resolution 
day-like imagery at extended ranges using advanced 
focal plane array infra-red technology. 

The targeting system consists of a second-gener- 
ation FLIR sensor, high resolution TV camera and laser 
rangefinder/designator. The system uses an unique 
two-bar scan technique to search for airborne and 
ground targets. Target imagery is prioritised according 
to threat potential and stored in computer memory, 
which permits the crew to remask while deciding com- 
bat tactics. 


2 


The F-15E Eagle with LANTIR 


The Martin Marietta AN/ASQ-173 LDT/SCAM fitted to the US Navy F/A-18 Hornet 


N navigation and targeting pods 


Status 

A contract has been awarded to build two prototype 
EOSS in the demonstration/validation phase which 
ends in July 1996. Two more systems will be built dur- 
ing full-scale development. Production of the 
Comanche is scheduled to begin in late 1997. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


LANTIRN 


The Low Altitude Navigation and Targeting Infra-Red 
for Night (LANTIRN) system consists of two pods: the 
AN/AAQ-13 navigation pod and the AN/AAQ-14 target- 
ing pod. 

One of the most important avionic system projects in 
the US, with a contract of $3 billion, LANTIRN provides 
the means by which F-15E and F-16C/D aircraft can 
penetrate hostile airspace at extremely low altitude and 
high speed, acquire their targets and deliver guided 
and unguided weapons around the clock. The initial 
application was the two-seat McDonnell Douglas F-15E 
fielded by the US Air Force in 1989. LANTIRN also 
equips the General Dynamics F-16C/D. Compatibility of 
the LANTIRN system with single-seat navigation and 
targeting operations has been demonstrated on the 
F-16. 


system under its fuselage 
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Internal details of the Martin Marietta LANTIRN navigation and targeting pods 


This General Dynamics F-16 carries both navigation and targeting pods of the Martin Marietta LANTIRN 
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As well as Martin Marietta, Texas Instruments, which 
supplies the Ku-band terrain-following radar, and a 
number of other companies are involved in the LAN- 
TIRN development programme. These include General 
Motors Delco Division, which supplies computers, 
Sundstrand Aerospace, which provides the environ- 
mental control and Litton Laser Systems, suppliers of 
the laser designator. 


The system 

The LANTIRN system consists of two separate sets of 
equipment each contained in its own pod, suitable for 
underwing or underfuselage attachment. Either or both 
pods can be carried, depending on the particular mis- 
sion requirement. This option enhances flexibility and 
diminishes support demands. The equipment within 
the pods is supplied by a number of manufacturers, but 
overall responsibility rests with Martin Marietta as the 
prime contractor. 

The AN/AAQ-13 navigation pod contains a wide field- 
of-view FLIR unit and a terrain-following radar, together 
with the associated power supply, pod control com- 
puter and environmental system. FLIR imagery from the 
pod is displayed on a wide field-of-view holographic 
head-up display developed by GEC-Marconi Avionics. 
This provides the pilot with night vision for safe flight at 
low level. The Texas Instruments Ku-band terrain-fol- 
lowing radar permits operation at very low altitudes with 
en route weather penetration and blind let-down 
capability. 

Both the F-15E and F-16 have fully automatic terrain- 
following with inputs from the navigation pods to the 
digital flight control system in the aircraft. Additionally, 
terrain-following may be accomplished manually by 
means of directive symbology presented to the pilot on 
the HUD. 

The AN/AAQ-14 targeting pod contains a stabilis- 
ation system, wide and narrow field FLIR, laser desig- 
nator/ranger, automatic multimode tracker, automatic 
infra-red Maverick missile hand-off system, environ- 
mental control unit, pod control computer, power sup- 
ply and provision for an automatic target recogniser. 
The targeting pod interfaces with the aircraft controls 
and displays as well as the fire-control system to permit 
low level day and night manual target acquisition and 
semi-automatic weapon delivery of guided and 
unguided weapons. It may be configured as a laser des- 
ignator-only pod, for use with laser-guided munitions 
and conventional weapons, by deleting the Maverick 
hand-off subsystem. This configuration of the LANTIRN 
targeting pod has been re-designated as Sharpshooter 
(see item below). 

Both pods have environmental control units to 
ensure that their systems will function satisfactorily over 
a wide range of temperatures and flight conditions. Air- 
craft interfaces include a MIL-STD-1553 multiplex data- 
bus, video channels and power supplies. Service 
ground support employs typical three-level mainten- 
ance: organisational, where no special test equipment 
is required; intermediate, which employs automatic test 
equipment and depot servicing. 


Status 

Navigation and targeting pods are both in high rate pro- 
duction. The first production navigation pod was for- 
mally accepted by the US Air Force in April 1987, with 
the final item in the contract delivered in March 1992. 
US Air Force targeting pod deliveries are scheduled to 
continue until September 1994. International orders 
now on contract will continue production up to the end 
of 1996, with total production exceeding 600 for each 
type of pod. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


Pathfinder navigation/attack 


system 
The Pathfinder navigation/attack system uses hard- 
ware derived from the LANTIRN night navigation sys- 
tem (see previous item). It consists of three LRUs which 
can be integrated into a pod or embedded in the air- 
craft fuselage or pylon. These LRUs are an infra-red 
sensor, power supply and environmental control unit. 
The first two of these LRUs are derived directly from 
LANTIRN but the environmental control unit is smaller 
and lighter, with reduced power requirements. 

As with the LANTIRN navigation pod, Pathfinder ima- 
gery may be presented on a HUD or any other cockpit 
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video display. Unlike the navigation pod, in addition toa 
<1 wide field-of-view it also contains a x3 magnified 
slewable field-of-view for stand-off target acquisition. 
Pathfinder has been demonstrated in a pod on the 
General Dynamics F-16, integrated into a pylon on the 
LTV A-7 and embedded in the Rockwell B-1B. It is suit- 
able for installation on a wide variety of additional air- 
craft including the Northrop F-5, Fairchild A-10, 
Lockheed C-130, Dassault/Dornier Alpha Jet, Dassault 
Rafale, British Aerospace Hawk and Panavia Tornado. 


Specifications 

Dimensions: (length) 1980 mm, (diameter) 248 mm 
Weight: 73.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.8 kW 
28VDC,2A 

Reliability: 539 h MTBF 

Field-of-regard: 84° x 77° 

Field-of-view: (wide) 28° x 21° 

(narrow) 9° x 7° 


Status 
Egypt has ordered 12 Pathfinder pods for the F-16. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


Sharpshooter targeting pod 
Sharpshooter is a derivative of the targeting pod used 
in LANTIRN (see earlier entry). It can be integrated with 
the Pathfinder navigation pod to permit pilots to fly at 
low altitudes in total darkness to the target area. 

Sharpshooter provides round-the-clock targeting ca- 
pabilities through the use of an 8 in (200 mm) aperture 
infra-red sensor that has a narrow 1.7° field-of-view and 
a 6° wide field-of-view. A stabilised line-of-sight includes 
a 150° look-back angle and continuous roll tracker, 
which can track either stationary or moving targets or 
track a scene using area correlation. The laser desig- 
nator and ranger is boresighted to the centre of the 
field-of-view of the targeting pod and is programmable 
for coding. 


Status 

Israel has purchased 20 Sharpshooter pods and Egypt 
12 for installation on F-16 aircraft. Deliveries began in 
1991. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


Standardised advanced infra-red 


sensor 

Martin Marietta is developing the Standardised 
Advanced Infra-Red Sensor (SAIRS) for the US Army 
Center for Night Vision and Electro-Optics at Fort Bel- 
voir. Its aim is to provide an improved electro-optics sys- 
tem that will detect targets at longer ranges and give 
sharper, more detailed TV-like pictures in total dark- 
ness. SAIRS may be used both in existing infra-red sys- 
tems and on new aircraft. 


Status 

In September 1986 Martin Marietta received a contract 
to develop and build a SAIRS prototype. The first 
SAIRS was delivered in 1990 to.the US Army for flight 
and ground testing. 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


Target acquisition designation 
sight, pilot night vision sensor 
Martin Marietta’s Target Acquisition Designation Sight/ 
Pilot Night Vision Sensor (TADS/PNVS) is designed to 
provide day, night and limited adverse weather target 
information and navigation capability for the US Army 
AH-64A Apache attack helicopter. The TADS/PNVS 
system comprises two independently functioning sub- 
systems known as TADS and PNVS. 

TADS provides the co-pilot/gunner with search, 
detection and recognition capability by means of direct 
view optics, TV or FLIR sighting systems which may be 
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The Martin Marietta TADS/PNVS 


used singly or in combinations according to tactical, 
weather or visibility conditions. The PNVS subsystem 
provides the pilot with flight information symbology 
which permits nap-of-the-earth contour, on low level 
flight to, from and in the combat area at altitudes low 
enough to prevent or delay detection by enemy forces. 

TADS consists of a rotating turret, mounted on the 
nose of the helicopter and containing the sensor sub- 
systems, an optical relay tube located at the co-pilot/ 
gunner station, three electronic units in the avionics bay 
and cockpit controls and displays. TADS turret sensors 
have a field-of-regard covering +120° in azimuth and 
from +30 to -60° in elevation. 

By day, either direct vision or television viewing may 
be used. The direct vision system has a narrow field-of- 
view, 3.5° at X18.2 magnification and a wide field-of- 
view, 18° at x 3.5 magnification. The television system 
provides a narrow field-of-view of 0.9° and a wide field- 
of-view of 4°. For night operations the FLIR sensor has 
three fields-of-view: narrow - 3.1°, medium - 10.2° and 
wide - 50°. 

Once acquired, targets can be tracked manually or 
automatically for autonomous attack with guns, rockets 
or Hellfire anti-tank missiles. A laser may also be used to 
designate targets for attack by other helicopters or by 
artillery units firing the laser-guided anti-armour Cop- 
perhead shell. 

PNVS consists of a forward-looking infra-red sensor 
system packaged in a rotating turret mounted above 


the TADS, an electronics unit located in the avionics 
bay and the pilot’s display and controls. The system 
covers a field of +90° in azimuth and from +20 to —45° in 
elevation. Field-of-view is 30° x 40°. 

TADS is designed to provide a backup PNVS capa- 
bility for the pilot in the event of the latter system failing. 
The pilot or the co-pilot/gunner can view, on his own 
display, the video output from either TADS or PNVS, 
raising the probability of mission success. Although 
designed primarily for combat helicopters flying nap-of- 
the-earth missions, PNVS may also be used as a single 
entity in tactical transport and cargo helicopters. 

Special attention has been paid to reliability, as has 
the ability to remove and replace units easily and rap- 
idly on the flight-line. 


Status 
In production. Some 740 sets had been delivered by 
the end of 1991. The programme is expected to run for 
10 years, with the US Army acquiring at least 807 sys- 
tems by early 1994 and considerably more sold through 
FMS. 

In December 1990 a contract for $150 million was 
awarded for 119 TADS/PNVS for delivery to the US 
Army (73), Egypt (26) and Israel (20). 


Contractor 
Martin Marietta Electronics, Information & Missiles 
Group. 


Gated laser illuminator for night 


television 

The Gated Laser Illuminator for Night Television 
(GLINT) employs the same laser diode technology as 
the LTD/R (see next item) to produce a spotlight for 
night operations. GLINT is synchronised with a low-light 
level camera to provide the AC-130U Gunship oper- 
ators with clear pictures on a pitch black night and 
sends a virtually invisible beam of laser light to illumi- 
nate ground scenes. 


Status 
In production. GEC Sensors Inc has ordered 14 sys- 
tems for the AC-130U gunship all light level television 
system. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


Laser target designator/ 


rangefinder 
The Laser Target Designator/Rangefinder (LTD/R) pro- 
vides range data for gunfire accuracy and gives a laser 


spot for smart weapons to use as a beacon. The laser is 
a diode-pumped solid-state laser which uses air-cooling 
and high efficiency laser diodes. The LTD/R is smaller 
in size and weight and is more reliable and efficient than 
conventional flashlamp-pumped systems. 


Status 

In production. GEC Sensors Inc has ordered 14 sys- 
tems for the US Air Force AC-130U Gunship all light lev- 
el television system. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


Nighthawk surveillance, detection 


and targeting system 

Nighthawk has the flexibility to be mounted either over 
the rotor, on the roof or nose, or in a pod location with 
hemispherical coverage. An autonomous kit makes it 
readily adaptable to helicopters, ground vehicles, fixed- 
wing aircraft, UAVs, ships, patrol boats and security 
installations. The jitter-free performance ensures long- 
range and makes it ideal for applications such as major 
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or low intensity conflict 
interdiction. 

Nighthawk is a fully integrated multi-sensor electro- 
optical sighting system with visible, infra-red, laser rang- 
ing and designation and autotrack capability. The sup- 
port electronics incorporate a multifunction tracker 
which ensures positive autotrack of targets, multiple 
target tracking and fire-control for TOW missiles, Hell- 
fire, Stinger, guns and rockets. 

Nighthawk uses stabilisation technology. Known as 
soft mount, it isolates the sensors and boresight system 
from aircraft and platform induced vibration, pitch, yaw 
and roll motion, providing a clear view for reconnais- 
sance and attack missions. By reducing vibration, the 
soft mount also increases the performance and reliabil- 
ity of the sensors and lowers maintenance costs on the 
electro-optical components. 
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operations and drug 


Contractor 
McDonnell Douglas Electronic Systems Company. 


AN/AAS-40 Seehawk forward- 


looking infra-red system 

The AN/AAS-40 Seehawk is a thermal imaging system 
using US Department of Defense common module 
FLIR components to provide high resolution imagery. 
Designed for an aircraft or surface vessel, the system’s 
current principal application is aboard a US Coast 
Guard Sikorsky HH-52A helicopter serving the primary 
role of search and rescue, law enforcement, maritime 
environmental control, marine and border control and 
navigational assistance. It is also installed on the Grum- 
man S-2(T) ASW aircraft. 

The Northrop AN/AAS-40 Seehawk lightweight FLIR 
system consists of a turret assembly, the control elec- 
tronics unit and the power supply unit. FLIR imagery is 
fed to the cockpit-mounted display. An automatic scan 
capability provides constant search coverage in elev- 
ation and azimuth. The autosearch mode is enhanced 
by inclusion of automatic lock-on which reacts to either 
large or small targets, as selected by the operator. 

The Seehawk system has successfully completed 
two years’ service aboard a Beech 200T aircraft. The 
system was fully operational in conjunction with the 
other onboard avionics systems, demonstrating mari- 
time patrol, surveillance and reconnaissance appli- 
cations. The latest generation AN/AAS-40 Seehawk 
was installed aboard a modified Sikorsky S-76 helicop- 
ter used as a demonstrator in support of the US Army 
RAH-66 Comanche programme. 


Status 
In production for the US Coast Guard HH-65A Dolphin 
helicopter and the Grumman S-2(T) ASW aircraft. 


Contractor 
Northrop Corporation Electronics Systems Division. 


The Northrop AN/AAS-40 Seehawk FLIR on the US 
Coast Guard HH-52A helicopter 


AN/ASX-1 target identification 
system electro-optical 

Northrop’s AN/ASX-1 Target Identification System 
Electro-Optical (TISEO), is a television-based, passive, 
daytime automatic target acquisition and tracking sys- 
tem. Comprising a high resolution closed-circuit tele- 
vision sensor combined with a_ two-fields-of-view 
telescope, TISEO is mounted on the port wing leading 
edge of many US Air Force McDonnell Douglas F-4E 
Phantoms to enable the crew to recognise and identify 
targets at long range. 


A Northrop AN/ASX-1 TISEO system mounted on the US Air Force McDonnell Douglas F-4 Phantom 


The Northrop AN/AVQ-27 laser target designator set 


Specifications 

Dimensions: (television camera assembly) (length) 
813 mm x (diameter) 229 mm 

Weight: 26 kg 

Fields-of-view: (wide) 1.4°, (narrow) 0.44° 


Status 
In service. More than 500 TISEO systems are known to 
have been delivered to the US Air Force. 


Contractor 
Northrop Corporation Electronics Systems Division. 


* 
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AN/AVQ-27 laser target 


designator set 

The AN/AVQ-27 designator has been developed by 
Northrop for installation aboard two-seat F-5B and F-5F 
aircraft and can also be fitted in other two-seat aircraft. 
Several customers have selected the system, which 
permits target designation during operations using la- 
ser-guided munitions. 

The system is installed in the rear cockpit, and can be 
removed when not required. The installation consists of 
a high power laser, stabilised direct-view optics with 
two fields-of-view and a 16 mm recording camera. The 
designator set package is only 100 mm wide and fits on 
the lower canopy rail, maintaining ejection-seat clear- 
ance and not interfering with other cockpit functions. A 
viewfinder/sight swings across into the pilot’s field-of- 
view, enabling the crewman to track targets. This can 
be conducted manually, using a two-axis hand control- 
ler, and with rate or rate-aided tracking modes. The 
front cockpit is fitted with sight and canopy markings 
which allow the pilot to assist the crewman in initial tar- 
get acquisition and then maintain the target within the 
field-of-view. One-hand operation is claimed. Normal 
operations would call for designation by one aircraft, 
with weapon delivery conducted by an accompanying 
aircraft. 

A laser target designator pod for single-seat aircraft 
is in development. 


Status 
In production and service. 


Contractor 
Northrop Corporation Electronics Systems Division. 


AN/AXX-1 television camera set 
The Northrop Television Camera Set (TCS) is the US 
Navy’s version of the US Air Force’s AN/ASX-1 TISEO 
(see earlier entry) but offers enhanced capabilities. It is 
a passive, daytime, automatic search and acquisition 
system which can be either manually operated or 
slaved to an air interception radar. The system not only 
acquires targets automatically, but presents multiple 
fields-of-view and is operational on US Navy Grumman 
F-14A aircraft. 


Status 

In production. The US Navy planned to purchase some 
394 AN/AXX-1 units, with deliveries complete by the 
end of 1990. 


Contractor 
Northrop Corporation Electronics Systems Division. 


The Northrop AN/AXX-1 TCS system installed in a US Navy F-14 


Helicopter night vision system 
Northrop has designed and integrated a Helicopter 
Night Vision System (HNVS) to a Sikorsky detailed 
specification and is now the major subsystem inte- 
gration contractor for the system being developed by 
Sikorsky Aircraft. This system is being installed in 
CH-53 Super Stallion transport helicopters for use on 
low level tactical missions in adverse weather con- 
ditions. The system is based on equipment similar to 
that Northrop installed on 10 AH-1S helicopters which 
were used as surrogate trainers for AH-64 pilots. 

The system includes a data entry panel, master con- 
trol assembly, the Honeywell Integrated Helmet And 
Display SubSystem (IHADSS) and control panel, video 
monitor/recorder and control panel, power distribution 
unit, heater/filter assembly, system control electronics, 
vapour cycle unit, symbology generator, multiplexing 
remote terminal, control grips and the Martin Marietta 
Pilot Night Vision System (PNVS). 

The PNVS is a thermal imaging system which 
optically senses the heat emitted by objects and con- 
verts it into video image for display to the pilot and co- 
pilot. The PNVS, mounted as a turret on the chin of the 
CH-53E, is controlled by the IHADSS worn by the pilot 
or co-pilot. The IHADSS monitors head position and 
converts head movement into azimuth and elevation 
commands which are sent to the PNVS. Video from the 
turret is displayed and flight symbology is overlaid on 
the cockpit displays, allowing either the pilot or the co- 
pilot to fly the aircraft in a head-up attitude. 


Status 
In production and in service. 


Contractor 
Northrop Corporation Electronics Systems Division. 


Infra-red search and track 


systems 

Northrop is currently involved in the development of in- 
fra-red search and track systems, designed for passive 
long-range target acquisition at night and in adverse 
weather. This equipment is known to have a multi-target 
capability. Other roles envisaged for these systems 
include weapon delivery, surveillance and fire-control. 
One such system is called the focal plane array. It is an 
infra-red sensor that can direct optical target acqui- 
sitions at night or in poor visibility, and was tested on a 
US Army helicopter in 1984. The unit comprises 16 384 
individual sensors, each only 0.001 in diameter, feed- 
ing signals into a microprocessor. The resulting infor- 
mation is displayed on the television monitor of the host 
optical system. 


eid 


co wy 


oe 


The Northrop infra-red monitor in an AH-1S Cobra 
helicopter 


Status 
Under development. 


Contractor 
Northrop Corporation Electronics Systems Division. 


Infra-red video automatic tracking 
In May 1985 Northrop announced an $8 million con- 
tract from Grumman to develop an Infra-Red Video 
Automatic Tracking (IRVAT) system for the Grumman 
A-6 aircraft operated by the US Navy. 

IRVAT operates in conjunction with the A-6’s Target 
Recognition and Attack Multisensor (TRAM) weapons 
system; it computerises and automates the tracking 
portion of TRAM. 


Status 
Pre-production systems delivered in late 1986. 


Contractor 
Northrop Corporation Electronics Systems Division. 


Mast-mounted sight sensor suite 
Northrop is producing the sensor suite for the mast- 
mounted sight of the US Army’s Bell OH-58D helicop- 
ters. The suite, which is integrated in the helicopter by 
McDonnell Douglas, consists of a FLIR, a day television 
sensor, laser rangefinder/designator, an advanced 
digital tracker and an automatic boresight device. (A 
fuller description is given in the McDonnell Douglas 
entry in the Head-Up Display and Weapon Aiming sec- 
tion of this book). 

The mast-mounted sight has also been installed in 
US Navy ships. 


Status 
In production. 


Contractor 
Northrop Corporation Electronics Systems Division. 


Obstacle avoidance system 

Northrop, in conjunction with the US Army, is develop- 
ing an Obstacle Avoidance SYStem (OASYS) to provide 
obstacle detection and situational awarenesss for heli- 
copter low altitude flight operations, enabling US Army 
helicopter pilots to fly at very low altitudes and avoid 
obstacles such as wires, cables, towers, trees and ter- 
rain features. 

The OASYS uses a solid-state laser diode radar to 
detect wires, towers, poles and antennas. The laser, 
along with a rotating holographic scanner, generates a 
wide area scan in front of the helicopter. OASYS can 
detect 1 in (25 mm) wires at ranges of up to 440 yd 
(400 m). 

The system comprises a sensor, processor and pilot 
control panel. Design criteria include high detection 
probability, low cost, weight and volume and high 
reliability. Information is presented on the HUD or can 
be fed to a helmet-mounted display. 


Status 
Under development. 


Contractor 
Northrop Corporation Electronics Systems Division. 


Surrogate trainer 

Northrop has equipped 10 US Army AH-1S helicopters 
with the avionics suite from the AH-64 attack helicopter, 
to provide pilot training at lower cost. The system has all 
the elements of the AH-64 pilot night vision system 
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visionics (symbology, display, PNVS video, IHADSS 
boresight) and is capable of performing other night 
operation missions. 

As part of this programme, Northrop developed a 
cockpit-mounted infra-red monitor and associated 1 in 
(25 mm) helmet-mounted display. 


Status 


In service in 10 AH-1S helicopters as surrogate trainers 
for the AH-64. 


Contractor 
Northrop Corporation Electronics Systems Division. 


Video augmented tracking system 
Northrop developed the Video Augmented Tracking 
System (VATS) for retrofit to the AN/AVQ-26 Pave Tack 
system used by US Air Force McDonnell Douglas F-4E 
and General Dynamics F-111 aircraft. Pave Tack is an 
air-to-ground, laser designated weapons delivery sys- 
tem mounted in a pod containing a FLIR sensor. VATS 
automatically tracks ground targets, eliminating or 
reducing the weapons operator’s need to follow the 
monitor by eye. It is microprocessor-controlled, with a 
self-contained power supply and a digital interface to 
the aircraft’s flight computer. 


Status 
Ready for production; orders not yet placed. 


Contractor 
Northrop Corporation Electronics Systems Division. 


KS-87 reconnaissance camera 
During 1987 the KS-87 camera, which is in widespread 
service with the US Forces, was test flown for the first 
time in a pod attached to an F-15 aircraft. During later 
tests a KS-153 610 mm camera was installed and test 
flown, its imagery being recorded directly on magnetic 
tape rather than film. 


Status 
Recon-Optical has a wide range of reconnaissance 
cameras in development, production and service. 


Contractor 
Recon-Optical Inc. 


KS-127B reconnaissance camera 
The KS-127B is a reconnaissance camera mounted in 
the nose of an aircraft designed for Long-Range 
Oblique Photography (LOROP) missions. It can be 
used either with photographic film or as an electro- 
optical sensor. It has a 66 in (167 cm) focal length lens 
system, active and passive stabilisation, auto-focus and 
thermal stabilisation. It has been supplied to the USAF 
for fitting to RF-4 aircraft, where a sight in the rear cock- 
pit enables the crew to keep the camera directed at a 
specific target during several exposures. Typically, the 
KS-127B can take detailed photographs of sites over 
18.8 nm (35 km) distant from an aircraft patrolling at 
35 000 ft. 
The film-only version is designated KS-127A. 


Status 

In production and service. The first KS-127B for the 
USAF was delivered in September 1986. Additional 
units of the KS-127A have been sold to an Asian 
customer. 


Contractor 
Recon-Optical Inc. 


KS-147A reconnaissance camera 

The KS-147A long-range oblique photographic camera 
completed an initial flight test programme in early 1987. 
Designed for internal mounting in an airframe, it is a 
modified version of the KS-146A pod-mounted camera. 


Status 
Units of the KS-146A have been sold to an Asian 
customer. 


Contractor 
Recon-Optical Inc. 


The Recon-Optical KS-147A LOROP camera (left) provides the same high quality of reconnaissance pho- 


tography as the pod-mounted KS-146 (right) 
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This photograph of Los Angeles was taken by a KS-147A camera from a distance of 30 nm (55 km) and an 
altitude of 30 500 ft 
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AN/AAS-32 laser tracker 


Tha AN/AAS-32 is a laser-seeker head, with associated 
components, which Rockwell produces for the Bell 
AH-1S Cobra light attack helicopter and, in derivative 
form, for the Target Acquisition Designation System/ 
Pilot Night Viewing System (TADS/PNVS) in the US 
Army Hughes AH-64 armed helicopter. 

The seeker is a wide field-of-view unit, sensitive to 
1.06 microns radiation, that can detect target desig- 
nations from ground troops or co-operative aircraft. 
Coded pulse data is used to minimise jamming and a 
four quadrant silicon detector head is used. 

Production of AH-1S equipment was initiated in Sep- 
tember 1981 and first delivery was in May 1984. TADS/ 
PNVS production began in June 1981 and deliveries 
began in January 1983. 


Specifications 

Dimensions: (receiver unit) 214 mm x 188 mm 
(electronics unit) 152 x 152 x 188 mm 

(control panel) 144 x 66 mm area 

Weight: (receiver unit) 9 kg 

(electronics unit) 3.4 kg 

(control panel) 0.6 kg 

Power supply: 115 V AC, 400 Hz 

28 VDC 

Scanning field-of-view: (elevation) -60 to +30° 
(azimuth) -90 to +90° 

Instantaneous field-of-view: (elevation) 10° 
(azimuth) 20° 

Optical port diameter: 5 in (127 mm) 

Focal length ratio: 0.3:1 


Status 
In service. Over 200 units have been produced. 


Contractor 
Rockwell International Corporation Strategic Defense & 
Electro-Optical Systems Division. 


Common module FLIR digital 


scan converter 

Rockwell International’s digital scan converter per- 
forms sophisticated video processing of thermal imag- 
ing systems for displays in fixed- and rotary-wing 
aircraft, armoured fighting vehicles and surface ships. It 
connects the target sensing common module FLIR sys- 
tem and the video display presented to the operator. 

The device provides improved target acquisition and 
identification. It performs high capacity signal process- 
ing in real time, obviating the need for the operator to 
adjust controls when approaching a target. It also elim- 
inates the need for light-emitting diodes and drivers, vis- 
ible-collimator imaging optics and the camera required 
by conventional electro-optical multiplexer FLIR sys- 
tems. These systems are replaced by the converter’s 
high performance electronic multiplexer, signal con- 
ditioner and reformatting circuits to achieve improved 
performance and volume reduction. 

The scan converter improves common module FLIR 
performance through automatic detector equalisation 
and image enhancement, wide dynamic range image 
processing interfaces and automatic operation. It 
increases tactical flexibility through its freeze frame, a 
2:1 and 4:1 electronic zoom and frame integration 
features. 

Potential growth applications include automatic tar- 
get recognition, fire-control and navigation. For these 
purposes the system permits the FLIR to present fine 


details in the presence of large variations in back- 
ground temperature without operator intervention. The 
digital scan converter provides wide dynamic range ca- 
pability permitting a variation of up to 50°C in back- 
ground temperature without loss of detail. 

In addition to acting as a format converter the system 
is claimed to provide a number of unspecified features 
which enhance sensor-derived information. The system 
is compatible with the MIL-STD-1553B digital databus 
and incorporates built-in self-test circuits. 

Output formats cover frame rates of 25 or 30 Hz and 
either 525, 625, 875, 925 or 1024 lines per frame on 
RS-330 and RS-343 standards. Input formats include 
60 to 180 channels at aspect ratios of 2:1, 4:3 or 1:1. 
The dynamic range compression is 30 dB non-linear 
and the AGC range is 34 dB. Power consumption is 
less than 120 W. The system is claimed to have a mean 
time between failures of 2000 hours and a mean time to 
repair of less than 1 hour. 

The system was launched in 1980, when the US 
Army’s Night Vision and Electro-Optics Laboratory 
chose Rockwell to develop a digital scan converter to 
support a common module FLIR system for a variety of 
day and night applications. 


Specifications 
Dimensions: 1500-6000 cm* 
Weight: 7.7-26 kg according to type 


Status 
In production. 


Contractor 
Rockwell International Corporation Strategic Defense & 
Electro-Optical Systems Division. 


AN/AAQ-9 infra-red detecting set 
The Texas Instruments AN/AAQ-9 infra-red detecting 
set is a FLIR system developed for the US Air Force 
Pave Tack programme to provide autonomous target 
acquisition for delivery of standard and Paveway laser- 
guided bombs. Besides this target designation capa- 
bility the system allows the weapon systems operator to 
locate, acquire and track ground targets in day, night or 
adverse weather, and forms an integral component of 
the AN/AVQ-26 Pave Tack target designator system. 

The system is designed primarily for use on US Air 
Force McDonnell Douglas F-4E and RF-4C and General 
Dynamics F-111 aircraft. The Royal Australian Air Force 
has also purchased Pave Tack for F-111C and a num- 
ber of other international customers are understood to 
be considering it for use with other airborne weapon 
designation and delivery systems. 

Development of the AN/AAQ-9 commenced during 
the mid-1970s, with Texas Instruments being selected 
as the sole supplier following a competitive design and 


flight test programme. The system entered production 
in 1977 and the first production unit was flown at Eglin 
AFB, Florida in April 1979. 

Design is based on the Texas Instruments-produced 
US Department of Defense common modules. Fea- 
tures include high resolution, automatic thermal and 
range optical compensation and a two-field-of-view 
optical system. The optical system is designed for pod 
installation and derotation compensation is provided 
with a coverage of +190° at 100° per second. Video out- 
put is provided to either 525-line RS170 composite 
video standards or 875 lines to RS343. In addition to 
the 4:1 infra-red optical field-of-view switching pro- 
vided, a 2:1 image magnification is selectable. 

The AN/AAQ-9 system has undergone particularly 
stringent reliability, qualification and flight testing with a 
view to achieving high reliability and a current MTBF of 
over 730 hours has been attained. The system is of 
modular construction for improved maintainability and 
is supplied with AN/AAM-59 test equipment to permit 


Texas Instruments infra-red detectors (centre) surrounded by common modules 


field maintenance and alignment down to intermediate 
servicing level. For rapid harmonisation, the equipment 
is mounted on an adjustable boresight platform. 


Specifications 
Weight: (receiver) 48.63 kg 
(control electronics unit) 12.72 kg 


Status 
In service. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAQ-10 Pave Low III forward- 


looking infra-red system 

A derivative of the Texas Instruments OR-89/AA sys- 
tem, the AN/AAQ-10 FLIR system has been designed 
for use in helicopter search and rescue applications. A 
single window turret has been provided to supply the 
increased field of coverage necessary to optimise the 
helicopter’s capability in this role, and special attention 
has been given to the design of the stabilisation servo 
elements to counter the much greater vibration levels in 
helicopters. Video output is shown on an RS343A 
875-line television display. 

The AN/AAQ-10, as configured for use on the US 
Navy Sikorsky HH-53 helicopter, is designated Pave 
Low Ill and consists of an infra-red receiver, power sup- 
ply, electronic control amplifier, control indicator and 
mounting base. All controls and monitoring functions 
are off-line and contained in the control indicator, allow- 
ing the operator complete one-hand authority over sen- 
sor operation and servo slew commands. 

The system is a self-contained, slewable infra-red 
sensor requiring only external power, a gimbal position 
indicator and a video display to become fully oper- 
ational. Accurate gimbal position indication is a critical 
factor in defining a target location to the helicopter’s 
navigation computer and this may be accomplished ei- 
ther by three-wire synchro outputs or a buffered volt- 
age. A Texas Instruments position indicator, using the 
synchro outputs and a video display, is an option. 

The total Pave Low III system includes the AAQ-10, 
the Canadian Marconi AN/APN-221 navigation set and 
the Texas Instruments AN/APQ-158 radar. 


Status 
In service but no longer in production. Not all of the 31 
AAQ-10 systems procured have been installed in CH-53 


helicopters and some further conversion work may be 
undertaken using systems previously stored. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAQ-15 infra-red detection 


and tracking set 

The AN/AAQ-15 is a small lightweight infra-red tracking 
set that has been developed under contract to the 
USAF for fitting to the HH-60 helicopter and the 
MC-130H Combat Talon II aircraft. 

The system uses the infra-red receiver unit of the AN/ 
AAS-36 with new electronics and lightweight gimbals. It 
has three fields-of-view and covers all of the lower hemi- 
sphere, plus a 15° unobstructed look-up capability. 


Status 
In production. 22 out of 24 systems have been 
delivered. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAQ-17 infra-red detecting 


set 

The AN/AAQ-17 infra-red detecting set is a multipur- 
pose thermal imaging system. Typical missions are 
navigation, search and rescue, surveillance and fire- 
control. AN/AAQ-17 systems are fitted on US Air Force 
AC-130A, AC-130H and AC-130U gunships, HC-130P 
and HC-130N tankers and C-141 special operations 
transports. 

In the US Air Force gunship programme the AN/ 
AAQ-17 FLIR replaces the AN/AAD-7 FLIR on the 
AC-130H, providing improved performance and reliabil- 
ity at lower cost. The AN/AAQ-17 is a derivative of the 
AN/AAQ-15. Both these systems are lightweight and 
easily adapted to new aircraft. Originally, the AN/ 
AAQ-15 FLIR was developed for the US Air Force HH-60 
Night Hawk helicopter and has also been produced for 
the MC-130H Combat Talon II aircraft. 

The AN/AAQ-17 consists of four LRUs: the infra-red 
receiver (LRU 1), control-converter (LRU 2), gimbal 
position control (LRU 3) and infra-red set control 
(LRU 4). Environmental qualification, reliability demon- 
strations and maintainability demonstrations are com- 
plete. The AN/AAQ-17 uses standard DoD FLIR 
common modules to convert long wavelength radiation 
into a composite TV video. 

A 13.7° & 18.3° wide field-of-view allows navigation, 
area search and detection of larger targets. The 3° x 4° 
narrow field-of-view allows small target detection and 
target recognition. A precision gimbal provides accu- 
rate line-of-sight angular measurement. An adaptive 
gate video tracker reduces operator workload by pro- 
viding hands-off automatic line-of-sight control. Oper- 
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The Texas Instruments AN/AAQ-18 FLIR system 


ation of the FLIR is through manual controls or over a 
MIL-STD-1553B databus. This produces a flexible sys- 
tem adaptable to many aircraft. 


Specifications 

Weight: (infra-red receiver) 43.09 kg 
(control converter) 21.77 kg 

(gimbal position control) 2.27 kg 
(infra-red set control) 1.81 kg 
Field-of-view: (wide) 13.7° x 18.3° 
(narrow) 3° x 4° 

Field-of-regard: (azimuth) +200° 
(elevation) +15 to -105° 


Status 

In production and in service in Lockheed AC-130A, 
AC-130H, AC-130U, HC-130N and HC-130P and C-141 
aircraft. The AN/AAQ-17 has also been flown on the 
Boeing B-52, Boeing 757 testbed, Fairchild A-10 and 
Sikorsky SH-60B. 57 systems have been delivered to 
date. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAQ-18 forward-looking infra- 


red system 
The AN/AAQ-18 forward-looking infra-red system is a 
common module update programme. The system 
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The Texas Instruments AN/AAQ-17 infra-red detecting set 


improves reliability and readiness of the US Air Force 
Special Forces by replacing the AN/AAQ-10 system. 
System installations include the MH-53J helicopter and 
the MC-130E Combat Talon aircraft. 

The primary mission of the AN/AAQ-18 is navigation. 
It is also ideal for search and rescue missions. The AN/ 
AAQ-18 consists of 5 LRUs. 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase, 3kVA 
28VDC,2A 

Field-of-view: (wide) 18.2° x 13.7° 

(narrow) 4.1° x 3.1° 

Field-of-regard: (azimuth) +190° 

(elevation) +15 to -105° 


Status 

Operational in the MH-53J helicopter and Special 
Forces MC-130E Combat Talon aircraft. In total, 61 sys- 
tems have been delivered. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAR-42 infra-red detection set 
The Texas Instruments AN/AAR-42 is a FLIR system for 
use on the US Navy LTV A-/E strike aircraft. It is 
designed to provide a night window or bombsight 
which permits the pilot to perform single-seat close air 
support and reconnaissance missions by day or night 
and during poor weather conditions. The system is said 
to allow the night delivery of conventional bombs with 
accuracy equal to or better than that demonstrated in 
day bombing using more conventional sighting 
methods. 

The AN/AAR-42 is installed in a pod with a gimballed 
FLIR unit which provides stabilised imagery on the 
pilot’s head-up display system (developed by GEC- 
Marconi for the A-7). The FLIR system uses compo- 
nents of the US Department of Defense common moc- 
ules developed by Texas Instruments. It provides an 
azimuth coverage of +20° and an elevation coverage 
from +5 to -35°. Both wide and narrow selectable fields 
of view are provided. The wide field-of-view, giving a X1 
magnification, is employed for pilot orientation, navi- 
gation update and target acquisition, while the narrow 
field-of-view, with a x4 magnification, is used for target 
identification and weapon delivery. Features include 
automatic thermal focus compensation and sensor win- 
dow de-icing. 


Specifications 
Weight: (canister assembly) 95.45 kg 
(servo electronics) 18.18 kg 


Status 
In service. Deliveries of AN/AAR-42 FLIR systems com- 
menced in late 1977 following US Navy operational 
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The Texas Instruments AN/AAR-42 FLIR system 


evaluation earlier that year. The system is currently 
operational on the A-7E and is said to exceed the speci- 
fications in both performance and in reliability, with an 
MTBF of 390 hours. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAR-45 thermal imaging sight 
The AN/AAR-45 forms a part of the Target Recognition 
and Attack Multisensor (TRAM) suite on the US Navy’s 
A-6E aircraft, in which role it operates in conjunction 
with a GEC-Marconi Avionics head-up display. 

The thermal imager is mounted on a gimbal system 
in a pod carried beneath the aircraft and the resultant 
picture is displayed with flight information on the HUD. 
This way the pilot can fly head-up during a low level 
attack by night. The system is also linked to the aircraft 
inertial navigation system so that the imager is always 
kept pointing at the target, even during manoeuvres. 


Status 
Production of the AAR-45 began in 1978 and is com- 
plete with 91 systems ordered. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAS-36 infra-red detection set 
The Texas Instruments AN/AAS-36 infra-red detection 
set is a FLIR system designed for US Navy Lockheed 
P-3C maritime patrol aircraft to detect surface vessels, 
surfaced or snorkelling submarines and drifting sur- 
vivors in darkness and limited visibility. The system was 
initially designed and developed to meet a P-3C update 
programme requirement, but the equipment has also 
been fitted to earlier P-3C and P-3B aircraft. 

Production of the system commenced in 1977 follow- 
ing atesting, evaluation and demonstration programme 
which used 10 pre-production systems to assure the 
US Navy that design specifications were either met or 
exceeded. The service’s Initial Operational Capability 
(IOC) was realised in 1979. 

Based on Texas Instruments’ US Department of 
Defense common modules which employ CMT detec- 
tors, the AN/AAS-36 is a stand-alone system requiring 
only electrical power for operation. The common mod- 
ule infra-red receiver is mounted in an azimuth-over- 
elevation stabilised gimbal and provides lower hemi- 
sphere coverage of +200° in azimuth and from +16 to 
-82° in elevation. Additional weapon-replaceable 
assemblies provide system power, servo control, FLIR 
system control, slew commands and a real-time video 
display. The display presentation is on an 875-line 
RS343 composite television monitor which permits the 
operator to identify, as well as observe, vessels. 

Features include automatic optical temperature 
compensation, gimbal pointing outputs for servo plat- 
form slaving, self-contained stabilisation and a two- 


field-of-view optical system (15° x 20° or 5° x 6.7°). A 
digital computer interface is available for on-line gimbal 
control. The system contains built-in self test facilities 
which permit checkout down to weapon-replaceable 
assembly level and these themselves are compatible 
with automatic test equipment. 

The system is also being supplied to many non-US 
operators of the P-3 for upgrading to US Navy stan- 
dards. The receiver-converter weapon-replaceable 
assembly of the AN/AAS-36 has been fitted to Sikorsky 
CH-53 helicopters and Cessna Citation, Beechcraft 
E-90, King Air 200 and other unspecified aircraft. 


Specifications 

Weight: 136.36 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.5 kVA 
28 V DC, 100 W 


Status 

In service. By the end of 1985 six production lots, total- 
ling 279 systems had been delivered, and in September 
1985 Texas Instruments announced the Lot 7 order for 
39 systems, valued at $17.4 million. Production is con- 
tinuing with about 500 systems delivered. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AN/AAS-37 infra-red detection set 


The Texas Instruments AN/AAS-37 equipment is a ver- 
sion of the company’s AN/AAS-36 detection set but is a 
more sophisticated system, being combined with a la- 
ser designation and ranging capability. Developed for 
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the US Marine Corps Rockwell OV-10D forward air con- 
trol aircraft, the AN/AAS-37 provides infra-red vision for 
day or night operations under degraded environmental 
conditions, automatic target tracking. and laser target- 
designation. The laser provides ranging and _illumi- 
nation of ground targets for laser-guided weapons such 
as the Paveway bomb or the Hellfire missile, either on 
an autonomous basis for aircraft equipped with the AN/ 
AAS-37 or for a co-operating aircraft armed with these 
weapons. 

Specifications of the FLIR sensor and associated 
equipment are virtually identical to those of the AN/ 
AAS-36 system from which it was developed. It does, 
however, possess a number of additional features 
derived mainly from incorporation of the laser section. 
These include direct read-out laser ranging and desig- 
nation capability. The system can be used as a target 
sight aligned with the aircraft boresight by means of 
electronic adjustment and line-of-sight depression may 
be set by the operator for precision delivery of air-to- 
ground weapons. There are interfaces with aircraft sys- 
tems for a radar altimeter and remote gyroscope and an 
accelerometer provides the system with rate-aided 
automatic target tracking capability using an adaptive 
gate centroid tracker. Offset tracking from a target or 
another landmark is also possible. The system’s display 
is daylight visible. 

Over 3000 hours of reliability testing were completed 
on the laser designator/ranger before the award of a 
production contract. Production deliveries to the US 
Marine Corps began in late 1979 and the system is 
installed in Rockwell OV-10D forward air control air- 
craft. According to Texas Instruments, numerous suc- 
cessful missions have been flown using both 
conventional and laser-guided bombs with the laser 
designator/ranger. 


Specifications 

Laser designator/ranger 

Azimuth coverage: +200° 

Elevation coverage: —82 to +16° 

Weight: 189 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, <3 kVA 
28 V DC, <1800 W 


Status 
In service. 47 systems have been delivered. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


Falcon Eye FLIR 


Falcon Eye is a complete avionics system for night 
operations. This integrated avionics suite consists of a 
head steered FLIR, helmet-mounted sight and display 
and low-light level TV. 

Texas Instruments developed the head steered FLIR 
for the Falcon Eye system under contract to General 
Dynamics. Design and fabrication started in August 
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The Texas Instruments AN/AAS-36 FLIR system 
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1985 and was completed in July 1987. The FLIR design 
allows installation in the nose of the F-16. The first flight 
was in August 1987. Since then, 31 pilots have flown 
over 190 hours during 125 flights. Flight conditions 
included simulation of the close air Support mission. 

The system presents a correct image on the helmet 
display under all flight conditions. This feature prevents 
pilot vertigo or disorientation and, within two or three 
flights, a pilot can easily head track targets in the nar- 
row field-of-view. 

The Falcon Eye system is a significant technological 
and systems integration step that opens the door to 
effective night or day close air support and battlefield 
air interdiction missions. Falcon Eye provides an extra 
measure of flexibility to the army commander in need of 
timely accurate air firepower. 


Specifications 

Weight: 56.7 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 1 kVA 
28 V DC, 50 W 

Fields-of-view: (wide) 22.5° x 30° 

(narrow) 4° x 5.4° 

Coverage: (azimuth) +150° 

(elevation) +60 to -20° 


Status 
Full scale development planned to start in 1992. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


LRU #2 — SUPPORT ELECTRONICS 


° VIDEO PROCESSING 

¢ AIRCRAFT INTERFACE 
¢ SERVO CONTROL 

¢ POWER SUPPLIES 


Infra-red imaging subsystem 

The Infra-Red Imaging Subsystem (IRIS) is part of the 
AN/AAS-38 FLIR imaging system. This is a self-con- 
tained pod designed for use on the US Navy McDonnell 
Douglas F/A-18 aircraft for target acquisition and rec- 
ognition and weapon delivery. It also allows reconnais- 
sance under day and night and adverse weather 
conditions. 

Major subassemblies of the IRIS manufactured by 
Texas Instruments include the infra-red receiver, con- 
troller-processor, power supply and the infra-red afocal 
optics group. Loral manufactures the pod and gimbal. 

The IRIS includes dual fields of view of 12° x 12° and 
3° & 3° with automatic thermal focus. Built-in image 
derotation provides a natural horizon display to the 
pilot. Microprocessor-controlled BIT circuits provide 98 
per cent fault detection. 

A key feature of IRIS is the automatic video tracker 
contained in the controller-processor. This tracker pro- 
vides automatic target acquisition, line-of-sight control 
and offset designation for accurate weapon delivery. 

The controller-processor provides video processing 
necessary to produce 875-line RS343 television video. 
The processor adds track and field-of-view reticles for 
cockpit displays. A MIL-STD-1553 digital databus pro- 
vides communications with the aircraft AN/AYK-14 mis- 
sion computer. The infra-red receiver uses advanced 
switching regulator designs and high density packag- 
ing to provide efficient primary-to-secondary power dis- 
tribution, control and regulation for the IRIS and pod 
system. 


The infra-red receiver uses US Department of 
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Defense FLIR common modules produced by Texas 
Instruments. The IRIS is packaged similarly to the US 
Air Force AN/AAQ-9 infra-red receiver: 


Status 
In production for the US Navy McDonnell Douglas 
F/A-18 aircraft. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


OR-89/AA forward-looking infra- 


red system 

The Texas Instruments OR-89/AA FLIR system sensor 
is a direct development of the company’s earlier AN/ 
AAD-4 and AN/AAD-7 FLIR sensors which were used 
extensively for the US Air Force gunship programmes. 
Development of the sensor, for use on the US Navy 
Lockheed S-3A Viking aircraft, began under a contract 
from Lockheed California in August 1969. The 
OR-89/AA FLIR system uses CMT detector arrays 
packaged in a gimbal system with self-contained atti- 
tude stabilisation. This provides an azimuth coverage of 
+200° and 0 to -84° in elevation. Output is shown on an 
875-line RS343 composite television display. The sys- 
tem comprises three basic modules or weapon- 
replaceable assemblies: the infra-red viewer, power 
supply video converter and servo control converter. 

The system is controlled by a general-purpose digital 
computer which sends outputs in serial word form to 
the FLIR system control converter; this translates them 
into set control commands or analogue servo com- 
mands. Set control commands provide such control 
functions as standby/off, activate, servo on/off, 
polarity, gain level and field-of-view. Servo commands 
control azimuth and elevation drive and brake func- 
tions. Position data is supplied by the control converter, 
which converts it into digital format and then transmits it 
to the general-purpose digital computer for status pur- 
poses. In certain configurations, off-line ancillary units 
produced by Texas Instruments are used for control 
and display. These include set and slew control 
weapon-replaceable assemblies, a position indicator, 
CRT displays and a forced-air shock-mounting tray. 

The OR-89/AA’s primary function aboard the S-3A is 
that of detecting and classifying surface vessels at 
night, but the obvious use of the system led to the devel- 
opment of a family of derivative systems to fulfil a wide 
range of applications. These derivatives have been suc- 
cessfully installed and operated in 12 other types of air- 
craft ranging from light twins to large transports and 
including helicopters and high performance jets. Exam- 
ples include the incorporation of the system in the US 
Navy Lockheed P-3B Orion for ASW missions and for 
non-military use with the US Customs Service in Line- 
backer operations and other special missions. 

The US Navy has upgraded the OR-89 by incorporat- 
ing a common module receiver. The upgraded FLIR 
system is designated OR-263 and the programme is 
complete. 
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The Texas Instruments OR-89/AA FLIR system 


Specifications 
Weight: 120.9 kg 


Status 
In service. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


OR-5008/AA forward-looking 


infra-red system 

The Texas Instruments OR-5008 FLIR system is a 
derivative of the company’s OR-89/AA equipment (see 
preceding entry), adapted for use on the Lockheed 
CP-140 Aurora ASW aircraft operated by the Canadian 
Armed Forces. It was designed to support a variety of 
mission requirements in the maritime patrol field includ- 
ing search and rescue, shipping and fisheries surveil- 
lance, mapping, ice reconnaissance and defence 
surveillance. 

The system is mounted in the lower part of the 
CP-140 radome in a similar manner to that of the AN/ 
AAS-36 FLIR system used in the US Navy’s Lockheed 
P-3 aircraft. The specification is similar to that of the 
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Typical imaging from the Texas Instruments RS-700 series infra-red linescanner shows hot details as 


OR-89/AA except that it uses the US Navy P-3 interface 
casting, provides for a 5° look-up capability, uses off- 
line control for the extend-retract function and has 
additional composite video outputs. The use of this sys- 
tem has also improved MTBF and MTTR. 


Status 
In service in Canadian Armed Forces CP-140 Aurora 
aircraft. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


RPV-800 infra-red linescanner 
The RPV-800 Infra-Red LineScanner (IRLS) is a light- 
weight low power high performance sensor developed 
by Texas Instruments for use in RPVs. The RPV-800 
IRLS provides a real-time video output for recording or 
sending by data link to a ground station display. It is a 
fully MiL-qualified roll-compensated system, with auto- 
matic and manual gain level control, closed-cycle 
cooler and BIT. 

The RS-800 prism scanning system allows up to 180° 
field-of-view. 


white in the area surrounding the port 
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Instruments RPV-800 _ infra-red 


linescanner 


The Texas 


Specifications 

Weight: <13.6 kg 

Power supply: 28 V DC, <200 W 
Field-of-view: up to 180° 
Thermal resolution: 0.2°C 
Spatial resolution: 0.5 mrad 


Status 
In production. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


RS-700 series infra-red 


linescanner 

The Texas Instruments RS-700 airborne infra-red lines- 
canner operates in the 8 to 14 micron band, where 
absorption by carbon dioxide and water vapour is at a 
minimum. The CMT detectors use the common module 
closed-cycle cooling subsystem. The optical system 
focuses radiation on to the detectors to produce video 
electrical signals that correspond with the picture 
formed by the radiation pattern scanned. The system 
converts the video signals to visible wavelengths by 
light-emitting diodes for recording on film. 

The RS-700 is composed of three subassemblies 
mechanically mounted to form a single assembly for air- 
craft installation. Important operational features of the 
equipment include: manual or automatic gain selec- 
tion, manual or automatic level control, video compres- 
sion of unusually hot or cold objects, continuous 
scanning over whole velocity/height range, adjustable 
hot-spot marker, event marker and built-in test 
equipment. 

Data annotation is an optional feature of the system. 
Basic numerical data annotation in the film margin is 
used for mission identification. With this annotation, 
mission date, time, heading and other information is 
easily determined. MIL-STD-782 C code matrix data 
annotation is also available. 

Another option is roll stabilisation. This option allows 
the RS-700 to be attitude stabilised up to angles of +30° 
from the nadir. Oblique slew, when added to the roll- 
stabilised system, permits offsets of up to +15° from the 
nadir. This allows hostile targets to be overflown while 
providing profile data from targets of special interest. 
The RS-700 is also available mounted in a reconnais- 
sance pod. 


Specifications 

Weight: (without roll stabilisation) 32 kg 
(with roll stabilisation) 42 kg 

Scan mirror facets: 4 

Optical aperture: 38.4 cm? 
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Detector cooling: closed-cycle, 77°K 

Detector type: CMT 

Recording light source: gallium-arsenide phosphor 
diodes 

Film width: 70 mm 

Film capacity: 46 m, 70 m 

Velocity/height range: 0.2-5 


Thermal resolution: 0.2°C 
Spatial resolution: 0.5-1.5 mrad 
Total field-of-view: 120° 


Status 
In production. 180 RS-700 series linescan systems 
have been supplied to the air forces of Denmark, Ger- 
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many, Italy, Malaysia, Saudi Arabia, Singapore, Swe- 
den, Switzerland and the USA. 


Contractor 
Texas Instruments Inc Defense Systems and Elec- 
tronics Group. 


AWS-IIl advance warning system 
The AWS-III advance warning system is a passive for- 
ward-looking infra-red sensing system that provides 
advance warning of dangerous turbulence such as 
windshear and clear air turbulence. The system is 
designed to alert the crew some 15 to 60 seconds 
before a windshear encounter and 2 to 9 minutes 
before encountering clear air turbulence. 


The AWS-IIl is small, lightweight and easily installed. 
It is designed for remote mounting and may be installed 
in either pressurised or non-pressurised locations. The 
only addition in the cockpit is a dual mode annunciator 
which indicates windshear in red and clear air turbu- 
lence in amber. Windshear warnings may also be given 
aurally on the cockpit speaker system. 


Status 
Availability of the AWS-IIl was scheduled for 1990. 


Contractor 
Turbulence Prediction Systems. 


Model 2000 aviator’s night vision 
imaging system 

The Model 2000 Aviator’s Night Vision Imaging System 
(ANVIS) is a high performance night vision goggle utilis- 
ing two Generation Ill 18 mm image intensifier tubes. 
The ANVIS is a helmet-mounted direct view goggle sys- 
tem offering a variety of mission capabilities including 
nap-of-the-earth flight in overcast starlight conditions, 
search and rescue, covert operations, border patrol 
and reconnaissance in both helicopter and fixed-wing 
aircraft. 

Engineered for user comfort, the Varo ANVIS en- 
ables aviators and crew members to view objects at 
night from ranges of 280 mm to infinity with easy focus 
adjustment. 


The ANVIS offers lightweight binocular assembly, full 
peripheral vision, compatibility with cockpit lights and 
breakaway capability. It utilises MIL-Spec mercury, lith- 
ium or AA batteries and has a dual battery pack, with a 
switch providing reserve power and low voltage 
indicator. 


Specifications 

Weight: 0.53 kg 

Power supply: BA-5567/U lithium or AA size batteries 
Field-of-view: 40° 


Contractor 
Varo Electron Devices. 


The Varo Mode! 2000 ANVIS 


AN/ASQ-153 Pave Spike laser 


designator/ranger 

The Pave Spike development programme was initiated 
in 1971 and delivery of 156 pod sets to the US Air Force 
was completed by August 1977, by which time 327 
McDonnell Douglas F-4D Phantoms had been con- 
verted to accept the system. A further 82 sets for for- 
eign use were delivered up to September 1979, 
including a substantial number for the Royal Air Force 
and some for the Turkish Air Force. 

The system is contained within an_ externally 
mounted pod, the nose section of which revolves about 
the pod axis to provide roll stabilisation, and a cylindri- 
cal forward portion which rotates in pitch to provide 
elevation stabilisation. Vistually complete lower hemi- 
sphere coverage is thus provided in a relatively com- 
pact and light arrangement. The nose section is sealed 
and pressurised with nitrogen, maintained at a constant 
temperature for optimum sensor performance. The 
centre section provides umbilical connections between 
the nose and rotating sections, the aircraft and the aft 
electronics system. In the aft section is a cold plate on 
to which are mounted the electronic LRUs. These com- 
prise a low voltage power supply and pod control, servo 
drivers, laser control, laser power supply and inter- 
faces. The pod contains a television tracking sensor 
and laser designator/ranger. The television sensor can 
be used for target acquisition and the designator per- 
mits accurate delivery of laser-guided munitions. Laser 
ranging can be used to improve the delivery accuracy 
of conventional weapons. 

The overall AN/ASQ-153 system comprises the AN/ 
AVQ-23 pod and several system components in the air- 
craft. These include a line-of-sight indicator, control 
panel, range indicator, modified radar control handle 
and weapon release computer. The system can be 
used with Paveway laser-guided bombs and several 
other laser-guided munitions. 


Specifications 

Dimensions: (length) 3660 mm, (diameter) 205mm 
Weight: 193 kg 

Operating wavelength: 1.06 um 


Status 

In service. Initially the unit was procured for use only on 
US Air Force McDonnell Douglas F-4D and F-4E Phan- 
toms, but it is now also employed on several other 
types, including Royal Air Force British Aerospace Buc- 
caneers. Since August 1978 GEC-Marconi has held a 


A Royal Air Force Buccaneer equipped with Pave Spike laser designator/ranger and Paveway II laser- 
guided bomb mounted respectively on inboard and outboard wing pylons 
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The Pave Spike target designator/ranger under the port engine air intake of a McDonnell Douglas F-4 
Phantom 


technical support contract for systems operated by the 
Royal Air Force. 

A shorter model, Pave Spike-B, was offered for the 
General Dynamics F-16 fighter, but has not entered pro- 
duction, and Westinghouse has proposed a 24-hour 
version of the system, Pave Spike-C. 


Contractor 
Westinghouse Electric Corporation Development and 
Operations Divisions. 
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Integrated Multi-Sensor System 
The Integrated Multi-Sensor System (IMSS) was initially 
configured specifically to perform day and night all- 
weather air interdiction and maritime patrol as part of 
the anti-drug efforts of the US Customs Service, a role 
in which it has been exceptionally successful. By com- 
bining and integrating a high performance multi-mode 
radar and an infra-red imaging system, IMSS is also 
effective in performing reconnaissance and surveil- 
lance missions. 

The IMSS consists of the AN/APG-66 radar (see item 
under Westinghouse in the Radar section) fully inte- 
grated with an infra-red detection set such as the West- 
inghouse WF-360, controls and displays and an inertial 
navigation system. 

The AN/APG-66 is a digital, coherent, multi-mode 
radar system developed to serve both the strike and 
fighter demands of the F-16 aircraft. It provides long- 
range detection and acquisition of targets at all alti- 
tudes and aspect angles in the presence of heavy back- 
ground clutter. The current version of the APG-66 
incorporates a new signal data processor which 
replaces several radar units and eliminates the need for 
special interface hardware when used in IMSS. The 
result is significant improvement in system weight, 
cooling, power, capability and reliability. 

The primary function of the infra-red system is short- 
range tracking and observation of airborne, maritime 
and ground targets. As integrated in the IMSS, the infra- 
red capability has, as a passive system, proved excep- 
tionally effective in the covert tracking of aircraft. The in- 
fra-red system can be applied independently to track a 
designated target by locking on to the heat differential 
generated by the target, it can be slaved to the radar so 
that the infra-red line-of-sight follows radar tracked air- 
borne targets and it can be directed to acquire and 
track ground targets automatically, using data from the 
INS. Additional capabilities include a TV camera, laser 
rangefinder and video recorder. 

The IMSS controls and displays are integrated with 
the radar, infra-red and INS through the radar signal 
data processor. A hand control unit provides the sensor 
operator with single hand slew control of both sensors, 
including antenna elevation, radar cursor in azimuth 
and range, target designation and infra-red line-of-sight. 
Separate displays are provided for the radar and the in- 
fra-red, and these displays can be duplicated at several 
stations within the aircraft. 

The INS provides the inertial references required by 
the radar and infra-red systems, such as roll, pitch, yaw, 
heading and velocities in three axes. 

The IMSS incorporates continuous self-testing and 
BIT to isolate a fault down to an easily replaceable unit. 


Contractor 
Westinghouse Electronic Systems Group. 


WF-360 surveillance and tracking 


infra-red system 

The WF-360 system utilises a FLIR sensor housed in a 
stabilised gimbal designed for aircraft applications. 
This turret-mounted imaging sensor performs the func- 
tions of high resolution day and night observation and 
tracking of airborne, maritime and land-based targets. 
WF-360 system capabilities include passive search and 
track, air and surface surveillance, automatic target 
cueing, automatic target tracking and_fire-control 
solution. 

The WF-360 surveillance and tracking infra-red sys- 
tem is a combination of US Army common modules 
and a digital scan converter. Image quality is achieved 
by incorporation of automatic gain and level circuitry. 
Vertical resolution is optimised by the generation of a 
scan pattern which is directly correlated with the stan- 
dard RS170 525-line display. Parallel scan of a large 
number of sensors affords the best range performance 
and resolution available in today’s FLIR production 
technology. 

The aerodynamically streamlined turret utilises a two- 
axis stabilised platform coupled with a stabilised mirror 
to provide better than 20 mrad line-of-sight stability 
when installed on fixed- or rotary-wing aircraft. The gim- 
bal is equipped with oversized torque motors to 
achieve high line-of-sight accelerations. In addition, 


360° azimuth freedom allows the sensor to track tar- 
gets continuously throughout the lower hemisphere. 
The turret is environmentally self-contained, meaning 
an internal liquid-to-air heat exchanger allows proper 
operation of the turret without the need for bleed or 
cabin air. 

The WF-360’s astronomical telescope provides two 
fields-of-view: a 4.5 in diagonal narrow field-of-view and 
an 18.5 in diagonal wide field-of-view. The turret size 
allows incorporation of even narrower fields-of-view. As 
an option, a continuous zoom optic with a seven-to-one 
magnification ratio is available. 

A key optional feature is a digital tracker, designed 
for tracking against a highly cluttered background. The 
tracker stores in video memory a large target area. This 
data is then processed several times per video field, 
resulting in effective detection of possible obstructions. 


Status 

Used extensively by the US Coast Guard aboard HU-25 
aircraft to perform drug interdiction missions. The 
WF-360 system is also being evaluated by the US Army 
for low intensity conflict, intelligence-gathering and 
surveillance. 


Contractor 
Westinghouse Electronic Systems Group. 


The Westinghouse WF-360 surveillance and tracking infra-red system 


Modulated infra-red jammer 


system 

The MODulated Infra-Red jammer system (MODIR) is 
designed to protect gas turbine and jet engined aircraft 
from attack by heat-seeking missiles. MODIR generates 
a high power modulated infra-red signal to disrupt the 
functioning of the signal processing circuits in the miss- 
ile, so confusing the missile guidance. 

MODIR consists of the jammer, power conditioning 
and control units and the cockpit control panel. It oper- 
ates from the standard aircraft 115 V AC, 400 Hz, 
3-phase power supply. Normally two jammer units are 
required for a large aircraft, on a scale of one for each 
pair of engines. These may be mounted on the wing or 
fuselage or even on the external fuel tanks. The system 
has been designed to operate safely in the presence of 
fuel vapour. 

MODIR is self-contained and is operated from a small 
control panel in the cockpit. This panel provides for 
start up, power and synchronisation monitoring and 
overheat shutdown override. Fire suppression controls 
for MODIR can be included in the panel or integrated 
with the aircraft fire extinguisher controls. 


Caiquen Il radar warning receiver 
The Caiquen Il radar warning receiver has four indepen- 
dent receivers, each with its own 2 to 18 GHz wideband 
crystal video receiver and antenna, offering coverage 
through a full 360° in azimuth and +40° in elevation. 
PRFs between 200 Hz and 12 kHz can be processed. 

There are eight LRUs: four antennas, two RF units, 
computer and a control and display unit. The cockpit 
display unit indicates the radar types being detected: 
‘A’ for airborne and ground-based acquisition radars, 
‘V’ for early warning radars, ‘CW’ for continuous wave 
fire-control radars and ‘LKN’ for locked on fire-control 
radars with pulse modulation. The display is divided 
into 12 sectors, indicating the bearing of the received 
signals. 


Specifications 

Weight: 8 kg. 

Volume: 11 000 cm? 

Operating altitude: up to 40 000 ft 


Status 

In production and in service. The system equips the 
Chilean Air Force’s British Aerospace Hunter FGA.7% 
aircraft and is understood to be under development for 
installation in the country’s Mirage 50, among others. 


Contractor 
ENAER Division Electronics. 


Caiquen Ill radar warning receiver 
Caiquen Ill is a wideband radar warning receiver oper- 
ating over the 2 to 18 GHz frequency range and giving 
full 360° coverage in azimuth and +40° in elevation. The 
system is fully automatic and programmable, provides 
real-time analysis of the direction and type of threats 
and presents the data to the pilot on a bright dot-matrix 
LED display divided into eight sectors. The threat is 
Classified as a surveillance, acquisition or fire-control 
radar in lock-on mode, or as a CW radar from a missile. 
Relative threat priorities can also be assessed. 

The Caiquen III system comprises eight LRUs: four 
antennas, two RF units, a computer and a display and 
control unit. The four orthogonal spiral antennas are 
each connected to a wideband crystal video receiver, 
which ensures the detection of pulsed and CW signals. 
The receiver outputs are digitised and fed into a high- 
speed digital microcomputer, which processes the 
incoming signals in real-time, de-interleaves individual 
pulse trains and establishes type, strength and direc- 
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Status 

The MODIR system has been developed to meet a Roy- 
al Australian Air Force requirement for the protection of 
transport and VIP aircraft and has been fully environ- 
mentally qualified and certified for RAAF operations. 
Flight trials in an underwing fuel tank on a C-130 Her- 
cules took place in February 1990. 


Contractor 
AWA Defence Industries Pty Ltd. 


The AWA Defence Industries MODIR shown 
mounted on a Royal Australian Air Force C-130 
Hercules 
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The ENAER Caiquen III display 


tion of the emitters based on a comparison with a pre- 
programmed library. This information is presented to 
the crew on a dot-matrix LED display, together with an 
audio warning signal. The display is capable of indicat- 
ing radar type, received signal strength and octant of 
arrival for up to three threats simultaneously. 

Caiquen Ill features a compact and modular design, 
which allows for very low demand on aircraft space and 
simple retrofit installation on existing aircraft. It also fea- 
tures a high level of reliability and maintainability 
through the use of MIL-qualified components and com- 
plete BITE for on-line fault diagnosis. It can be inter- 
faced with the Eclipse chaff/flare dispensing system to 
provide an integrated self-protection capability, as well 
as onboard systems for blanking of self-emitted signals. 


Specifications 
Weight: 14 kg 
Power supply: 28 V DC, 3.5A 
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Status 

Installed on Chilean Air Force Hunter and Mirage air- 
craft. Development is underway for installation on the 
F-5 aircraft. 


Contractor 
ENAER Division Electronics. 


Eclipse chaff/flare dispensing 
system 


Eclipse is a self-protection system for helicopters and 
combat aircraft that provides chaff and/or infra-red 
flares to break the lock of radar and infra-red guided 
missiles. It consists of three types of LRUs, including 
the cockpit control unit, and four launching units con- 
taining the chaff and flare cartridges. The control unit 
features a bright display, which indicates the amount of 
cartridges remaining, and a mode selector on which the 
pilot can select one of four different launching 
sequences. 

Each launching unit comprises an easily removable 
magazine, allowing quick reloading of the cartridges, 
as well as the associated firing circuits. The normal pay- 
load of the system consists of 64 RR-170 chaff car- 
tridges and 34 MJU-7B flare cartridges contained in the 
four launching units. The system can be expanded eas- 
ily to handle up to eight launching units. 

Flexibility and ease of operation have been achieved 
by the use of a fast and reprogrammable microproces- 
sor that guarantees adaptability of the system to chang- 
ing tactical situations. Simplicity of operation has also 
been enhanced by the installation of control switches 
on the aircraft throttle and stick, allowing the pilot to 
operate the system without taking his hands off the con- 
trols. A safety switch is incorporated in the system so 
that all the stores can be jettisoned in an emergency. 

To avoid reducing the aircraft operational load-carry- 
ing capacity, the launching units are normally attached 
externally to the rear fuselage or to the sides of the 
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The ENAER Eclipse chaff/flare dispensing system 
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ventral and wing pylons. Internal or semi-recessed 
installation can also be adopted, depending on the air- 
craft configuration. Eclipse can be interfaced with the 
Caiquen radar warning receiver to provide full aircraft 
integrated self-protection. 


Status 
Installed on Chilean Air Force Hunter aircraft. Instal- 
lations for the F-5 and Mirage are under development. 


Contractor 
ENAER Division Electronics. 


EWPS-100 electronic warfare self- 


protection system 

The EWPS-100 was developed to protect helicopters 
and combat aircraft from present and future radar-con- 
trolled weapon systems. The system provides a low- 
cost answer to operational requirements for helicopters 
and combat aircraft in the air-to-air and air-to-ground 
roles. 

The EWPS-100 system involves a modular architec- 
ture, advanced technology, field-proven software and 
hardware building blocks. It integrates a radar warning 
receiver, CW repeater jammer and_ chaff/flare 
dispensers. 

The EWPS-100 features high probability of intercep- 
tion, high sensitivity and the appropriate ECM action to 
counter lethal threats, power management in time and 
frequency, sophisticated dispensing of standard chaff/ 
flare expendables and a MIL-STD-1553 databus. 


Status 
In production. 


Contractor 
ENAER Division Electronics. 


Itata ELINT system 

The Itata ELINT system is a high sensitivity electronic 
intelligence-gathering system that can detect, locate 
and measure the parameters of emissions from search, 


acquisition and fire-control radars. Itata consists of a 
fully programmable superheterodyne receiver, a digital 
pulse analyser and a high gain wideband rotating para- 
bolic antenna which provides 360° coverage and bear- 
ing information to within a few degrees of accuracy. 
Although intended primarily for light transport aircraft, 
Itata can also be installed in ships or ground vehicles. 
The receiver operates over a frequency range of 
3 MHz to 18 GHz in six bands. It can be used either ina 
wide open mode over the complete frequency range or 
in a selective mode over a single band. After detection 
of a transmission, the receiver locks-on automatically 
and measures the frequency and other parameters. 
Digitised data of each intercepted signal can be 
recorded automatically for subsequent analysis. 


Specifications 

Frequency range: 3 MHz to 18 GHz in six bands 
Azimuth coverage: 360° 

Azimuth beamwidth: (E/F-band) 8°, (J-band) 1.8° 
Polarisation: circular 


Status . 
Operational with the Chilean Air Force on Beech 99A 
aircraft. 


Contractor 
ENAER Division Electronics. 


GT-1 chaff and IR flare dispensing 


set 

The GT-1 is a chaff and flare dispensing set which has 
been developed to provide self-protection to fixed-wing 
aircraft and helicopters. Chaff provides radar counter- 
measures in the 2 to 18 GHz frequency range and flares 
IR countermeasures in the 1-3 and 3-5 micron wave- 
lengths. The complete system consists of a programme 
controller, an operations control, dispensers and car- 
tridges and can be interfaced with a threat warning sys- 
tem to form a self-protection system. The standard 
configuration is 36 chaff and 18 flare cartridges. Dis- 
pensing can be manual or automatic and cartridges 
can be launched singly or in pairs. 


Specifications 

Weight: 40 kg (without cartridges and cables) 

Power supply: 27 V DC, <0.7 A (static), <3 A (ignition) 
380 V AC, 50 Hz, 3 phase, 2 kW 

Azimuth coverage: 360° 

Elevation coverage: 0 to +85° 


Status 
In production. 


Contractor 
China National 
Corporation. 
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The GT-1 dispensing chaff and flares from the Nanchang A-5C aircraft 


Airborne self-protection noise 


jJammers 

The airborne noise jammer series has been developed 
for fighters, attack aircraft and helicopters to jam hostile 
airborne and land-based radars. The BM/KG 8605 
operates in the |- and J-bands and is a smart noise jam- 
mer which performs a hybrid type of jamming incorpo- 
rating some of the features of both noise and deception 
jammers. The BM/KG 8606, operating in the I-band, 
features orthogonally and dual circularly polarised jam- 
ming techniques to ensure the highest jamming 
effectiveness. 

The noise jammers operate in conjunction with 
chaff/flare dispensers and provide cross polarisation 
jamming with fast and accurate frequency set-on. They 
include variable polarisation and are configured to 
cope with homing on jamming and anti-range gate pull 
off. The jammers are small, lightweight and have a small 
power consumption. 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 


Airborne self-protection repeater 


jammers 

The airborne repeater jammer series employs sophisti- 
cated ECM techniques to ensure self-protection for 
combat aircraft. Jammers are available in both the S- 
and X-bands. The S-band jammer is intended for instal- 
lation in fighter bombers to counter AAA fire-control 
radars and SAM guidance radars. The X-band jammer 
is for jamming airborne tracking radars, as well as AAA 
fire-control and SAM guidance radars. 


The BM/KJ 8602 airborne radar warning system 


The series features high jamming power, minimal 
repeater delay time, threat management through RF 
channelling, wide antenna coverage, automatic and 
easy operation, multi-jamming techniques and high 
reliability. 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 


BM/KJ 8602 airborne radar 


warning system 

The BM/KJ 8602 is a radar warning receiver designed 
for tactical and other combat aircraft. It consists of a 
digital signal analyser, a CRT display unit, control box, 
several receivers and a number of antenna units. It fea- 
tures wide frequency coverage in two bands, 0.7 to 
1.4 GHz and 2 to 18 GHz, and is capable of dealing with 
multiple threats. Automatic sorting and identification of 
threat emissions are provided. The system can operate 
in conjunction with ECM units and_ chaff/flare 
dispensers. 


The BM/KJ 8602 system is compact and lightweight, 
making it suitable for tactical aircraft where space and 
weight are strictly limited. 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 
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BM/KZ 8608 airborne ELINT 


system 

The BM/KZ 8608 ELINT system detects, locates, ident- 
ifies and analyses radar emitters deployed on the 
ground and at sea with high probability of intercept, 
high sensitivity and the accurate measurement of par- 
ameters. It features wide frequency coverage, high sen- 
sitivity and long operational range, automatic signal 
identification, emitter position fixing capability, oper- 
ations in a dense RF environment and BITE. 
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Specifications 

Power supply: 115 V AC, 400 Hz 

28 V DC 

Frequency range: 1-18 GHz 

Frequency accuracy: 5 MHz 

Azimuth coverage: 360° 

Bearing accuracy: (1-8 GHz) 5°, (8-18 GHz) 3° 


Contractor 
Southwest China Research 
Equipment. 


Institute of Electronic 


COMMONWEALTH OF INDEPENDENT STATES 


Chaff/flare launchers 
Provision for the fitting of chaff and flare launchers has 
been made on a number of CIS helicopters including 
the Mi-8MT ‘Hip’, Mi-24G ‘Hind-F’ and Mi-26 ‘Halo’. 
The ASO-2 chaff and flare launcher for the Mi-24 
‘Hind’ was developed from the ASO-21 fitted to the 
MiG-21 ‘Fishbed’ ground attack aircraft. An improved 
version, firing forward of the aircraft in two banks of 
three launchers, was fitted to Mi-24/25 helicopters. A 
further development, designated ASO-3, has been fit- 
ted to the Mi-8MT ‘Hip’ helicopter. This has a more 
powerful rocket system and has also been fitted to 
fixed-wing aircraft such as the MiG-27 ‘Flogger’ and 
MiG-29 ‘Fulcrum’. 


Status 
In service. 


Contractor 
Aviaexport. 


Hot Brick IR jammer 

The Hot Brick jammer is fitted to a number of CIS heli- 
copters including the Mi-24G ‘Hind-F’, Mi-8MT ‘Hip’ and 
Ka-29 ‘Helix-B’. 


Status 
In service. 


Contractor 
Aviaexport. 


Sirena radar warning system 

The Sirena radar warning system is believed to offer 
360° coverage through the use of a dual element 
antenna which permits both fore and aft sectors to be 


Electronic Warfare Management 


System 

The Electronic Warfare Management System (EWMS) 
combines a pilot-oriented consolidated control unit 
with an up-front indicator for the co-ordinated set- 
ting-up and operation of the F-16 EW suite. The two 
cockpit-mounted panels, the EW Management Unit 
(EWMU) and the EW Prime Indicator (EWPI), provide 
pilot/vehicle interface and enhance __ situational 
awareness. 

The EWMU provides avionic and sensor input 
assessment, analysis and comprehensive dynamic 
threat data processing to obtain the optimum coun- 
termeasures responses. The unit provides the prime 
control for all aircraft EW functions, including operation 
of the countermeasures systems with menu-driven 
set-up of mode, programmes and techniques. The 
EWMU constitutes the main EW system computer, and 
provides co-ordinated control of the EW assets in man- 
ual, semi-automatic and automatic modes of operation. 


De 


The Hot Brick IR jammer on the dorsal surface of a CIS Mi-8MT ‘Hip’ helicopter (located just aft of the 


engine hump). Note also the ASO-3 chaff/flare launcher protruding from the side of the helicopter 


covered. It is understood to be a relatively basic system, 
probably employing crystal video receiver technology 
and possibly covering the E- to K-band range. 

Two variants are currently in service: the Sirena Il, 
generally fitted to smaller aircraft and the Sirena III for 
larger aircraft. Aircraft such as the Tu-16 ‘Badger-H/J’ 
versions are said to carry a set of each type. This gives 
rise to speculation that the two versions of Sirena cover 
different frequency bands and that both are required on 


DENMARK 


The EWPI provides the pilot with head-up EW notifi- 
cations, warnings and remaining payload counts, and 
furnishes dedicated prime controls for the RWR and 
ECM systems. 

The hardware and software modular design of the 
EWMS features growth potential and flexibility to meet 
the need for further platform integration and databus 
expansion. 


Contractor 
Per Udsen Company Aircraft Industry AS. 
Terma Elektronik AS. 


Solid-state enhanced AN/ALE-40 


sequencer switch 

The fully digital sequencer switch is a direct replace- 
ment for the current AN/ALE-40 electromechanical 
sequencer switch. It operates in the existing aircraft 
installation without any requirement for modification. 


reconnaissance aircraft to provide greater signal detec- 
tion and analysis capability. 


Status 
In service. 


Contractor 
Aviaexport. 


The enhanced sequencer switch assembly is an 
autonomous LRU compatible with the AN/ALE-40 
countermeasures dispenser system. It routes payload 
dispense signals to the breech plate firing pins in the 
dispenser assemblies, executing the sequential firing 
of chaff, flares and advanced decoy payloads. 

Enhanced safety design is provided in accordance 
with MIL-E-5400. Extensive software and hardware 
monitoring of the squib firing current source and the 
complementary dual level power switching circuits pro- 
tect against inadvertent payload firing. To accommo- 
date future dispenser system enhancements the 
sequencer switch is equipped with a databus interface, 
enabling intelligent, dynamic operation with the 
advanced countermeasures dispenser system 
environment. 


Contractor 
Per Udsen Company Aircraft Industry AS. 
Terma Elektronik AS. 


5000 Series chaff/infra-red 


countermeasure dispensers 
Alkan has developed countermeasure dispensers that 
can accommodate either chaff or infra-red flare car- 


FRANCE 


tridges or a combination of the two. The cartridges are 
arranged in interchangeable, easily handled magazines 
loaded in the modular dispenser. Typically, a single dis- 
penser will accommodate five to seven modules. Each 
module nouses a magazine containing, for example, 


either eight 60 mm diameter infra-red cartridges or 
eighteen 40 mm diameter chaff cartridges. 

The dispenser electronic management system per- 
forms the firing sequences created by software 
whether it is connected to an RWR or not. It perma- 
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Management distribution unit for the Alkan self- 
protection decoy dispenser 


nently manages the inventory of available cartridges 
and provides the necessary information to the cockpit 
control unit which displays the status of the complete 
equipment. 


Status 

The system is in production for French Air Force Jaguar 
aircraft. Two dispensers are fitted under the wing ina 
conformal installation near to the aircraft fuselage. 
Each dispenser contains seven modules (Alkan Type 
5020). 

The same system is in series production for the Das- 
sault Mirage F1 and the Mirage 2000 as the core of the 
self-protection system called respectively Sycomor and 
Spirale. 

The Alkan Type 5080 pod is designed to fit either to 
the JATO point of the MiG-21 or to any 14 in (856 mm) 
standard armament hard point. It is in series 
production. 

Various other applications of the same concept exist 
for the Mirage III/5/50, for transport aircraft such as the 
Transall C-160 in its role of supporting army combat 
units and for armed maritime patrol aircraft. 


Contractor 
Alkan. 


SPHERIC helicopter EW 


protection system 
The System for Protection of HElicopters by Radar and 
Infra-red Countermeasures (SPHERIC) is designed for 
reconnaissance, light attack, troop transport and naval 
helicopters. It operates in automatic, semi-automatic 
and manual modes. 

Automatic coupling to the RWR or MAW is provided 
by conventional or fibre optic cables. The quantity of 
ammunition available, selected firing sequence and 


+ SEQ. EN COURS 


The Alkan self-protection decoy dispenser cockpit contro! panel 


Aw 


The Alkan 5020 decoy dispenser on a Jaguar aircraft 


functioning status of the system are displayed either on 
the cockpit control unit or on a centralised multifunc- 
tion ECM display. Loading of the various decoys is 
identified through codes allocated to magazines or 
through an integrated recognition system. Two, four or 
more magazines may be controlled without any modifi- 
cation to the system. 


Specifications 
Weight (2 chassis configuration): <12 kg (empty), 
<23 kg (loaded with IR flares) 


Power supply: 28 V DC, 1 A, <10 A (firing) 
Time characteristics: 10 ms firing pulse 
Firing interval: 25 ms min, 1 min max 
System response: <50 ms 


Contractor 
Alkan. 


ABD 2000 internal self-protection 
jammer for the Mirage 2000 


The ABD 2000 is a self-protection detector/jammer 
designed for the export version of the Mirage 2000. 
This multimission aircraft is intended to operate in a 
wide range of theatres and its self-protection system is 
capable of countering all types of threats. 

The ABD 2000 is installed internally, avoiding using 
up stores carriage points or limiting the aircraft flight 
envelope. The complete system weighs 80 kg and con- 
sists of four LRUs: a main unit containing receiver, jam- 
ming channels, transmitter and the antennas providing 
rear coverage; a conformal left-hand unit containing the 
computers controlling the system; a conformal right- 
hand unit containing the computers controlling the sys- 
tem plus an antenna providing forward coverage anda 
unit located on the vertical fin of the aircraft. 

The ABD 2000 system detects and identifies hostile 
transmissions, selects the more dangerous threats, sig- 
nals an alert to the pilot on the countermeasures dis- 
play and automatically initiates jamming appropriate to 
the type of threat. It covers the H, | and J frequency 
bands, is entirely controlled by microprocessors and 
can be programmed in accordance with the relevant 
threats in each area of operation. 

The detector subsystem measures RF frequency, fre- 
quency agility, pulsewidth, pulse repetition interval, 
duty cycle, sector, polarisation, level and threat of 


& 


Mirage 2000 aircraft fitted with the Dassault Electronique ABD 


2000 self-protection jammer, showing the 


rear antenna above the jet-pipe and the forward antenna on the tail fin 


detected signals. Main jamming modes are continuous 
noise, spot noise, barrage noise, cover pulse, count- 
down, blinking and velocity deception. 

The ABD 2000 can be integrated in a complete EW 


system, known as the Integrated CounterMeasures 
System (ICMS) (see item in this section under Thom- 
son-CSF), which has been developed in collaboration 
with Dassault Aviation, Thomson-CSF and Matra. 


The ABD 2000 self-protection jammer 


Status 

In addition to equipping the Mirage 2000 aircraft of the 
French Air Force, the ABD 2000 has been fitted on the 
Mirage 2000 of many foreign air forces. 


Contractor 
Dassault Electronique. 


ADELE ESM system 

ADELE (Alerte DEtection et Localisation des Emet- 
teurs) is an ESM system for helicopters and maritime 
patrol aircraft based on interferometry techniques and 
instantaneous frequency measurement. 

The essential features of ADELE are a high direction 
finding accuracy, allowing discrimination between the 
emitters and their localisation; very high probability of 
interception due to wideband receivers; very confident 
identification of all emitters; a powerful computer able 
to handle a dense scenario and control of any jammers 
and chaff launchers. 


Status 
In development. 


Contractor 
Dassault Electronique. 


Barax self-protection detector/ 


jammer 

Barax is a pod-mounted airborne detector/jammer 
intended for the self-protection of combat aircraft. It has 
a supersonic capability, with a pod diameter of 157 mm 
and weight of 85 kg. Possessing a wide frequency band 
and multiple and independent jamming techniques, it is 
capable of processing pulse, CW and pulse Doppler 
threats. It is functionally independent, able to perform 
watch, alert and jamming functions automatically over 
the complete frequency band. A threat library is pre- 
programmed and loaded before take-off. Reaction time 
is very short and, since it is entirely controlled by micro- 


processors, it can be adapted to future threat 
developments. 
Status 


In operation with French Air Force Mirage III, Mirage F1, 
Jaguar and other aircraft and with the Spanish Air 
Force. 


Contractor 
Dassault Electronique. 


CAMEL/BEL expendable active 


decoy 

CAMEL/BEL is an expendable active jammer in devel- 
opment by Dassault Electronique. The dimensions of 
the cartridge are compatible with the present gener- 
ation of decoy dispensers and CAMEL/BEL presents a 
credible decoy signature in terms of velocity, direction 
and range. It is able to counter Doppler tracking radar 
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The Barax self-protection detector/jammer under test in an anechoic chamber 


threats detected by the aircraft passive warning system, 
in particular those radars used in active and air-to-air 
and ground-to-air semi-active missile seeker heads. 

The design of CAMEL/BEL has been made possible 
by research and development in the area of microwave 
micro-electronics, such as the design of GaAs mono- 
lithic microwave integrated circuits. 


Status 
In development. 


Contractor 
Dassault Electronique. 


DIANE electronic warfare system 
DIANE (Détection Identification Analyse des Nouveaux 
Emetteurs) has been derived from the EWS-16 RWR 
system (see next item) for helicopter applications. The 
system detects and identifies all threats from the air, 
land and sea. 

The essential features of DIANE are very short reac- 
tion time and very confident identification of emitters 
due to instantaneous frequency measurement and very 
high probability of interception. 

DIANE also controls any jammers and_ chaff 
launchers. 


Status 
In development. 


Contractor 
Dassault Electronique. 


EWS-16 electronic warfare system 
for the F-16 


EWS-16 is composed of a threat warning system and an 
active jammer. The threat warning system is designed 
to detect, identify and locate with great accuracy all 
modern radar threats. All threats can be identified in 
less than one second without any ambiguity, even ina 
very dense electromagnetic environment. The active 
jammer features high power and is adaptable to future 
threats. 


Features of the EWS-16 system include a manage- 
ment and compatibility unit based on a 32-bit pro- 
cessor, crystal video receiver and a_ high-speed 
wideband superheterodyne receiver, instantaneous 
wideband direction finding interferometer, IFM, real- 
time spectral analysis processing, plug-in EID and mis- 
sion report module, a multiple threat jammer employing 
a high power transmitter and synergy between jammer 
and decoy dispenser. 


Status 
A version of the EWS-16, known as Carapace, is in pro- 
duction for the Belgian Air Force for its fleet of F-16 
aircraft. 


Contractor 
Dassault Electronique. 


Spectra EW system 

Dassault Electronique, Matra Défense and Thomson- 
CSF have been collaborating for some years to define 
the EW system for the Rafale. The three companies are 
now Carrying out full-scale development of Spectra, in 
collaboration with Dassault Aviation for system 
integration. 

Manufacture of the system will make use of such 
technologies as interferometry, electronic scanning, 
digital frequency memories, microwave monolithic 
techniques and VHSI circuits for the third-generation 
focal plane infra-red detector and modular decoy 
launcher management subsystem. Information pro- 
cessing will make use of artificial intelligence. 

The internally mounted Spectra suite is expected to 
cover all types of radar, laser and electro-optical 
threats. It is planned that the overall weight of the sys- 
tem will be less than 180 kg. 


Status 
Prototypes are in testing. 


Contractors 

Dassault Electronique. 
Matra Défense. 
Thomson-CSF. 
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Corail countermeasures 
equipment 

Corail is a radar and optronic countermeasures equip- 
ment designed for various versions of the Mirage 
fighter and can also be applied to transport aircraft. The 
system can be housed in a conformal or external pod; 
two pods can carry up to 256 decoy cartridges accord- 
ing to type. 


Status 
In production for various versions of the Mirage in ser- 
vice with the French Air Force. 


Contractor 
Matra Défense. 


Phimat chaff dispenser 
Phimat is a light low drag radar decoying system 
designed for supersonic speeds and suitable for all 
operations in Jaguar, Harrier, Super Etendard and vari- 
ous types of Mirage aircraft. It can generally be adapted 
to all types of modern aircraft, particularly those with 
weapon stations capable of taking the R550 Magic or 
Sidewinder missiles. 

The system consists of a cylindrical dispenser pod, 
chaff pack tubes, ejection mechanism, associated elec- 
tronic block and a control box located in the cockpit. 


Specifications 
Dimensions: 3600 x 180 mm diameter 
Weight (loaded): 105 kg 


Status 
Operational with the French Air Force and Navy and the 
Royal Air Force. 


Contractor 
Matra Défense. 


Saphir chaff and flare system 

The Saphir chaff/flare system is optimised for use with 
helicopters. Four cartridge dispensers are used and the 
system can be deployed manually, fully or semi-auto- 
matically or in a survival mode. 


Status 

Saphir was designed to equip the Horizon Super Puma 
helicopter. The system has been installed on Puma, 
Gazelle and Ecureuil helicopters. During the Gulf War, 
French Army Gazelles and French Air Force Pumas 
were equipped with Saphir. 


Contractor 
Matra Défense. 


A Puma helicopter dispensing flares from the 
Matra Saphir 


Spirale chaff and flare system 

The Spirale chaff and flare system was developed for 
the Dassault Mirage 2000 fighter and entered service at 
the end of 1987. The system comprises two cartridge 
dispensers located under the rear fuselage, two chaff 
dispensers located at each wingtip, two electronics 
boxes and two fixed missile detectors in the Magic 
missile launchers. 


Status 
Spirale is in service with several air forces. 


Contractor 
Matra Défense. The Matra Spirale dispenser mounted on a Mirage 2000 aircraft 


Sycomor chaff and flare system 
The Sycomor chaff/flare system is intended for the vari- 
ous versions of the Dassault Mirage F1 fighter and can 
be packaged either in a 2.95 m long externally mounted 
pod or in a 2.5 m conformal pack. Each pack has three 
chaff dispensing tubes and seven cartridge magazines. 
Each pod has the capacity for two packs. 


Status 
Sycamor is operational with Mirage F1s flown by the 
French and other air forces. 


Contractor 
Matra Défense. 


The poa-contigured Matra Sycomor ECM system 


on a Mirage F1 fighter 
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DDM missile launch detector 

The DDM missile launch detector provides automatic 
detection of a missile launch plume, locates it in flight 
and instantaneously feeds threat data to the aircraft 
ECM system. It incorporates passive infra-red detector 
techniques to ensure covert operation in severe ECM 
environments and is capable of locating missiles using 
any type of seeker. DDM features advanced signal pro- 
cessing to give extremely high probability of launch 
detection and a low false alarm rate. It includes a 
mosaic detector array to provide infra-red signature dis- 
crimination and has the capability to handle 40 tracks 
simultaneously. 

DDM can be configured for different applications by 
arrangement of its component modules to meet specif- 
ic size, weight and coverage requirements. It can be 
installed in a variety of aircraft types such as AWACS, 
combat aircraft, helicopters and executive aircraft. 

The DDM-2000 has been developed for the Dassault 
Aviation Mirage 2000. In this, the electro-optical head 
and signal processing unit are integrated into a single 
unit mounted at the end of a missile launcher on either 
side of the aircraft. 


The SAT DDM-2000 missile launch detector for the 
Mirage 2000 is mounted at the end of the missile 
launchers 


In the DDM-Prime version, which forms part of the 
Rafale Spectra self-protection system, the electro- 
optical head and signal processing unit form separate 
modules. 


Specifications 
Weight: (electro-optical head) 5.6 kg 
(signal processing unit) 3.6 kg 


The DDM-Prime forms part of the Rafale Spectra 
EW system 


Status 
Under development. First production deliveries are 
scheduled for 1993. 


Contractor 
Société Anonyme de Télécommunications (SAT). 


Adélie laser warning receiver 
Thomson-CSF is currently developing Adélie as a laser 
warning receiver for fixed-wing aircraft, helicopters and 
armoured vehicles. With four or eight sensors, it oper- 
ates over the band from 0.69 to 1.06 microns and will 
detect any laser emissions from target markers, range- 
finders and beamfinders throughout 360° coverage. La- 
ser threats are displayed on the Sherloc RWR screen. 
Detection range is in the order of 5.4 nm (10 km). 


Status 

In development. A further development programme is 
in progress to cover the infra-red frequency band for 
protection against the latest carbon dioxide laser sys- 
tems which are likely to come into service in the near 
future. 


Contractor 
Thomson-CSF RCM Division. 


Astac airborne ESM system 
Astac is an ESM system developed from Syrel (see later 
entry) and intended primarily for detection and identifi- 
cation of enemy ground radar stations. It is suitable for 
medium and high altitude stand-off reconnaissance 
missions, or at low altitude on the battlefield and in pen- 
etration where it can collect data for the avoidance or 
destruction of anti-air defences. 

It consists of an airborne pod fitted with interfer- 
ometers for high precision direction finding, surface 
wave receivers, a data recorder and a data downlink. 


i ee Sheets. FX 


The Astac pod is intended primarily for detection 
and identification of ground radar emitters 


The Astac pod has been test flown on an F-16 


The pod is capable of handling up to 20 radars/s. Astac 
weighs about 400 kg and can be easily adapted to any 
combat or light transport aircraft equipped with com- 
prehensive navigation equipment. Subsystems can 
also be installed on board the aircraft. 

Information from the aircraft sensors is received by a 
ground station where it is processed and the various 
radar parameters are displayed in alphanumeric for- 
mat. These parameters include whether the radar is 
mobile or fixed, its type, frequency, PRF, pulsewidth, 
intra-pulse modulation and agility in the C- to K-bands. 


In addition to the alphanumeric display, a graphic dis- 
play is provided which incorporates a map showing 
positions of detected emissions, together with known 
airfields, radar sites and so on. An airborne display pro- 
vides real-time onboard information to the crew. 


Status 

In production for French Air Force Mirage F-1CRs and 
for Japanese Air Self-Defence Force RF-4E aircraft. 
Demonstration flights have been carried out on an F-16. 


Contractor 
Thomson-CSF RCM Division. 


Barem jamming pod 

The Barem self-protection jammer is designed to pro- 
tect tactical aircraft from radar-directed missiles and 
similar threats. Barem jams several threats or groups of 
threats simultaneously. Housed in a pod cleared for 
flight at speeds above Mach 2, the system has front and 
rear receive and transmit antennas coupled to the 
superheterodyne receiver and TWT transmitter which 
work under automatic microprocessor-control over the 
H-, |- and J-bands. Threats detected by the antennas are 
analysed and compared with known signals in the com- 
puterised radar library. Barem is easily reprogramma- 
ble on the flight line. Received signals are recorded in 
flight for subsequent analysis and storage in the library. 


The Thomson-CSF Barem jamming pod can be flown on tactical aircraft at speeds above Mach 2 
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Specifications 

Dimensions: (length) 3450 mm, (diameter) 160 mm 
Weight: 85 kg 

Power required: 700 VA 


Status 
In production for French and export Mirage, Jaguar and 
Super Etendard aircraft. 


Contractor 
Thomson-CSF RCM Division. 


BF radar warning receiver 

The Type BF radar warning receiver provides the crew 
with warning of most categories of airborne and surface 
radar threats and with an indication of their direction. 

Four wideband antennas are used, linked to a video 
receiver and, when necessary, a synchronisation unit. 
In the Mirage the system control and display unit is inte- 
grated with other cockpit equipment, but it can be pro- 
vided separately for other applications. 

The receivers comprise photographically etched spi- 
ral antennas and microwave circuits for an RF test oscil- 
lator, limiter modulator diodes, high-pass filter, detector 
circuit, video modulation and preamplification. The two 
side-mounted antennas lie flush with the fin structure, 
while fore and aft antennas on the fin have conical 
radomes. An audio alarm is generated when threats are 
detected and approximate threat direction is indicated 
by one or more of four signal lamps. The threat is also 
categorised by one of three lamps which indicate con- 
ventional pulse radar, continuous wave or interrupted 
continuous wave radar or track-while-scan ground 
radar. 


Specifications 

Format: (video receiver) 1/4 ATR short 

Dimensions: (flat antennas) (diameter) 148mm x 
(depth) 53 mm 
(conical antennas) 
360 mm 
(synchronisation unit) 209 x 110 x 45 mm 
(control box) 146 x 95 x 40 mm 

(indicator unit) 68 x 61 x 61 mm 

Weight: (video receiver) 3.3 kg 
(synchronisation unit) 0.6 kg 

Total system weight: 9.2 kg 

Power supply: 200 V AC, 400 Hz, <500 VA 


(diameter) 82mm xX _ (depth) 


Status 

In production for the Mirage F-1A and F-1C, Mirage IIIZ, 
Super Etendard and Royal Netherlands Air Force F-5 
aircraft. A version designated TMV OO8H is produced 
for helicopters. 


Contractor 
Thomson-CSF RCM Division. 


Caiman noise/deception jamming 

pod 

Probably developed from the earlier Alligator pod, Cai- 
man is designed for dedicated electronic warfare air- 
craft that are protecting groups on ground attack 
missions. It can be installed underwing or on a fuselage 
pylon. The pod is self-contained, ram air entering the 
unit through an annular intake to drive a power turbine 
and to provide cooling. Within the pod are fore and aft 
receiver antennas and two independent jammers each 
weighing 130 kg. 


Specifications 
Dimensions: (length) 5950 mm, (diameter) 410 mm 
Weight: approx 500 kg 


The Thomson-CSF Remora jamming pod 


Status 

In production. Caiman is fitted to the Mirage F1, Mirage 
2000 and Jaguar and has been supplied to export cus- 
tomers for several aircraft types. 


Contractor 
Thomson-CSF RCM Division. 


Caiman Mk 2 jamming pod 

Caiman Mk 2 is another podded Thomson-CSF jam- 
ming system which has been specifically designed for 
attack jamming against surveillance radars, including 
battlefield and AWACS type systems. It instantaneously 
covers two full octaves of hostile frequencies and can 
jam up to 20 threats simultaneously. The pod which 
contains the TWT transmitter, superheterodyne 
receiver, autonomous power supplies and antennas 
can be carried either under the wing or the fuselage of 
the aircraft. For tracking purposes, Caiman Mk 2 oper- 
ates over a wider frequency range than Caiman (see 
previous entry), and has an output jamming power in 
excess of 1000 W. Caiman Mk 2 incorporates an exten- 
sive memory capacity and modular design software for 
reprogramming to meet additional and changing 
threats. As with Caiman, the Mk 2 has manual and auto- 
matic operating modes. No other details are currently 
available. 


Status 
In development. 


Contractor 
Thomson-CSF RCM Division. 


DB-3141 noise jamming pod (low- 


band Remora) 

The DB-3141 H- to I-band noise jamming pod has a sin- 
gle receiver, a travelling wave tube jammer and fore and 
aft transmitter antennas. It provides a simple active 
electronic warfare capability for Dassault Mirage fight- 
ers and possibly also for that company’s Super Eten- 
dard. The system has a look-through capability, 
enabling it to discontinue jamming as soon as threat 
reception ceases. 


Specifications 

Dimensions: (length) 3520 mm, (diameter) 250 mm 
Weight: 175 kg 

Power supply: 200 V AC, 400 Hz, 1.7 kVA 


The Caiman jammer mounted under the starboard wing of a Mirage F1 fighter 


Status 
In production for Dassault Mirage aircraft. 


Contractor 
Thomson-CSF RCM Division. 


DB-3163 noise jamming pod 
(high-band Remora) 


The DB-3163 noise jamming pod is designed to provide 
self-protection against both air and ground radar 
threats. Pulse and continuous wave emitters can be 
detected, identified and countered. A superheterodyne 
receiver performs a frequency scan search on emis- 
sions received by antennas at both ends of the pod. 
During preflight preparation, bands can be selected; up 
to three threats or groups of threats can be jammed 
simultaneously. An internal bootstrap air cooling sys- 
tem is employed and the system is energised from the 
aircraft's power supplies. 


Specifications 

Dimensions: (length) 3520 mm, (diameter) 256 mm 
Weight: 175 kg 

Power supply: 200 V AC, 400 Hz, 1.7 kVA 


Status 
In production. 


Contractor 
Thomson-CSF RCM Division. 


DR 2000A ESM receiver 

The DR 2000A is the airborne version of the DR 2000 
Series which is used for land-based, shipborne and air- 
borne applications. The basic system consists of inter- 
cept receiver, a Dalia 1000 Mk 1 or Mk 2 analyser, plus 
the necessary antenna units. The Dalia analyser pro- 
vides alarm analysis and identification facilities through 
a programmable library of 1000 radar modes and 
parameters. 

The DR 2000A intercept receiver is built up of one 
omni-antenna and a number of DF antennas. It provides 
a virtual 100 per cent probability of intercept over the 
complete 360° of azimuth. The equipment carries out 
passive search and detection of all pulse and CW 


The Thomson-CSF Dalia processor for the DR 
2000A system 


The DR 2000 display and control unit is part of the 
Thomson-CSF DR 2000A ESM system 


signals and gives an instantaneous visible and audio 
alert. The DR 2000A Mk 2 is an improved version with 
better sensitivity and coverage of the frequency bands 
from D to J and a DF accuracy of 5° RMS. 


Status 
In production. 


Contractor 
Thomson-CSF RCM Division. 


DR 3000A ESM receiver 

The DR 3000A is the airborne version of the DR 3000 
Series designed for land, ship, submarine and aircraft 
operation. The 3000A is suitable for both fixed-wing air- 
craft and helicopters and consists of a processing unit, 
display unit and an antenna system and six DF and 
intercept aerials. It provides very high detection capa- 
bility over the complete 360° combined with high sensi- 
tivity over the frequency bands from D to J. Reliable 
identification is based on efficient de-interleaving even 
in very dense electromagnetic environments, accurate 
parameter measurements and artificial intelligence 
techniques. 

The DR 3000A is small, modular, flexible and can 
cope with the most commonly envisaged threats. It will 
meet all requirements for warning, surveillance, ELINT 
and target designation through ECM. The basic per- 
formance can be enhanced by various options to pro- 
vide improved capabilities for ELINT, DF accuracy and 
so on. Linked to a crystal video receiver it provides an 
aircraft with impressive capabilities both for ELINT and 
surveillance roles, particularly against low probability of 
intercept radars and short transmissions. 

Total weight of the system, including processing unit, 
control and display console and the antennas, is 85 kg. 


Status 
In development. 


Contractor 
Thomson-CSF RCM Division. 


DR 4000A (TMV 202) ESM suite 
The DR 4000A (TMV 202) is an ESM suite designed for 
high sensitivity instantaneous intercept probability and 
automatic processing against electromagnetic threats 
in the D- to J-bands. It is intended for use in fixed-wing 
aircraft and helicopters for ELINT, surveillance, threat 
detection, identification and data handling system pro- 
cessing and is a version of the DR 4000 Series of equip- 
ments. The basic system consists of two sets of six DF 
antennas, an omnidirectional antenna, modules hous- 
ing RF amplifiers, an IFM processing unit and an oper- 
ator console containing controls and three-colour 
graphic and alphanumeric displays. 

With reprogrammable logic and a three-colour dis- 
play, the probability of interception in both direction 
finding and frequency discrimination is claimed to be 
100 per cent with only a single pulse, as a result of the 
crystal video amplifier techniques used. The sensitivity 
is sufficient to intercept pulse-compression signals. 
The system can be interfaced with any data handling 
system and the chaff launcher or jammer components 
of the ECM suite through suitable databusses or point- 
to-point links. 


Specifications 
Weight: (including antennas) 169 kg 
Power: 1800 VA 


Status 
In production. 


Contractor 
Thomson-CSF RCM Division. 


Elisa ELINT receiver 
The highly sensitive Elisa ELINT system has been 
designed for rapid acquisition of radar transmissions. It 
can be fitted on many aircraft types and on ships and 
ground-based systems. The superheterodyne receiver 
covers the C- to J-bands and can programme search 
parameters on-line (called smart-scan) enabling the 
operator to adapt the frequency and direction of 
search. Sensitivity is such that there is continuous 
detection of radar sidelobes and scattered radiation. 
Elisa capacity can be varied to suit different instal- 
lations. Received data is analysed automatically during 
the search phase and this function can be controlled by 
operator demands. Results are shown in graphical and 
numerical form. A display shows pulse repetition fre- 
quency, pulsewidth and direction histograms of sensed 
radiation. This presentation technique is designed to 
eliminate spurious and uncertain measurements. Elisa 
uses an antenna array which has an application depen- 
dent configuration, a frequency transposition unit, a 
reception and data processing unit and control and dis- 
play console. The latter uses a plasma-plate display 
screen with keyboard controls and a magnetic cassette 
recorder. 


Status 
No longer in production. 


Contractor 
Thomson-CSF RCM Division. 


Gabriel SIGINT system 


Thomson-CSF has developed complete SIGINT elec- 
tronic intelligence systems for integration on board air- 
craft such as the DC-8, Boeing 707, Transall and C-130. 
One of these, Gabriel, configures an ELINT subsystem, 
provided by Thomson-CSF Avionics Division, for detec- 
tion, analysis and localisation of radar emissions and a 
COMINT subsystem, provided by Thomson-CSF RGS 
Division, for detection, interception, classification, lis- 
ten-in, analysis and localisation of radio communi- 
cations. The system offers a high degree of automation 
to assist the operators to accomplish all types of 
missions. 


Status 
Transall aircraft equipped with the Gabriel system have 
been delivered to the French Air Force. 


Contractor 
Thomson-CSF RCM Division. 


Integrated countermeasures 


system 

Thomson-CSF has developed, in collaboration with 
Dassault Electronique and Matra, an integrated intern- 
ally mounted EW suite for the Mirage 2000 aircraft. This 
is a highly sophisticated system, known as the Inte- 
grated CounterMeasures System (ICMS), where all 
parts are linked to a central interface and management 
unit. 

The system incorporates three warning receivers, 
plus an IR threat detector which is currently being 
designed by Matra. These receivers consist of a version 
of the Serval equipment (see later entry), superhetero- 
dyne receivers to detect CW radar, pulse compression 
signals and low power pulse Doppler signals, and a 
receiver/processor mounted in the aircraft nose to 
detect missile command links and provide missile 
launch detection. 

Two detector-jammers are included, each with its 
own receiver which allows it to operate should the basic 
radar warning receiver be out of action. These jammers 
consist of an HF sub-unit (designed by Dassault Elec- 
tronique) to counteract airborne and surface-to-air 
threats, and a low frequency sub-unit (designed by 
Thomson-CSF) to operate against surface-to-air miss- 
iles. The Matra Spirale chaff/IR flare dispenser is also 
included in the overall system to provide passive coun- 
termeasures. Spirale is an internally mounted equip- 
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ment which dispenses stores through openings in the 
aircraft structure. 

The ICMS 2000 II has been developed for the Mirage 
2000-S. This differs from the original in that it is fully 
integrated with the Mirage 2000’s RDY radar. 


Status 
Produced for the Mirage 2000. 


Contractor 
Thomson-CSF RCM Division. 


Miriade radar warning system 
Miriade is a warning receiver in the millimetric wave 
region. It is designed for the protection of helicopters, 
light aircraft or armoured vehicles from smart weapons 
using millimetre wave seekers. It provides immediate 
warning over 360° coverage and weighs approximately 
8 kg. 


Status 
In development. 


Contractor 
Thomson-CSF RCM Division. 


MSPS EW system 


The MSPS system is a very lightweight easy to install 
EW suite, mainly designed for retrofit in existing aircraft. 
It combines the Sherloc RWR with the Barem jamming 
pod to provide a combined crystal video/superhetero- 
dyne receiving system for accurate threat description 
and fast data transmission between the two equip- 
ments for speedy reaction. 

The MSPS EW system can be installed on a wide var- 
iety of fixed-wing aircraft and helicopters. The jamming 
part can be installed internally. MSPS is fully automatic 
and reprogrammable, and can accept additions such 
as chaff and flare countermeasures, laser detection 
equipment and support jamming systems. The weight 
of the system is 100 kg when the jammer is pod- 
mounted and 80 kg when it is internally installed. 


Status 
In production. 


Contractor 
Thomson-CSF RCM Division. 


Sarigue SIGINT system 

A French Air Force DC-8 aircraft known as the Sarigue 
system has been fitted with a SIGINT suite. The size of 
the aircraft provides room for over 10 workstations. 


Contractor 
Thomson-CSF RCM Division. 


Serval radar warning receiver 

Fitted to French Air Force and export versions of the 
Dassault Mirage 2000 fighter, Serval warns the pilot 
when his aircraft is being illuminated by surface or air- 
borne radars of a hostile nature; friendly/hostile dis- 
crimination is done by comparing the characteristics of 
the illumination energy with those of emitters held in the 
reprogrammable system threat library. 

Serval uses four detection antennas mounted on the 
wingtips and fin feeding a hybrid analogue/digital pro- 
cessor. The CRT display unit shows the strength and 
direction of the threat emitter and whether it is ground- 
based or airborne. Details of several emitters can be 
shown simultaneously. At the same time an audio alarm 
sounds in the pilot’s headset. 


Status 
In production. Fitted to French Air Force and export Mir- 
age 2000 aircraft. 


Contractor 
Thomson-CSF RCM Division. 


Sherloc TMV 011 radar warning 


receiver 
The Sherloc TMV 011 RWR is a system designed for 
fixed-wing aircraft or helicopters. It incorporates a high- 
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The Thomson-CSF Sherloc RWR for helicopters 


speed digital processor and a radar signals library 
which is easily reprogrammable on the flight line. It also 
delivers operational flight reports. Of modular design, 
there are many ways to build Sherloc units into a sys- 
tem to meet specific requirements for extensive 
self-protection. 

Radar data is presented to the pilot in the form of 
alphanumeric symbology on a high brightness CRT, 
the symbols denoting the identification of threat 
detected and the position on the CRT being relative to 
the threat’s bearing and range. Up to eight emitters can 
be presented simultaneously. Alternatively, a simple 
light-emitting diode display can be used, indicating 
threat classification and relative strength. Sherloc oper- 
ates in the D- to J-bands. System weight is 11 kg for air- 
craft and 9.5 kg for helicopters. 


Status 
In production. Between 150 and 200 Sherloc RWRs 
have been sold. 


Contractor 
Thomson-CSF RCM Division. 


Spider active expendable jammer 
Thomson-CSF, in association with Matra Défense, is 
developing the Spider expendable self-protection jam- 
mer which can be fitted in current chaff and flare con- 
tainers. This decoy is made of an electronic payload, 
using the latest technologies such as MMIC, a GaAs 
amplifier with a high degree of integration to fit in the 
limited volume, and a vehicle housing the payload, a 
battery and taking care of cinematics. 

Spider is designed to counter most modern threats 
such as active coherent missile homing heads. It has 
the basic capability to defeat monopulse tracking. 


The Thomson-CSF Syrel ELINT pod 


Status 
In final development. 


Contractor 
Thomson-CSF RCM Division. 


Syrel ELINT pod 


The Syrel pod is a fully automatic electronic reconnais- 
sance system attached by a special centreline pylon on 
Dassault Mirage F1 and Mirage 2000 aircraft. It can be 
used during medium and high altitude stand-off mis- 
sions, as well as low altitude penetrations, automati- 
cally to acquire and record data relating to the 
identification and location of ground-based electronic 
systems. It is intended to provide reliable information 
on radars for early warning systems, search and acqui- 
sition, ground-control interception and fire-control for 
anti-aircraft artillery or missiles. 

The pod has two antennas at both front and rear, 
receiver units, an amplifier and recorders in its centre 
section. The pylon houses a cooling system which has 
a ram air intake in the pylon leading edge. High-speed 
operation is assisted by thick-film and microwave cir- 
cuit assemblies on ceramic substrates. Thomson-CSF 
also produces first and second line maintenance equip- 
ment for use with the pod. 


Specifications 
Pod length: 3570 mm 


Status 
In production. 


Contractor 
Thomson-CSF RCM Division. 


TWE radar and laser warning 


receiver 

Thomson-CSF is developing the TWE radar and laser 
warning detector in co-operation with SEL for the 
Franco-German Tiger helicopter. It is designed to pro- 
vide detection of all types of lasers and radars including 
target designation, tracking and fire-control radars, 
missile seekers, CW illuminators, laser rangefinders 
and illuminators and missile guidance systems. Crew 
warning is provided by voice synthesis. 

The system covers D- to K-band and provides direc- 
tion finding on emitters to an accuracy of 8° RMS. A 
computer, programmed in Ada, integrates radar and la- 
ser information processing for operations in a highly 
dense environment. A programmable identification 
library allows adaptation to the tactical situation and 
includes growth potential for new threats. 


Specifications 
Weight: <9 kg 


Status 
Under development for the Tiger helicopter. 


Contractor 
Thomson-CSF RCM Division. 


Tornado ECR 


The Tornado ECR is based on the sixth Tornado pro- 
duction batch build standard and incorporates a MIL- 
STD-1553B databus, upgraded radar warning and 
active electronic countermeasures equipment and an 
improved missile control unit. 

The Tornado ECR features: an Emitter Location Sys- 
tem (ELS) to pinpoint, identify and display hostile radar 
emitters; an imaging infra-red system for all weather 
day and night reconnaissance; the Operational Data 
Interface (ODIN) for transmission of near real-time re- 
connaissance data to following aircraft and ground cen- 
tres; FLIR to enable covert low level flight in adverse 
weather conditions and at night; advanced displays 
and powerful computers to give the crew more time for 
tactical decision-making; the HARM anti-radiation miss- 
ile; an advanced interface concept to employ existing 
and future smart weapons and jammers and advanced 
avionic architecture that can grow and adapt to the 
demands of the threat in the 1990s and beyond. 

The Texas Instruments ELS allows the passive auton- 
omous acquisition, identification and precise location 
in range and angle of radiating threats. The information 
is displayed to both members of the crew for target 
selection. After selection the co-ordinates are used for 
cueing the HARM missiles as well as for hand-over to 
follow-on forces or for onboard storage. 
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The ELS detects, identifies and locates radar emis- 
sions through the use of a high probability of intercept 
receiver system. It features multi-octave RF coverage, 
phase interferometric antenna arrays for precision 
direction finding, passive ranging channelised 
receivers and a multiple MIL-STD-1750A digital pro- 
cessor. The system operates across the RF spectrum 
for all primary surface-to-air and airborne threats. Data 
acquired by the system is transferred to the tactical dis- 
plays of both crew members for threat assessment. The 
ELS is interconnected with the aircraft avionic and 
defensive aids databusses, and the emitter library is 
loaded from the mission data transfer system. 

The ELS can contribute to the ECR mission in other 
ways by assisting the crew during reconnaissance mis- 
sions. It can be used to identify and locate mobile tar- 
gets or targets of opportunity and also provide steering 
information for optimal sensor operation. 

The fundamental Tornado ECR tasks are recce- 
attack or Pathfinder operations. For this the aircraft is 
equipped with the LITEF ODIN, a digital data link. ODIN 
uses the UHF/VHF and HF frequency bands for trans- 
mitting near real-time reconnaissance information to 
following aircraft and to ground command posts. As a 
data interface ODIN converts signals from analogue to 
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digital and vice versa. ODIN messages received by the 
communications system are automatically transferred 
for display to the crew via the avionic databus. Message 
formats on the weapon system operator’s screens are 
used for preparing transmissions. Received and trans- 
mitted data can be recorded in the mission data trans- 
fer system. Voice communication is not affected by 
operating the data link facility. 

The internally mounted FLIR, developed by Zeiss, 
provides both aircrew with navigation, reconnaissance 
and attack information in adverse weather and in night 
conditions. FLIR enhances the covert penetration and 
attack capabilities of the Tornado ECR. 

The ECR Infra-red Imaging System (IIS) has a hor- 
izon-to-horizon capability which allows area and point 
reconnaissance. It provides a near real-time onboard 
display of the recorded image on the weapon system 
operator’s screens. Evaluation of the displayed image 
by the crew results in a reconnaissance in-flight report 
which can be transmitted to ground stations and fol- 
low-on forces by the ODIN data link. The recording 
medium is a high resolution dry silver film which is fully 
developed seconds after the target images are 
recorded. 
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The IIS consists of the IR linescanner, electronic 
components for power distribution, formatting, pro- 
cessing and amplification, electromechanical compo- 
nents for film recording and developing and the control 
panel. It provides video images to the displays via the 
computer symbol generator. The IIS is also used to 
record ELS electronic intelligence data. 


Status 

Deutsche Aerospace AG Military Aircraft Division, in 
conjunction with the Tornado prime contractor Pana- 
via, began design work on the Tornado Electronic Com- 
bat and Reconnaissance (ECR) version in 1985, $50 
million having been budgeted by the German govern- 
ment for this work in 1986. In January 1992, the German 
Air Force took delivery of the last out of 35 ECR aircraft. 
Total project cost for the 35 aircraft fleet is estimated at 
over $1000 million. 


Contractor 
Deutsche Aerospace AG Military Aircraft Division. 


SIGINT collection system 

Deutsche Aerospace has developed, manufactured 
and delivered SIGINT collection systems for installation 
in small aircraft. These systems perform the following 
functions: search, intercept and monitoring of signals; 
direction finding and locating of emitters; control of 
~ SIGINT and EW operations; analysis of results and com- 
munications for tasking and reporting. 


Status 
In service in aircraft of a NATO country. 


Contractor 
Deutsche Aerospace AG Radar & Radio Systems 
Division. 


TSP self-protection jamming pod 
After delivery of Cerberus I] and Cerberus III jamming 
pods for German Air Force and Navy Tornados, the 
company is now developing the Tornado Self-Protec- 
tion Jammer (TSPu). 


The TSPJ self-protection jammer is carried on the 
Tornado outer wing stations 


The TSPJ is used to jam hostile radars. Modular con- 
struction allows advanced techniques to be used 
against all types of terminal threats and their tracking 
radars. Main features are high power output, power 
management, operation in high pulse density, full fre- 
quency coverage and autonomous or radar warning 
equipment operation. 

The TSPJ is carried on the Tornado outer wing 
station. 


Status 
The TSPJ has been under development since 1990. 


Contractor 
Deutsche Aerospace AG Radar & Radio Systems 
Division. 


The Deutsche Aerospace SIGINT collection system with (front) the COMINT operator’s position and (rear) 
the operator’s position for ELINT 


Airborne COMINT system 

A powerful computer-controlled COMINT system, 
covering the VHF/UHF frequency band, has been 
developed by Rohde and Schwarz. It consists of several 
airborne stations and a semi-mobile ground station for 
evaluation of the data. The airborne system is auto- 
matic and only one operator is required to handle the 
airborne equipment. Detection and subsequent record- 


ing of the signals is computer-controlled and very fast, 
the data being fully available to the ground station 
immediately the mission is completed. 

The heart of the airborne system is the computer- 
controlled automatic receiver, ESP, which is used for 
the detection of the radio signals. In total, 10 VHF/UHF 
ESM 500 receivers tuned to active frequencies are pro- 
vided to monitor the radio signals over the frequency 


range 20 to 1000 MHz. Audio records of particular inter- 
est can be transmitted in flight to the ground station via 
the aircraft communication system. 


Contractor 
Rohde and Schwarz. 


Bragg cell receiver 

The Siemens Bragg cell receiver fulfils the require- 
ments for a future radar warning receiver. Its input is fit- 
ted with a miniaturised frequency converter and the 
optical signal processing of up to 100 channels simul- 
taneously without delay can be achieved by using a sin- 
gle Bragg cell. A dedicated processor performs 
powerful parallel data reduction. In addition, a multipro- 
cessor compares the data with the contents of a threat 
library and then classifies the data. Accurate data con- 
taining information on radar signals is presented at the 


receiver output to provide the crew with a precise dis- 
play of the threat and also form the basis for the 
initiation of countermeasures. 

The basic features of the Bragg cell receiver are low 
weight and size, extremely high probability of intercept 
at high resolution, reliable operation even in a high sig- 
nal density environment, detection and identification of 
complex radar signatures (even with time overlapping 
signals), high sensitivity and dynamic range, the supply 
of precise signal data for the display and for direct 
initiation of effective countermeasures, good maintain- 


ability due to modular design and BITE, a high degree 
of growth potential and automatic procedures for rou- 
tine operations. The large variable bandwidth in the 
Bragg cells and detectors could lead to possible appli- 
cations in COMINT and ELINT. 


Status 
Pre-development phase. 


Contractor 
Siemens AG Defence Electronics Group. 
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Helicopter laser warning 
equipment 

SEL has developed several types of laser warning sen- 
sors, one of which is the Helicopter Laser Warning 
Equipment (HLWE). The HLWE detects, identifies and 
locates the laser radiation source. Together with a 
threat warning system processor it can be used as a 
sensor for manual or automatic countermeasures. 


The HLWE is designed to operate in helicopters such 
as the PAH-2 anti-tank helicopter but may also be modi- 
fied for installation in fixed-wing aircraft such as Eu- 
rofighter 2000 or retrofit programmes. 


Status 
The HLWE has been successfully demonstrated in field 
trials. 


Contractor 
Standard Elektrik Lorenz AG. 


CLARA compact laser radar 
CLARA is a self-contained sensor system housed in an 
environmentally controlled pod, under development by 
GEC-Marconi Avionics, Milton Keynes and Dassault 
Electronique. 

In its primary mode, CLARA detects and locates 
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ground-based obstacles such as cables, pylons and 
other hazards. This allows very low altitude terrain-fol- 
lowing flight. CLARA also provides targeting modes, 
including ranging, imaging and moving target detec- 
tion. Additionally, CLARA provides an accurate true air- 
speed vector measurement. 


Contractors 
GEC-Marconi Avionics, Milton Keynes. 
Dassault Electronique. 


Defensive aids subsystem 

The Eurodass consortium, consisting of Marconi De- 
fence Systems and Elettronica, is developing the 
Defensive Aids SubSystem (DASS) for the Eurofighter 
2000. DASS will be a fully integrated electronic warfare 
suite, including an advanced passive detection system, 
active onboard and offboard jammers of a new design 
and a powerful forward and rearward missile approach 
warner. 


Status 

The Eurodass consortium has been awarded a £200 
million development contract to provide a comprehen- 
sive defensive aids suite for the Italian and British ver- 
sions of the Eurofighter 2000. 


Contractors 
Marconi Defense Systems. 
Elettronica SpA. 


AN/ALQ-167 ECCM/ECM jammer 
pod 


The AN/ALQ-167 pod generates a wide selection of 
noise and deception jamming. The jamming system is 
modular and is based on building blocks; as a result, 
frequency range and performance characteristics can 
be tailored to a particular need. The system is designed 
for use on manned aircraft or aerial targets, or for lab- 
oratory applications for radar and missile system 
evaluation. 

The AN/ALQ-167 is digitally controlled using a cock- 
pit-mounted control box. The parameters and features 
that can be selected include operating bandwidth, jam- 
ming techniques, set-on receiver, forward and aft radi- 
ation and power level. Up to 24 noise and deception 
modes are currently available. 


Specifications 

Dimensions: 2300 mm x 3700 mm 

Weight: 100-150 kg 

Output power: 100-200 W, ERP 1 kW min 

Frequency coverage: 0.1-18 GHz in customer speci- 
fied bands 


Status 
In service. 


Contractors 
Ericsson Radar Electronics AB. 
Rodale Electronics Inc. 


Digital airborne radar threat 
simulator 
The Digital Airborne Radar Threat Simulator (DARTS) is 
capable of providing radar signal emission simulation 
of airborne search radars, targeting radars, terrain-fol- 
lowing radars and missile seeker radars. DARTS pro- 
vides for in-flight selection of emitter frequency, pulse 
repetition frequency, pulsewidth, stable, stagger or jit- 
ter PRF mode selection and antenna scan simulation. 

DARTS is a band reconfigurable magnetron-based 
emitter system employing an FET modulator. This 
enhancement permits the selection of transmitted pul- 
sewidth by the operator over the specified 0.1 to 2 us 
range with a 0.1 us resolution. Remote magnetron fre- 
quency tuning from the control indicator is also 
provided. 

DARTS is housed in a standard AN/ALQ-167 pod. 


Specifications 
Dimensions: 3100 mm x 250 mm 
Weight: 147 kg 
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The Ericsson/Rodale AN/ALQ-167 ECCM/ECM training pod 


Power supply: 115 V AC, 400 Hz, 3 phase 
Output power: 12.5 MW typical 
Frequency coverage: (H), | and J bands 


Status 
In service. 


Contractors 
Ericsson Radar Electronics AB. 
Rodale Electronics Inc. 


Erijammer A100 jammer system 

The Erijammer A100 jammer system is a manually or 
automatically computer-controlled jammer pod _ for 
ECCM and ECM training of air defence fighters and 
AAA operators. The system provides a Responsive 
Electronic Warfare Training System (REWTS) by giving 
the operator situational awareness with built-in RWR, 
look-through capability and a set-on receiver. Over 45 
smart noise, advanced range, velocity and angle 
deception modes are available. The pod is also capable 


The Ericsson/Rodale Erijammer A100 pod 


The Eriiammer A100 ECM training pod carried 
under a Pilatus PC-9 


of providing simulation of missile seeker radars. Single 
or multi-threat capability is provided by a frequency 
memory loop, a set-on receiver and selectable 
bandwidths. 

The pod is entirely self-contained and requires only 
power from the carrier aircraft. The system is controlled 


by an ECM operator, through a cockpit control box, and 
programmable in EPROM; it is 100 per cent reprogram- 
mable in the air. The analysis and subsequent jamming 
of incoming signals over 360° with coverage for the sel- 
ectable high and low gain antennas give the system 
high flexibility in aggressor flying and training. 


Specifications 

Dimensions: (length) 3235 mm x (diameter) 426 mm 
Weight: 210 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.5-3.5 kVA 
28VDC,5A 

Frequency coverage: G and |/J bands 

Output power: 250 or 350 W, ERP 1-2 or 10 W 
Coverage: (horizontal) 360° (vertical) +20° 

Speed: 0.3 to 1 Mach+ 


Status 

In service. The system has been successfully evaluated 
by the Canadian armed forces in an EWT-33 Silver Star. 
The Erijammer A100 has been purchased by the Swiss 
Air Force for carriage on F-5F Tiger and Pilatus PC-9 air- 
craft. The Swedish Air Force will use the Erijammer 
A100 on J-32E Lansen and SK-37 Viggen aircraft. Deliv- 
eries will commence in 1994. 


Contractors 
Ericsson Radar Electronics AB. 
Rodale Electronics Inc. 


Erijammer B100 ECCM/ECM 
training system 

Ericsson/Rodale are developing a new training jammer 
for surveillance and fire-control radars in the E/F and G 
bands. The jammer is housed in an ALQ-167 pod or Eri- 
jammer pod shell or internally mounted. It provides 
smart noise, spot noise and false targets. A set-on 
receiver with manual or automatic operation and with 
selectable bandwidths and parameters gives the sys- 
tem a great training flexibility. Transmissions can be 
selected through front or rear antennas with high or low 
gain. 


Specifications 
Output power: 250 W typically 
Frequency coverage: E/F and G bands 


Status 
Under development. 


Contractors 
Ericsson Radar Electronics AB. 
Rodale Electronics Inc. 
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Erijammer 200 self-defence pod 
The Erijammer 200 is a pod-mounted fully automatic 
self-defence system effective against pulse and CW 
radar transmissions. Velocity, range and angular 
deception modes are available and the equipment can 
communicate with the aircraft avionics via a standard 
databus. The system consists of two units: the pod- 
mounted jammer with built-in electronics and antennas 
and a cockpit-mounted control panel. 


Specifications 

Dimensions: (length) 4300 mm x (diameter) 480 mm 
Frequency coverage: extended H, | and J bands 
Output power: 300 W 

Speed: Mach 1+ 


Status 
In service. 


Contractors 
Ericsson Radar Electronics AB. 
Rodale Electronics Inc. 


Internally mounted 8102 ECCM/ 


ECM training system 

The internally mounted 8102 ECCM/ECM training sys- 
tem is digitally controlled either from a control box or 
computer and is designed for mounting inside an air- 
craft such as a business jet as in the USAF Smart Crow 
programme. Its modularity enables a distributed pack- 
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aging configuration to fit particular limitations of the 
specific aircraft. Digital spot, barrage and swept noise 
bandwidth and velocity and range deception par- 
ameters are all digitally controlled. Frequency can be 
set digitally or by using the set-on receiver. The system 
has comprehensive built-in test capabilities that pro- 
vide both fault isolation and calibration. All Erijammer 
A100/B100 features, such as integrated RWR, can also 
be incorporated. 

The system provides up to 30 jamming modes with 
all standard noise and deception techniques. A built-in 
set-on receiver connected to antennas featuring inte- 
gral amplification is used against any frequency-agile 
radar in the threat band. Different antenna spatial cover- 
ages can be selected. The system is a modular rack- 
mounted assembly, allowing easy installation and 
maintenance. 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase, 5 kVA 
28VDC,1A 

Output power: 200 or 400 W typical, 1 kW ERP min 
Frequency coverage: 0.1 to 18 GHz in customer-speci- 
fied bands 


Status 
In service. 


Contractors 
Ericsson Radar Electronics AB. 
Rodale Electronics Inc. 
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The Ericsson/Rodale internally mounted ECCM/ECM training system is carried in the Smart Crow Learjet 


PVS2000 missile approach 


warner 

GEC-Plessey and Westinghouse have developed a 
radar-based Missile Approach Warning (MAW) equip- 
ment designed to equip, among others, the Royal Air 
Force’s Tornado and Harrier aircraft. The MAW uses a 
low powered pulse Doppler to detect approach of miss- 
iles, and automatically initiates countermeasures. The 
system is optimised to provide protection against air-to- 
air and ground-to-air heat-seeking missiles. 

The MAW comprises five LRUs: a transmitter/ 
receiver unit, lightweight antenna, signal processing 
unit, cockpit control unit and auxiliary blade antenna. 

The Transmitter/Receiver Unit (TRU) contains a low 
power solid-state transmitter and receiver, analogue 
processing and digital conversion circuitry. It is 
designed for installation in an unconditioned area of the 
aircraft tail within 1 m of the antenna. 

The remote lightweight antenna is connected to the 
TRU, using low loss Gore cable, or may be attached 
directly to the TRU. The antenna must have a clear view 
aft. 

The Signal Processing Unit (SPU) houses all the digi- 
tal signal processing necessary for detection and 


The GEC-Plessey/Westinghouse missile approach 
warner 


assessment of signal returns. All interfaces with other 
aircraft avionics systems, BITE monitoring and module 
level diagnostics are handled by this unit. The SPU is 
installed in a conditioned avionics bay. 

The Cockpit Control Unit (CCU) provides on/off con- 
trol and incorporates a BITE status indicator lamp. A 
small auxiliary blade antenna is mounted on any suit- 
able site with a relatively clear view forward. 


The radar is mounted in the tail of the aircraft and can 
be linked to an expendables dispenser for the auto- 
matic deployment of flares and chaff. 


Specifications 

Dimensions: (transmitter/receiver unit) 150 x 250 mm 
(main antenna) 100 x 210 mm 

(signal processing unit) 1/2 ATR short 

Weight: (transmitter/receiver unit) 5.5 kg 

(main antenna) 0.55 kg 

(signal processing unit) 7 kg 

(total weight) 14.5 kg 


Status 

In production for Harrier GR. Mk 5/7 aircraft. Airborne 
live fire missile detection trials were carried out in 1992, 
successfully demonstrating the MAW’s_ specified 
performance. 


Contractors 
GEC-Plessey Avionics Ltd. 

Westinghouse — Electric 
Systems. 


Corporation Electronic 
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AES-210 ESM system 

The AES-210 is a sophisticated system for helicopters 
which performs both ESM and radar warning system 
tasks in very dense RF environments. As a program- 
mable system designed with a modular and flexible 
architecture for future growth, the AES-210 is optimised 
to receive all known and foreseeable radar signals, 
identifying highly complex signals and threats and 
employing an advanced combination of receiving 
techniques. 

The AES-210 offers very high intercept probability, 
sensitivity and reliability, providing very accurate direc- 
tion finding. The dual system has two fast CPUs and 
can be operated automatically or by a single operator. 


Contractor 
Elisra Electronic Systems Ltd. 


LWS-20 laser warning system 

Four laser sensors receive and detect laser pulsed sig- 
nals and send the detected pulses to the Laser Warning 
Analyser (LWA). The LWA characterises each laser 
pulse for its angle of arrival, relative time of arrival and 
amplitude. It then processes the single pulses or pulse 
trains and identifies the threatening emitter, based on 
preprogrammed library information. Identified threats 
are displayed on the screen of the self-protection sys- 
tem as alphanumeric symbols. These symbols enable 
the crew to establish the type, azimuth and lethality of 
the threats. In addition, audio warnings are sent to the 
crew through the aircraft intercom system. 

The LWA incorporates a powerful military 16-bit 
microprocessor with EEPROM for combat software, 
programmable tables and in-flight recording. The 
LWS-20 may include a 1553 multiplexer bus interface, 
RWR interface or other ECM interfaces. 


Specifications 

Dimensions: (analyser) 146 x 106 x 78.7 mm 
(control unit) 54 x 146 x 19 mm 

(display unit) 172 x 82.5 X 82.5 mm 

(sensors) 150 x 640 x 860 mm 

Weight: (analyser) 1.5 kg 

(control unit) 0.2 kg 

(display unit) 1.2 kg 

(sensors) 0.6 kg each 

Power supply: 28 V DC, 50 W 


Status 
In production and in service. 


Contractor 
Elisra Electronic Systems Ltd. 


The Elisra LWS-20 laser warning system 


SPS-20 warning system 
The SPS-20 is a low-cost, low volume and lightweight 
radar warning system designed to fit existing helicop- 
ters and aircraft. It detects and displays pulsed radar 
threats operating within the 0.7 to 18 GHz frequency 
range. A 3 in (76 mm) display unit provides an alphanu- 
meric representation of the type, course, angle of 
arrival, relative lethality and status of the analysed radar 
threats. The SPS-20 is equipped with a fast micropro- 
cessor which executes data processing and interfacing 
tasks. 

The system features wideband acquisition including 
C/D-band, optional high sensitivity CW detection and 
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The Elisra SPS-20 warning system 


optional recording of flight events and emitter par- 
ameters for playback and evaluation. 

The system is fully programmable and there is an 
optional provision for a tie-in with the flare/chaff dis- 
pensing system. 


Specifications 

Dimensions: (analyser) 146 x 106 x 78.7 mm 
(dual channel receiver) 148 x 65 x 95 mm 
(control unit) 54 x 146 x 19 mm 

(display unit) 172 x 82.5 x 82.5 mm 
Weight: (analyser) 1.4 kg 

(dual channel receiver) 1.1 kg each (2) 
(control unit) 0.2 kg 

(display unit) 1.2 kg 

Power supply: 28 V DC (MIL-STD-704) 
Environmental specification: MIL-E-5400 


Status 
In production and in service. 


Contractor 
Elisra Electronic Systems Ltd. 


SPS-65 self-protection system 

The SPS-65 is a sophisticated lightweight system with 
outstanding sensitivity which is capable of intercepting 
and analysing a wide range of known and anticipated 
emissions from the battlefield, including laser radiation 
sources. The design of the SPS-65 has been enhanced 
by technically implementing combat experience. 

The SPS-65 comprises the SPS-20 low volume light- 
weight radar warning system which detects, processes 
and displays radar threats operating within the 0.7 to 
18 GHz frequency range. The SPS-25 high sensitivity 
superheterodyne receiver subsystem detects and pro- 
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cesses CW radar signals in the 6.5 to 18 GHz frequency 
range which are not recognised by conventional radar 
warning systems. The LWS-20 laser warning receiver 
detects, identifies and locates hostile laser-guided 
weapons. 

A 3in display unit provides an alphanumeric rep- 
resentation of the type, relative bearing, relative lethality 
and status of up to 16 analysed threats. In addition, au- 
dio warnings are dispatched to the pilot through the 
intercom system. A flare/chaff dispensing system, 
which can be automatic or crew activated, is available 
for countermeasures capabilities. 

Software and emitter tables can be loaded in the field 
into the emitter library in a matter of seconds. This pro- 
vides complete and immediate adaptability to changing 
threat environments. The analyser records flight events 
and unloads them into a tape cassette for playback af- 
ter flight. 


Contractor 
Elisra Electronic Systems Ltd. 


SPS-200 self-protection system 

The SPS-200 airborne self-protection system is oper- 
ational in the Israeli Air Force and the air forces of many 
other countries. Equipped with a digital signal analyser 
which executes data processing and interfacing tasks, 
the system can be connected to a chaff/flare dispens- 
ing subsystem to provide an active self-protection capa- 
bility. It can also interface with onboard radars and 
jammers. 

The system detects and displays pulsed radar 
threats operating within the 0.7 to 18 GHz frequency 
range. A sensitive receiver detects CW radar threats. A 
3 in CRT azimuth indicator provides an alphanumeric 


The Elisra SPS-65 self-protection system for helicopters 
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Units of the Elisra SPS-200 system 


The IAI Kfir is equipped with the Elisra SPS-200 
system 


display of the type, angle of arrival, relative lethality and 
status of the analysed radar threats. Flight events and 
emitter parameters are recorded for playback and 
evaluation. A portable field loader unit enables the 
onboard analyser memory to be loaded or unloaded 
within two minutes. 

Additional features of the SPS-200 include wideband 
acquisition (including C/D bands), compliance with 
MIL-E-5400 specifications and full programmability. 


Specifications 

Dimensions: (analyser) 371 « 127 x 193 mm 
(azimuth indicator) 217 x 83 x 83 mm 
(detector/amplifier) 176 x 157.5 x 45 mm 
(control unit) 113.5 x 150 x 46.5 mm 
Weight: (analyser) 11 kg 

(azimuth indicator) 1.5 kg 
(detector/amplifier) 4 at 1.5 kg each 

(control unit) 1.1 kg 


Status 
In production. In service with the Israeli Air Force and 
other air forces. 


Contractor 
Elisra Electronic Systems Ltd. 


SPS-1000 self-protection system 
The SPS-1000 was specifically designed to upgrade 
the current generation of self-protection equipment 
employed in the vast majority of front-line aircraft. The 
SPS-1000 integrates a superheterodyne scanning 
receiver with a basic RWR. It allows existing systems 
configured to respond to pulse threats to intercept CW 
and other threats as well. 


Contractor 
Elisra Electronic Systems Ltd. 


SPS-2000 self-protection system 
The SPS-2000 is an advanced fully integrated airborne 
self-protection system based on combat proven reliabil- 
ity and thousands of hours of in-flight performance. The 
system provides immediate unambiguous emitter 
identification in dense hostile environments of surface- 
to-air missiles, anti-aircraft artillery and airborne inter- 
ceptors. The system can be mounted on a wide variety 
of tactical aircraft. 

The SPS-2000’s digital signal analyser unit accepts 
and processes video pulse output received from the 
detector-amplifiers, inthe 2 to 18 GHz frequency range. 
Threat recognition is based on comparison with pre- 
programmed library information. CD pulse signals in 
the 0.7 to 1.3 GHz range are detected and character- 
ised by the CD DF subsystem. The sophisticated 
receiver subsystem detects CW radars and high and 
low PRF signals in the 2 to 18 GHz range which are not 
recognised by conventional radar warning systems. In 
addition, the receiver provides for integration with a 
power-managed jamming system. 


The Elisra SPS-2000 airborne self-protection 
system 


Up to 16 threats can be displayed on the alphanu- 
meric display unit screen. The pilot also receives audio 
warning over the aircraft intercom system. The display 
unit shows relative bearing of a threat, relative lethality 
and emitter type. Up to 50 different symbols can be pro- 
grammed to represent specific threat types. 

Software and emitter tables can be field-loaded into 
the emitter library in a matter of seconds. This provides 
complete and immediate adaptability to changing 
threat environments. The analyser unit records flight 
events and unloads them into a tape cassette for play- 
back after flight. 

A chaff/flare dispensing subsystem, which can be 
automatic or crew activated, is integrated with the 
SPS-2000 system. 


Status 
In production and service. 


Contractor 
Elisra Electronic Systems Ltd. 


SRS-25 airborne receiver 

The SRS-25 detects and analyses radar signals and 
determines their direction of arrival. Continuous wave 
or high PRF signals in the 6.5 to 18 GHz frequency 
range are analysed and signals can be recorded for lat- 
er playback, analysis or training. An extensive threat 
library, which can be easily updated between flights, is 
incorporated in the unit. Four cavity backed spiral 
antennas are used for accurate direction finding. 


Specifications 
Dimensions: 101 x 122 x 250 mm 
Weight: 4 kg 


Status 
Available. 


Contractor 
Elisra Electronic Systems Ltd. 


COMINT/ELINT system for the 


Arava 

The COMINT/ELINT system for the Arava twin-engined 
light transport can be rolled on or off a multipurpose air- 
craft or be permanently installed. The COMINT oper- 
ator uses sensors such as the Elta EL/K-1250 with 
omnidirectional antennas, direction finding and signal 
recording. The ELINT operator has 0.5 to 18 GHz band- 
width coverage with omnidirectional antennas, signal 
analyser, data processor and recorder facilities. Jam- 
ming can be accomplished using antenna arrays in the 
aircraft tail, giving approximately 240° azimuth cover- 
age in the lower hemisphere. Spot and band jammers 
of 20 to 400 W power are used. 


The Elta EL/L-8310 wideband ELINT/ESM receiver 
system in the Arava EW aircraft 


Specifications 
In production. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-1250T VHF/UHF COMINT 


receiver 

The compact EL/K-1250T synthesised receiver oper- 
ating in the 20 to 510 MHz band is used as a building 
block for larger COMINT or EW systems such as the 
Arava EW. The unit has four selectable intermediate fre- 
quency filters which demodulate AM, FM, continuous 
wave and single sideband signals. Intermodulation pro- 
tection is claimed from RF preselection by voltage 
tracking filters and the fast tuning synthesiser settles 
within 500 ms between channel changes. Remote digi- 
tal control operation is possible and the compact 
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The Elta EL/K-1250T compact VHF/UHF COMINT 
receiver 


dimensions, low weight and power consumption are 
achieved by extensive use of advanced microcircuit 
technology. 


Specifications 

Dimensions: 114 x 193 x 356 mm 

Weight: 7 kg 

Frequency range: 20-510 MHz 

Frequency accuracy/stability: +1 ppm 

Synthesiser settling time: 500 Ls 

IF bandwidth: select 4 of 10, 20, 50, 100, 300, 600, 
1000 kHz 

Noise figure: (20-180 MHz) 12 dB 

(180-510 MHz) 11 dB 


Status 
In production. The unit is in service with Israeli and 
other armed forces. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-1251, 1252 and 1253 VHF/ 
UHF tuners 


The three narrowband synthesised tuners designated 
EL/K-1251, 1252 and 1253 cover the frequency bands 
20 to 90 MHz, 100 to 500 MHz and 500 to 1000 MHz 
respectively. Tuning resolution of the first two is 1 kHz 
and of the 1253, 10 kHz. Each unit weighs 2.8 kg, 
requires 12W power and measures 198 x 101 xX 
127 mm. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-7010 tactical 


communications jammer system 
The EL/K-7010 is a modular family of communication 
jamming systems designed for stand-alone operation 
and providing for signal search and acquisition, preset 
channel monitoring and automatic jamming modes. It 
can also be integrated within a larger electronic warfare 
system. Computer control of power management, fast 
reaction jamming and multi-kilowatt effective radiated 
power provides simultaneous multiple target capability. 
New interception tasks are accomplished rapidly by a 
fast scanning receiver and automatic signal sorting in 
the system computer. In addition to airborne instal- 
lations, ground-based systems suitable for armoured 
personnel carriers and air-conditioned shelters are 
available. 


Status 
In production. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-7032 airborne COMINT 
system 

The EL/K-7032 is designed for the surveillance and 
interception of radio signals in the 20 to 500 MHz 


frequency range, 
computer-controlled. 

A typical airborne system would include a super- 
visor’s station having a computer controller, two VHF/ 
UHF radios, a display and a data recorder. This station 
can work with up to four traffic collection stations, each 
having up to four radios and data recorders. 

The EL/K-7032 has a frequency resolution of 1 kHz 
(with 10 Hz an option) and can intercept AM, FM, CW 
and SSB transmissions as required. 


operation being largely 


Status 
In production and in service. 


Contractor 
Elta Electronics Industries Ltd. 


EL/K-7035 all-platform COMINT 


system 

The EL/K-7035 COMINT system intercepts, monitors, 
locates, analyses and reports on radio communications 
in the 20 to 500 MHz range. It is suitable for air, sea or 
ground applications. 

The standard EL/K-7035 system includes a super- 
visor console, 2 to 5 operator consoles, a system con- 
troller and mass storage, RF distribution and antenna, a 
DF system, plotter position and data link. The super- 
visor and operator consoles would each be equipped 
with 2 to 4 COMINT receivers, 2 to 4 controllers, 2 to 4 
dual channel tape recorders and a ruggedised com- 
puter. As an option these consoles could also have an 
IF panoramic display and time code generator/reader. 


Contractor 
Elta Electronics Industries Ltd. 
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An operator’s station for the Elta EL/K-7035 
all-platform COMINT system 


The Elta EL/K-7032 airborne COMINT system 
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EL/L-8202 advanced self- 


protection jamming pod 

Specifically designed to counter Soviet radars oper- 
ated by the Syrian forces during the 1982 Lebanon war, 
the EL/L-8202 combined receiver/jammer system is 
compatible with the IAI Kfir fighter and any similar air- 
craft able to accommodate the pod, which resembles 
that of the US Air Force AN/ALQ-131. F- to J-band (3 to 
20 GHz) coverage is provided with high power broad- 
band jammer outputs through either fore or aft anten- 
nas. Beam-shaping features are incorporated and the 
threat library plus jamming techniques and stored mis- 
sion data can be reprogrammed on the flightline. There 
is an integral ram air/liquid cooling system. The logic 
unit within the pod interfaces the jammer with remote 
radar warning receivers and cockpit displays. 


Specifications 
Dimensions: 2900 x 260 x 390 mm 
Power: 2.3 kVA 


Status 
In production and in service with the Israeli Air Force. 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8230 internal self-protection 


jammer 

Suitable for IAI Kfir and General Dynamics F-16 sized 
aircraft, the EL/L-8230 self-protection system is 
designed to combat both surface and airborne threats. 
It operates across the G to J (4 to 20 GHz) bands with 
separate receiver and transmitter antenna groups and 
can generate noise or repeater jamming signals. It is 
designed to use standard avionics bay cooling air and, 
being fully contained within the aircraft, does not 
increase drag. The radio frequency unit, radio fre- 
quency power amplifier and logic unit are combined in 
one box. 


Specifications 

Dimensions: 250 x 240 x 600 mm 
Weight: 42 kg 

Power consumption: 1.8 kVA 


Status 
In production and in service with the Israeli Air Force. 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8231 internal self-protection 


system 

The EL/L-8231 is an internally mounted ECM set, oper- 
ating in the H, | and J bands, designed to protect com- 
bat aircraft or helicopters from attack by missiles with 
CW radar guidance. Incoming signals are automatically 
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The Elta EL/L-8202 advanced self-protection jammer pod mounted under the wing of an 
Israeli Air Force Kfir 
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An Elta EL/L-8231 self-protection jammer being installed in an Israeli Air Force F-4 Phantom 


analysed and the appropriate jamming signal transmit- 
ted. The set also interfaces with the aircraft’s RWR. 


Specifications 

Volume: 15 | 

Weight: 18 kg 

Power consumption: (transmit) 600 VA 


Status 
In production and in service. 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8240 self-protection system 
The EL/L-8240 is an internally mounted self-protection 
system suitable for modern combat aircraft. It offers 
radar warning, jamming and deception over a large fre- 
quency range and with wide angular coverage; it can be 
integrated with other avionics systems. A distributed 
processing system is used and the unit can be readily 
reprogrammed to meet changing threats. 


Specifications 
Weight: 300 kg 
Power required: 7 kVA 


Contractor 
Elta Electronics Industries Ltd. 
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EL/L-8300 airborne SIGINT 


system 
In operation in large aircraft such as the Israeli Air 
Force’s converted Boeing 707s, the EL/L-8300 is a 
long-range highly sophisticated SIGINT system said to 
be capable of detecting communications and other 
electronic signals at ranges up to 242 nm (450 km). 
Received and processed data can be transmitted to the 
EL/L-8353 ground command and control centre for fur- 
ther processing, evaluation and dissemination of data. 
The EL/L-8300 incorporates the EL/K-7032 COMINT 
system (see earlier entry), the EL/L-8312A ELINT sys- 
tem (see later entry) and the EL/L-8350 command and 
analysis station on the aircraft. Training for operators of 
the EL/L-8300 can be undertaken on the L-8351 simu- 
lator and post mission analysis is done on the EL/ 
L-8352 system. 
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Status 
In service in Israeli Air Force Boeing 707 aircraft. 


Contractor 
Elta Electronics Industries Ltd. 


EL/L-8303 ESM system 

The EL/L-8303 is a computerised ESM system for ship- 
borne, airborne and ground-based applications. It is 
designed to intercept, digitise, identify, display and 
record radar signals. The processed data can be exam- 
ined by an operator or used to activate automatic ECM 
or chaff systems. The system incorporates computer 
control and processing features. It has an omnidirec- 
tional instantaneous direction finding capability which 
is claimed to be highly sensitive and accurate with a 
high intercept probability across a wide bandwidth. 
Alphanumeric keyboard inputs and graphical display 
output of data are standard features and the operator 
can access part of the emitter library. The system also 
includes built-in test circuits. 

Intercepted radar signals are measured and classi- 
fied according to pulsewidth, frequency, azimuth 
location, power and time of arrival and are then fed to 
the processor. This conducts signal sorting, recog- 
nition functions and emitter identification and produces 
graphical data outputs. A modular system configur- 
ation permits optimisation of the system to meet cus- 
tomer cost and performance requirements. 


Specifications 

Power supply: 115 V AC, 400 Hz, 4 kVA 
Frequency range: 2-18 GHz (optional 
0.5 GHz) 

Azimuth accuracy: 5° RMS (3° option) 
Max pulse rate: 500 000/s 

Sensitivity: -60 dBm wideband; -80 dBm narrowband 
Dynamic range: 60 dB 

Reaction time: 1 Ls (typical) 

Installation: two 19 in (487 mm) racks 

Environmental specification: MIL-E-5400 and 
MIL-E-16400 


down to 


Status 
In production. 


Contractor 
Elta Electronics Industries Ltd. 


The Elta EL/L-8300 SIGINT system in operation in an Israeli Air Force Boeing 707 aircraft 
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The EL/L-8312A system forms a part of the EL/L-8300 
SIGINT set (see earlier entry) or can operate alone, 
covering the 0.5 to 18 GHz frequency band to detect, 
analyse and identify signals out to the radio horizon. 
Direction finding is fast and accurate and bearings are 


stored in the associated computer and correlated with 
aircraft navigational data to give a display of the actual 
location of selected transmissions on a colour graphic 
console. The EL/L-8312A incorporates the EL/L-8312R 
receiver, EL/L-8320 signal parameters measurement 
equipment and the EL/L-8610 computer. 


Status 
In production and service. 


Contractor 
Elta Electronics Industries Ltd. 


Rattler power management radar 


jammer 

The Rattler power management radar jammer is 
designed to operate as a stand-off and direct support 
jammer in a dense EW environment. It is suitable for 
operation in aircraft, ships and land vehicles and is opti- 
mised against search, tracking and surveillance radars. 
The wide frequency coverage can be set according to 
customer requirements. 

Rattler enables the simultaneous jamming of up to 
three threats by using time sharing techniques and con- 
centrates transmitted power in spots or barrage to 
achieve a high jam/signal ratio. Up to 16 systems can 
be connected to the same bus for simultaneous com- 
puter-controlled operation, or a single system can be 
operated manually through the control unit. 


Specifications 

Dimensions: (HP amplifier) 620 x 254 x 36 mm 
(LP source) 605 x 254 x 271 mm 

(control unit) 180 x 127 x 228 mm 

(power supply) 232 x 125 x 180 mm 

Weight: (HP amplifier) 38 kg 

(LP source) 28 kg 

(control unit) 2 kg 

(power supply) 5.5 kg 

Power supply: 105-125 V AC, 400 Hz +5%, 3 phase 


Status 
In service. 


Modules from the Rafael Rattler power management radar jammer 


Contractor 
Rafael Armament Development Authority. 


ACS-500 automatic VHF/UHF 
COMINT system 


The ACS-500 is an airborne self-contained system 
designed for acquisition and monitoring of tactical 
radio nets which operate in the 20 to 500 MHz fre- 
quency band. The system features spectrum scanning 
in programmable frequency sectors and provides 
active display of up to 100 preprogrammed frequencies 
with identification, last direction finder, signal level and 
time of reception data, and fully automatic direction 
finding. It has an operator oriented hands-off monitor- 
ing capability and built-in test equipment. Operation 
has been simplified by adopting a question and answer 
operation mode. All possible exits from current status 
are continuously displayed and most functions require 
only a single keystroke. 

Main functions are to provide: spectrum scanning, 
from 20 to 500 MHz, with reporting of new active, pre- 
viously unknown or unrecognised stations; scanning of 
known frequencies and updating operators’ activity dis- 
plays; and a monitor, analysis and recording facility for 
any active stations. 


A high capacity database is available for logging 
operators’ transcripts, and activity reports can be 
passed automatically around the system without oper- 
ator involvement. The available frequency band can be 
split into 16 sub-bands for searching and 127 channels, 
usually of known user, can be inhibited from the 
searches. 


Specifications 
Frequency range: 
MHz optional) 

DOA accuracy: 2.5° RMS typical 
Preprogrammed frequencies: 100 

Types of modulation classified: AM, CW, FM 


20-500 MHz (1.5-1000 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 


The Tadiran automatic COMINT and direction-finding system 


Owl ELINT and ESM system 


Owl is a high performance ELINT and ESM system fam- 
ily designed for surveillance, identification and target- 
ing missions. In the maritime surveillance and targeting 
roles it provides detection of naval radars, identification 
of hostile surface vessels and submarines and missile 
targeting. For strategic and tactical operations it pro- 
vides detection of build-up in the battlefield by the 
enemy and real-time identification and location of hos- 
tile weapons systems, acquisition radars, AAA radars 
and SAM radars. In the over-the-horizon surveillance 
role Owl extends the surveillance capability of its own 
forces, enables over-the-horizon missile launching and 
provides early warning of enemy attacks. 

The system consists of two RF front ends containing 
the antennas and receivers, a 19 in rack containing the 
digital units and the computer and a 26 in rack contain- 
ing the operator console with its operating controls and 
display. The RF front ends can be mounted in pods, on 
the aircraft wingtips or in the fuselage. The antennas 
are interferometric arrays with 360° coverage. 

The Owl system provides highly sensitive reception 
and measurement of radar signal parameters over the 
frequency range 0.5 to 18 GHz, with an optional exten- 
sion to 40 GHz. Automatic computerised detection, 
identification and classification of radar emitters is car- 
ried out with reference to an emitter library contained in 
the computer. A wideband channel enables the hand- 
ling of exotic signals and excellent resolution and de- 
interleaving capabilities are provided. Extensive oper- 
ator interface capabilities are supplied including a 
colour graphics display, an electroluminescent display, 
ASCIl keyboard, a trackerball and an A-scope. The 
graphics display modes are frequency over azimuth, 
direction over threat level and a map display of located 
emitters. A radar warning display is located in the 
cockpit. 


Specifications 

Weight: 136 kg 

Frequency coverage: 0.5-18 GHz, with optional exten- 
sion to 40 GHz 

Azimuth coverage: 360° 

Azimuth accuracy: 0.5° typical 

Instantaneous bandwidth: (narrow) 5, 15, 40 MHz 
(wide) 4 GHz 

Frequency accuracy: 1.25 MHz 
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Frequency resolution: 0.2 MHz typical (4 GHz for 
wideband) 

De-interleaving capability: up to 16 emitters 

System response time: 0.5 Us 


Contractor 
Tadiran Ltd. 


Passive identification and 
targeting system 
The Passive Identification and Targeting System (PITS) 
is a dual mode system for fighter aircraft which is car- 
ried in an external pod and used primarily in auton- 
omous search and destroy missions, but it can also be 
used to detect and locate hostile radar transmissions. 
Radar signals in the 4-18 GHz range are detected, 
classified and automatically tracked, and their position 
accurately passed to missile or other offensive weapon 
systems. The target position is displayed on the cockpit 
radar display. 


Specifications 

Weight: 138 kg 

Frequency range: 4-18 GHz 

Azimuth coverage: +45° from boresight 
Elevation coverage: +10 to —45° from boresight 
Directional accuracy: 0.45° typical 

Frequency resolution: 3 MHz 

Sensitivity: -70 dBm 


Contractor 
Tadiran Ltd. 


RAS-1B ELINT and ESM system 
The RAS-1B airborne interferometric ELINT system, 
installed on large transport aircraft, covers the 0.7 to 
18 GHz frequency band (0.5 to 40 GHz optional) to 
obtain the enemy Electronic Order of Battle (EOB). It 
can measure frequency, pulse repetition frequency, 
amplitude and Direction Of Arrival (DOA) data on an 
average of two emitters per second, with exceptionally 
high accuracy. Operation has been optimised for weak 
emitter recognition in high density electromagnetic 
environments and an activity file is maintained which 
contains identification, classification and updated data 
on recognised threats. A combination of wide band- 
width acquisition IFM receiver and a narrowband super- 
heterodyne analysis receiver is used to ensure 100 per 
cent probability of detection and high system through- 
put. Operation can be fully automatic or man/machine 
oriented in simple manual mode to accommodate up to 
two operators. 


Specifications 

Frequency range: 0.5-18 GHz (0.5-40 GHz optional) 
DOA accuracy: (typical) 0.7°, (optional) 0.3°, from 
2-18 GHz. 

(typical) 1.3°, (optional) 0.5°, from 0.5-2 GHz 
Frequency resolution: 1.25 MHz 

Frequency accuracy: 2.5 MHz 

PRI resolution: 100 ns 

PRI accuracy: 200 ns 
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The Tadiran RAS-2A console 


Instantaneous bandwidth: (analysis) 40 MHz, (acqui- 
sition) 8 GHz 

Sensitivity: -70 dBm typical 

De-interleaving capability: Up to 8 pulse trains in the 
same frequency/DOA cell 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 


RAS-2A ELINT and ESM system 


The RAS-2B airborne, wingtip-mounted, interferometric 
tactical ESM system is deployed on small and medium 
size transport aircraft. In the 0.5 to 18 GHz frequency 
band it can measure frequency, PRI, amplitude and 
direction of arrival data with excellent accuracy, with 
360° azimuth coverage. Operation has been optimised 
for a single operator who can both display an EOB 
scene and passively target an anti-radiation or anti-ship 
missile. The high sensitivity of the system ensures weak 
signal processing even at long ranges. Automatic file 
activity is maintained for quick identification and classi- 
fication of threats. 

The RAS-2MT is the configuration for maritime sur- 
veillance and targeting. 


Specifications 

Frequency coverage: 0.5-18 GHz 

DOA accuracy: (left/right) 0.8°; (fore/aft) 5° 
Azimuth coverage: 360° 

Elevation: +10° 

Frequency resolution: 0.2 MHz typical 
Frequency accuracy: 0.4 MHz typical 
Sensitivity: -75 dBm 

Instantaneous bandwidth: 1, 5, 15, 40 MHz 


The Tadiran RAS-1B ELINT and ESM system operators’ consoles 


Status 
In the last phase of development. 


Contractor 
Tadiran Ltd. 


RDF-500 radar direction-finder 


The RDF-500 detects UHF frequency radar emissions 
using the correlative interferometry principle, and 
determines their direction of arrival with coverage over 
360° in azimuth. The system is designed for installation 
in small transport aircraft from the Beech King Air 
upwards and has high reliability and accuracy with sim- 
ple, manual controls. 


Specifications 

Weight: 100 kg 

Frequency coverage: 200-500 MHz 
Pulsewidth range: 3-100 us 

PRF range: 100 Hz-5 kHz 
Sensitivity: -80 dBm 

Response time: 3 s max. 
Accuracy: 3° RMS 

Elevation coverage: —2 to -7° 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 


Skyjam computerised jamming 
system 


The Skyjam system detects and jams communication 
transmissions in the VHF and UHF frequency ranges, 
with an optional increase available up to 1000 MHz. It is 
designed to be installed in medium and large transport 
aircraft. The frequency range can be split into sub- 
bands and up to 200 frequencies of known users can 
be excluded from jamming. The aircraft’s own radio 
transmissions are unaffected by the onboard jammers 
which can operate on a time-sharing principle to 
increase effectiveness. 


Status 
In production. 


Contractor 
Tadiran Ltd. 


TACDES 

TACDES is an airborne SIGINT system consisting of the 
RAS-1B or RAS-2A ELINT system, the ACS-500 auto- 
matic VHF/UHF COMINT system and the TDF-500 auto- 
matic direction finding unit (see separate entries) 
integrated with a computerised C*l system. TACDES is 
installed on large transport aircraft such as the Boeing 
707 or Lockheed C-130 and performs real-time acqui- 
sition location, processing and reporting of communi- 
cations and radar signals between 20 MHz and 18 GHz. 
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Accurate instantaneous wide-angle coverage is pro- 
vided by interferometric COMINT and ELINT DF sys- 
tems. The system features an enhanced command and 
control capability and real-time secure voice and data 
communications. 


Status 
In production for large transport aircraft. 


Contractor 
Tadiran Ltd. 


TDF-500 VHF/UHF automatic 


direction finding system 

The TDF-500 is an airborne automatic direction finding 
system using a powerful central computer, high per- 
formance twin channel receiver and antenna dipoles 
and monopoles mounted on the aircraft wings and un- 
der-surfaces. It covers the 20 to 500 MHz band and can 
determine direction of arrival to 1.5°. The antenna ports 
connect to an RF switch matrix which selects dipole 
pairs and feeds them to the twin channel receivers. In 
each sampling period a phase measurement is per- 
formed between one dipole pair and successive phase 
measurements are processed to obtain direction of 
arrival information. 


Specifications 

Power consumption: 400 W 

Response time: less than 300 ms 
Frequency range: 20-500 MHz 

Modulation: AM, FSK, PSK SSB 

Accuracy: 2° RMS between 30 and 500 MHz 
4° RMS between 20 and 30 MHz 

Coverage: (azimuth) 360° 

(elevation) -2 to -7° 

Polarisation: vertical 


The array of Tadiran TDF-500 aerials on a Boeing 707 model 


Status 
In production and service. 


Contractor 
Tadiran Ltd. 


RQH-5(V) airborne ESM system 


The RQH-5(V) is a family of systems which can meet EW 
requirements ranging from threat detection and analy- 
sis to electronic intelligence. The various configur- 
ations and options allow the system to be tailored to a 
specific requirement. All the RQH-5(V) Series of equip- 
ments have capabilities for integration with other sys- 
tems and provide target parameters and direction of 
arrival information for weapon systems. The small size 
and low weight of RQH-5(V) components make the sys- 
tem readily adaptable to current airborne, naval and 
ground installations with a minimum of effort. The sys- 
tem can be operated after minimal instruction and is 
designed for maximum operating time with minimum 
servicing. 

The system covers frequencies from 0.65 to 18 GHz, 
with an optional extension to 40 GHz, and is entirely 
automatic. It provides real-time automatic extraction, 
analysis and tracking of all incoming radar signals. It 
also provides pulse, intrapulse and fine analysis for 
ELINT, including frequency fine measurement, 
measurement of jitter and stagger, frequency or PRI 
agility analysis, histogram preparation, detection and 
recording of antenna pattern and related amplitude his- 
togram. The operator has only to view the system dis- 
play which provides data on.up to 200 emitters. The 
RQH-5(V) can operate without any prior knowledge of 
the electromagnetic scenario with no_ significant 
reduction in performance. On the other hand, the 
ELINT capability in terms of emitter parameter statisti- 
cal analysis and pulse and intrapulse analysis, allows 
complete characterisation and analysis of the radar sig- 
nals and keeps records of them for postflight data 
collection. 

The basic components of the RQH-5(V) are the 
antennas, direction-finder receiver, IFM receiver and 
data extractor. 

The antenna group includes one omnidirectional 
antenna and four or eight DF antennas. Various DF and 
fine DF antenna types are available to cover different 
frequency ranges. The modular approach of each 
antenna module allows different installation configur- 
ations, to cater for any platform constraints. 

Each antenna unit incorporates the associated elec- 
tronic circuitry. Direction finding is performed by a wide 
open omnidirectional and instantaneous receiver using 
amplitude comparison monopulse techniques. An 
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The Alenia RQH-5(V) basic system 


eight port configuration is normally adopted, but it can 
also use a four element DF antenna subsystem for 
radar warning receiver applications. 

The IFM receiver features high sensitivity and high 
probability of detection, wide open operations, fast re- 
sponse in order to operate in a multimillion PPS 
environment and very high instantaneous dynamic 
range. Two versions are available - the FR-6 and FR-7 - 
providing different RF measurement accuracy. 

The data extractor consists of a very powerful mul- 
tiprocessor structure, specially adapted for real-time 
applications as a derivative of the AYK-204 airborne 
computer. The resulting automatic data extraction pro- 
cess has a very high acquisition speed of up to 60 new 
emitters every 20 ms, even in a completely unknown 
environment. This unit includes some standard I/O 
interfaces, such as serial lines, video graphic, memory 
expansion and MIL-STD-1553 bus developed for the 
Alenia AYK-204 airborne computer and its derivative 
versions. 

A number of graphic and alphanumeric display 
modes are available to the operator. This includes fre- 
quency and direction of arrival of the signal, tabular 
lists, emitter characteristics, true or relative bearing, fre- 
quency-agile deviation, PRF, jitter and stagger values, 
emitter name and threat level and emitter scan period 
and type. Tactical, panoramic and geographic modes 
for ESM, radar and navigation are also available. 

The identification library handles up to 3000 modes 
of emitter parameters. The operator can store previous 
known data together with preassigned threat level and 


confidence level. The system compares extracted emit- 
ter data with the library and provides an immediate alert 
on high interest emitters. 

Several optional components are available. A high 
accuracy direction-finder uses a multiple beam antenna 
system and a crystal video amplitude sectorial mono- 
pulse receiver. Several multibeam flat arrays, covering 
different frequency ranges, are available to provide dif- 
ferent instantaneous fields-of-view and very high DF 
accuracy. A K-band high gain steerable antenna and a 
formatter unit provide high sensitivity detection and 
direction of the emitter signals. A fine analysis ELINT 
receiver gives supplementary information on the active 
extracted emitter, including the presence of simul- 
taneous multiple RF or intrapulse modulations. 

The following configurations are available: 


The SL/ALR-730 Series offers electronic support mea- 
sures and ELINT for all types of platforms including 
large and medium maritime patrol aircraft and large, 
medium and small helicopters. 


The SL/ALR-740 Series offers RWR functions com- 
bined with automatic signal analysis for post-flight intel- 
ligence, and is designed for installation on small aircraft 
or helicopters. Average DF accuracy of 10° RMS is pro- 
vided, with automatic warning and emitter parameter 
measurements. 


The SL/ALR-780 Series allows the integration of ECM 
modules in the above ESM equipment. 


Status 

In service. A version of the SR/ALR-730, the ALR-735, 
has been selected by the Italian Navy for the EH 101 
helicopter. 


Contractor 
Alenia Defence Systems. 


SL/ALQ-34 ECM pod 

The SL/ALQ-34 ECM pod is available as a self-defence 
aid for high performance aircraft. The SL/ALQ-34 pro- 
vides a radar warning facility and can jam anti-aircraft 
artillery or surface-to-air missile radars. Current ver- 
sions operate across a 6 GHz bandwidth in the H- to 


J-band (6 to 20 GHz) but lower frequency systems at C, 
D, E and F bands, effective against air defence search 
radars, are in prospect. 

The receiver processor conducts threat assessment 
and ranking using a stored library of threat data, and 
performs jamming power management tasks. Probably 
two travelling-wave tube transmitters are used and 
cooled by a closed-loop liquid cooling system. Super- 
sonic high altitude clearance has been obtained. 


Status 
In production. 


Contractor 
Alenia Defence Systems. 


SL/ALQ-234 self-defence pod 

The SL/ALQ-234 self-defence pod fulfils the require- 
ments for aircraft self-defence with a minimum of pen- 
alty to flight and combat capabilities. The SL/ALQ-234 
is designed for standard fuselage or wing pylon instal- 
lation. A small cockpit control panel provides the pilot 
with threat warning and jamming reaction information. 
Self-contained ram-air turbine power generation and 
cooling, as well as the modular pylon attachment tech- 
nique, make the SL/ALQ-234 suitable for immediate 
installation on a variety of Supersonic aircraft. 

Real-time processing and power management are 
the main factors leading to the multiple threat self-de- 
fence capability of the SL/ALQ-234. For pulse threats 
the system covers the | and J bands and provides noise 
and deception jamming. CW coverage is provided in 
the H to J bands and the threat is countered by decep- 
tion jamming. 

The system can operate even in the complete 
absence of pre-stored threat data, through software 
generated self-adaptive modes. Against known threats 
pre-stored in the system memory it can perform more 
complex and specific reactions. Positive self and 
mutual screening of the aircraft is achieved against the 
most advanced ground-based air defence systems. 


Specifications 

Dimensions: (length) 3825 mm x (diameter) 414 mm 
Weight: 270 kg 

Power output: 7.5 kVA 

Altitude limits: sea level to 30 000 ft 


Status 
In service with various air forces. 


Contractor 
Alenia Defence Systems. 
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SL/ALQ-234 self-defence pod 
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The internal arrangement of the SL/ALQ-234 self-defence pod 


Apex jamming pod 

The Apex deception jamming pod uses the existing 
ELT 555 pod shell and is claimed to be effective against 
all types of fire-control radars. Frequency coverage 
against both pulse and CW emitters is quoted as being 
extended. The pod weighs 140 kg. 

Apex uses fast digital RF memory technology to 
facilitate coherent response techniques and the system 
is front-line programmable. 

Apex is suitable for aircraft such as the Hawk 100/ 
200, MB-339, F-5 and Mirage F1. 


Contractor 
Elettronica SpA. 


Aries tactical support and training 
EW system 


Aries can be used either for training EW specialists or 
for tactical ELINT/COMINT and surveillance and sup- 
port ECM missions. It is designed to be housed in a 
small transport aircraft and typically has a supervisor’s 
position and two operator stations. Data collected dur- 
ing tactical ELINT/COMINT and surveillance missions 
can be transmitted over a secure data link to the ground 
for near real-time evaluation. 

The Aries system consists of two subsystems: 
Aries-A which is dedicated to all activities in the radar 
frequency band and Smart Guard (see later entry) 
which covers the communication bands. Aries-A 
detects, analyses, identifies and locates emissions in 
the C to J bands and, during ECM support missions, 


The Elettronica Aries modular airborne EW system for tactical support and training 


drives a set of jammers covering the D to J bands. 
Smart Guard carries out similar functions in the VHF 
and UHF frequency ranges, with HF available as an 
option. 

Aries is fully compatible with navigation systems 
such as inertial, Omega and Navstar and is provided 


with a look-through facility to permit signal reception 
during jamming. 


Contractor 
Elettronica SpA. 


182 ELECTRONIC WARFARE / Italy 


Colibri integrated ESM/ECM 


system 

The Colibri system is an integrated ESM/ECM equip- 
ment designed for installation on any type of medium 
sized helicopter operating in the naval surveillance, 
anti-submarine and anti-ship roles, to extend the ESM/ 
ECM range of the parent ship. The system provides a 
helicopter with the facilities for passive surveillance, DF 
analysis, identification and location of radar emitters, 
even when the system is operating in a dense electro- 
magnetic environment. It provides for effective self or 
mutual protection against radar-guided missiles. 

Colibri can be configured to meet particular oper- 
ational roles by combining a variety of basic modules. 
The basic configuration is represented by the ELT/161 
ESM and the radar warning system. A helicopter’s radar 
warning function can then be supplemented by the 
ELT/562 deception jammer to obtain effective self-pro- 
tection and the configuration can be further expanded 
by the addition of the ELT/261 for ESM capability and 
the ELINT role. A further unit, the ELT/361, can be ada- 
ed to achieve even greater protection capability. 

In the basic configuration, Colibri comprises the 
ELT/161, consisting of receiver, antenna system, warn- 
ing processor and radar warning display. The ELT/161, 
operating in conjunction with the ELT/261 system, 
gives overall capability in that field and is designed to 
fulfil the maritime surveillance and EW roles to extend 
the electronic warfare range of the parent ship. In this 
role, the system supplies instantaneous DF and display 
of intercepted emissions, frequency measurement of 
pulse and CW emissions, automatic analysis, identifi- 
cation of source and automatic tracking of selected 
emissions. The addition of the ELT/562 deception jam- 
mer provides the helicopter with self-protection against 
sea-to-air and air-to-air missiles. The ELT/361 noise 
jammer is added to suppress enemy surveillance 
radars. The system is capable of the following instan- 
taneous surveillance coverage: 


Altitude Effective radius against 

radar type (in miles) 
| Band F Band 
(8-10 GHz) (3-4 GHz) 
300 ft 26 34 
1000 ft 41 50 
2000 ft 47 63 
Status 


No longer in production. In service with several navies. 


Contractor 
Elettronica SpA. 


ELT/156(V) radar warning 


receiver 

Suitable for fighter, light strike/attack aircraft and heli- 
copters, the ELT/156 series of lightweight passive 
detection systems provides broadband 360° azimuth 
coverage and can distinguish anti-aircraft artillery, sur- 
face-to-air missile and air-to-air missile illuminations in 
bearing and range. Miniature crystal video receiver 
technology and advanced signal processing, including 
built-in test equipment, contribute to minimise system 
weight. A dual mode CRT display, on which synthetic or 
raw video data can be shown, is standard. An audio out- 
put is available to complement the display. Latest ver- 
sions of the equipment are lighter than earlier 
production systems. 


Specifications 

Weight: (4 antennas) 0.15 kg each 
(2 RF heads) 1 kg each 

(signal processor) 5.2 kg 

(display unit) 1.9 kg 

(control panel) 0.6 kg 

Total weight: 10.3 kg 


Status 
In service. 


Contractor 
Elettronica SpA. 
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These four photographs show a typical Colibri sys- 


tem installation on the Agusta-Bell 212 helicopter 


and the ELT/156 cockpit display and control panel 
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The ELT/261 radar warning receiver display unit 


for the Elettronica Colibri system 


The ELT/156X radar warning receiver showing (from left to right) antennas, processor and (front) the 
control panel, (rear) the display 


ELT/156X radar warning receiver 

The Elettronica ELT/156X radar warning receiver fea- 
tures very wide band miniature crystal video receiving 
systems and provides full azimuth and frequency cover- 
age up to millimetric waves and including distributed 
multiprocessing. The use of bit-slice microprocessing 


and EEPROM technology allows flexible and high- 
speed processing, giving fast reaction times and adap- 
tability to threat evolution. Threat parameter software is 
reprogrammable at flight-line level. The dual cockpit 
display incorporates both a raw mode, to give an 
immediate picture of the surrounding environment, and 


a synthetic mode, to give a clear indication of threat 
identity. The system also includes an aural alarm. 

The ELT/156X may be integrated with other onboard 
EW systems and sensors via two RS422A serial links. 

The system consists of two antennas/RF heads, sig- 
nal processor, display and control panel. The version 
for helicopters, the ELT/156X(V2), employs four single- 
channel RF heads. 


Specifications 

Weight: (antenna/RF head x 2) 2.2 kg 
(signal processor) 10.5 kg 

(display) 2.1 kg 

(control panel) 0.7 kg 

Total weight: (aircraft version) 17.7 kg 
(helicopter version) 20.1 kg 


Status 
Now in production for a number of air forces. 


Contractor 
Elettronica SpA. 


ELT/158 radar warning receiver 
The ELT/158 is designed for combat aircraft and pro- 
vides high-speed detection and indication of threats 
through a full 360° coverage. The dual mode cockpit 
display can show raw or synthesised data. The system 
can be integrated with a laser warning receiver, has fully 
automatic built-in test facilities and can be repro- 
grammed on the flight-line. 


Contractor 
Elettronica SpA. 


The Elettronica ELT/158 radar warning receiver 
and antennas 


ELT/263 ESM system 

The ELT/263 is an integrated ESM system designed 
and manufactured to meet the electronic surveillance 
requirements of patrol aircraft. The equipment detects, 
analyses and identifies all electromagnetic emissions in 
the 2 to 20 GHz range. Additionally, the system per- 
forms bearing measurements to permit source location 
by triangulation. Information can be transferred to 
external users such as ground stations, naval units and 
other operators aboard the aircraft. Data can be 
recorded by a printer. Built-in test facilities are provided 
and the system is designed to MIL-STD environmental 
specifications. 
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A schematic illustration of the Elettronica ELT/263 
ESM receiver 


The Gates Learjet 35A maritime patrol variant with 
the Elettronica ELT/263 ESM system 


Altitude Effective radius against 
radar type (in miles) 
| Band F Band 
(8-10 GHz) (3-4 GHz) 
2000 ft 42 65 
6000 ft 53 100 
Status 


In service. The equipment is in current production for 
several customers. 


Contractor 
Elettronica SpA. 


ELT/457-460 supersonic noise 


jammer pods 

A set of four related noise jammer pods is available for 
use on any high performance strike/fighter or light 
attack aircraft, mounted on an underwing pylon. All 
units are self-contained with a ram-air turbine generator 
in the nose section and each is dedicated to a particular 
waveband. A heat-exchanger is situated behind the tur- 
bine and there are fore and aft antennas in all pods. The 
ELT/459 and ELT/460 versions have additional anten- 
nas beneath the body of the pod. Processing within the 
system allocates threat jamming power on a pro- 
portional basis against any type of pulsed radar threat 
and includes built-in test equipment and control of 
blanking with other aircraft systems. All units are 
claimed to be highly resistant to ECCM, including any 
type of frequency agility, and incorporate a large threat 
library. Maximum operating speeds are Mach 1.1 atsea 
level and Mach 1.5 at 40 000 ft. 


Specifications 

Dimensions: (length) 3120 mm x (diameter) 340 mm 
Weight: 145 kg 

Interfacing: STANAG 3726 and MIL-A-8591D 


Status 
In service. 


Contractor 
Elettronica SpA. 


ELT/553 self-protection jammer 
The ELT/553 provides active self-protection against 
tracking radars, CW illuminators and missile radar seek- 
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ers and is generally intended for use in combat aircraft. 
It has an advanced multi-threat capability, a very high 
ERP, high immunity from ECCM and a low false alarm 
rate. 


Status 
Selected for the AMX. 


Contractor 
Elettronica SpA. 


ELT/554 deception jammer 

The ELT/554 is specifically designed for installation in 
attack helicopters and operates in the J band. It is light- 
weight and compact and reacts rapidly to incoming sig- 
nals. The jamming programmes are intelligent and 
several threats can be jammed simultaneously. 


Contractor 
Elettronica SpA. 


A self-protection suite for modern attack 
helicopters comprising the ELT/554 lightweight 
deception jammer (left) and the ELT/156 radar 

warning receiver (right) 


ELT/555 supersonic self- 


protection pod 

The ELT/555 has a similar configuration to the ELT/457 
system, with the same ram-air turbine on the nose of the 
pod. Internal equipment includes fore and aft facing 
antennas which receive pulsed and continuous wave 
signals and transmit pulsed responses, plus separate 
fore and aft facing continuous wave transmitter anten- 
nas on the under-surface. The system is sensitive to H- 
to J-band (6 to 20 GHz) threats and is designed to oper- 
ate in dense electromagnetic environments. It has mul- 
tiple target contrast capability and features built-in test 
equipment. Operating envelope and mechanical inter- 
face specifications are the same as those of the 
ELT/457. The cockpit display can be tailored to cus- 
tomers’ requirements. 


Specifications 
Dimensions: (length) 3000 mm x (diameter) 340 mm 
Weight: 140 kg 


Status 
In service. 


Contractor 
Elettronica SpA. 


The Elettronica ELT/555 deception jammer pod 
on a Gates Learjet 35A multimission trainer 
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The Elettronica ELT/460 supersonic pod 
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ELT/558 self-protection jammer 


The ELT/558 self-protection jammer operates at the 
lower end of the frequency spectrum and features 
wide-angle coverage, fully automatic responsive jam- 
ming operation, high ERP, low false alarm rate, high im- 
munity to ECCM, very short reaction time and effective 
reaction against many threats. The system can be inte- 
grated with the aircraft’s avionics. 


Status 
In service on the Mirage 2000. 


Contractor 
Elettronica SpA. 


ELT/562 and ELT/566 deception 


jammers 

The ELT/562 and ELT/566 are repeater jammer sys- 
tems for internal installation on aircraft and helicopters. 
ELT/562 is designed to counter pulse threats, while 
ELT/566 combats continuous wave threats. One or 
both jammers may be associated with an airborne ESM 
system such as the Elettronica Colibri (see earlier 
entry). The jammers are effective against H- to J-band (6 
to 20 GHz) threats and are intended to protect aircraft 
and helicopters in battlefield environments. 


Status 
In production. 


Contractor 
Elettronica SpA. 


ELT/999 COMINT system 


The ELT/999 is a communications intelligence gather- 
ing system designed specifically for airborne appli- 
cations. It can rapidly survey the UHF and VHF bands, 
picking up even the shortest transmissions, locating the 
emitters and analysing the signals for monitoring or 
recording purposes. Information processed by a com- 
puter is presented to operators on alphanumeric or 
panoramic displays. Intended for medium size aircraft, 
this strategic intelligence-gathering system can survey 
large areas. Of modular construction, it can be reconfi- 
gured rapidly to meet different COMINT requirements. 
Advanced signal processing is employed and the differ- 
ent functions are controlled by software, so that the sys- 
tem is flexible in operation. With a high degree of 
automation, it can be controlled by a single supervisor, 
while up to three operators perform monitoring tasks. 
Weight of the system is around 900 kg depending on 
the configuration chosen. 


Status 
No longer in production. 


Contractor 
Elettronica SpA. 


ELT/G-100 radio direction-finder 


The ELT/G-100 is an advanced multi-microprocessor 
controlled dual channel interferometer radio direction- 
finder. Designed according to MIL-Specs, it can easily 
be configured for airborne, ground or shipborne 
applications. 

The ELT/G-100 provides DF information and basic 
analysis of communication emissions. It can cope with 
short burst duration emissions such as frequency hop- 
pers, burst and radar pulses. It employs the interfer- 
ometer-based technique which allows a number of 
advantages over the Watson-Watt and Doppler tech- 
niques such as flexible antenna installation, improved 
accuracy by using a wide measurement base and 
higher measuring speed. 

The standard ELT/G-100 configuration, covering 20- 
1000 MHz, includes antenna array and switching 
matrix, dual channel receiver/processor and micropro- 
cessor controlled control and display panel. Options 
include directional VHF/UHF antenna array, an expan- 
sion unit for 1000-2200 MHz and personal computer 
instead of control and display unit. This last option 
allows the implementation of algorithms to process fre- 
quency hoppers and offers a more effective display of 
the results, upgrading the ELT/G-100 to a mini-ESM 
system. 


Oe 


The ELT/G-100 receiver/processor 


The ELT/G-100 control and display unit 


The manual operation mode permits the setting of 
such parameters as RF signal threshold, IF filter band- 
width, audio demodulation for FM, AM, SSB and CW 
and the selection of DOA, frequency, level and quality 
measurements. In the automatic mode of operation, the 
DF receiver simply requires the setting of the start, stop 
and step frequencies, IF filter bandwidth and RF thresh- 
old for one or more sub-bands. The DOA, frequency, 
level and quality measurements are also activated. The 
continuous scan function generates a list of intercepted 
emissions. Some of these are used to build up the dis- 
crete scanning list which is scanned for a more detailed 
analysis. Frequencies may be loaded into a suppress 
list and skipped during subsequent continuous scan 
phases. A pause command may be activated to dwell 
on an active frequency for better monitoring of this 
signal. 

The ELT/G-100 can perform DOA measurements of 
short pulses, such as radar emissions with a duration of 
about 2 ms. Typically, 3-5 pulses are required fora DOA 
measurement. Due to its high scan and DF speed, the 
ELT/G-100 performance can be enhanced with a per- 
sonal computer in order to process frequency hoppers, 
using two different techniques and display modes. 


Status 
In service. 


Contractor 
Elettronica SpA. 


Smart Guard COMINT system 
The Smart Guard COMINT system is designed for intel- 
ligence monitoring of the VHF/UHF communications 
band. Although it is mainly intended for airborne appli- 
cations, where maximum advantage is obtained by the 
platform height and speed, the compact and light- 
weight construction of the system allows installation on 
ground vehicles and in ships. 

The basic ESM system consists of a search and anal- 
ysis receiver and a monitoring subsystem. In this con- 
figuration the system allows the search and intercept of 


The Smart Guard monitoring and recording 
subsystem 


communications through a computer-controlled oper- 
ation. The search is carried out over the complete band- 
width, or on specified sub-bands or channels. On 
operator control the receiver stops on a specific chan- 
nel, so allowing the demodulation and analysis of the 
particular channel. A continuous monitoring of up to © 
eight channels is provided by up to eight remotely con- 
trolled receivers and associated recorders. The fre- 
quency tuning of each monitoring receiver is set 
automatically by the system computer. Voice and 
associated data are recorded for subsequent analysis. 
In this configuration the system is manned by a single 
operator. 

In the Smart Guard configuration, the basic ESM sys- 
tem is augmented by a DF and fixing subsystem. The 
latter aids the capability to measure the DOA of the 
communications transmissions, and to determine their 
location. The DOA measurements are performed by a 
specific dual channel superhet receiver controlled by 
the system computer, and are obtained through an 
interferometric measurement. In addition to the DOA, 
the frequency value and signal strength are measured 
for each specific channel. 

An interface with the navigation system provides the 
actual position of the platform in such a way that for 
each specific emission a set of data is stored. This con- 
tains DOA, frequency value, signal strength and plat- 
form position. The fixing of specific communication — 
emission is performed by a dedicated computer and 
associated software algorithms by using the DOA and 
platform position data of a specific channel. At least two 
significant DOA measurements are required for a fixing 
computation. 

In the Smart Guard configuration, two operators are 
required: one to control the basic ESM system and one 
dedicated to the fixing operation. A ground-based 
retrieval and analysis system is available as an option. 

Integration of the Smart Guard COMINT system with 
the ELT/888 ELINT system makes it possible to monitor 
effectively the full electromagnetic environment and to 
identify and locate all enemy weapon systems. 


Status 
In service. 


Contractor 
Elettronica SpA. 


ALQ-5 ESM system 

Used on ESM variants of the Kawasaki C-1 medium 
transport and in development since 1978, the ALQ-5 
ESM system receives and jams surface-to-air missile 
radars and is complementary to the ALQ-3 system (see 
Jane’s Avionics 1986-87). 


Status 
In service on the Kawasaki C-1 ESM variant. 


Contractor 
Mitsubishi Electric Corporation. 


Japan—South Africa / ELECTRONIC WARFARE 


JAPAN 


ALQ-6 jamming system 

The ALQ-6 jamming system is in development to pro- 
vide an airborne radar jamming capability for McDon- 
nell Douglas F-4EJ and Mitsubishi F-1 fighters. 


Status 
In development for McDonnell Douglas F-4EJ and Mit- 
subishi F-1 aircraft. 


Contractor 
Mitsubishi Electric Corporation. 
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ALQ-8 jamming system 

The ALQ-8 is in development for the F-15J; it may be a 
variant of the ALQ-6 set. It is understood to provide 
countermeasures in the 1 to 4, 4 to 8 and 7.5 to 18 GHz 
bands. ALQ-8 jammers integrate with the APR-4 radar 
warning system (see next entry). 


Status 
In development for the F-15J. 


Contractor 
Mitsubishi Electric Corporation. 


APR-4 radar warning system 

The APR-4 is used in McDonnell Douglas F-15J/DJ 
Eagle fighters. Its specification calls for the ability to 
process multiple inputs simultaneously in a dense elec- 
tromagnetic environment. The system incorporates a 
digital processor with reprogrammable software which 
permits reconfiguration to meet developing threats. A 
tactical situation CRT display presents multiple-threat 
data in alphanumeric and graphic form. Interfaces with 
other onboard electronic countermeasures systems, 
such as ALQ-8 jammers, can be accommodated (see 
previous entry). 


Status 
In limited production. 


Contractor 
Tokimec Inc. 


APR-4A, 5 and 6 radar warning 


systems 

The APR-4A, 5 and 6 are developments of the APR-4 
system, with additional capability designed to cope 
with current threats. Actual size and weight of the three 
types vary according to application. 


CFD 200 chaff and flare dispenser 


system 

The CFD 200 system is a chaff and flare self-protection 
ECM system providing protection against radar and in- 
fra-red guided weapons. It interfaces with the RWR sys- 
tem in automatic mode and also has a stand-alone 
Capability. Dispensers can be configured according to 
customer requirements and mounted internally or 
externally. 

The CFD 200 uses standard NATO chaff and flare 
cartridges. The programmable chaff and flare dispens- 
ing sequence is via a cockpit control unit front panel, 
when used in the stand-alone mode. The cockpit con- 
trol unit is designed for easy installation. 


Status 

In production and in service. The CFD 200 has been fit- 
ted to a variety of aircraft such as the Mirage Ill and F1 
and the MB326. 


Contractor 
Grinaker Avitronics. 


SPJ 200 Series integrated self- 


protection jammer 

The SPJ 200 system is an internally mounted active 
ECM system that provides combat aircraft with self- 
protection against airborne electromagnetic threats. 
System performance is optimised against air-to-air 
threats. 

The SPJ 200 features channelised system architec- 
ture, multiple simultaneous jam capability, multi-threat 
display capability, |/J-band coverage and prioritised 
jamming response. Jamming techniques are program- 
mable to suit customer requirements. 

The system consists of a repeater/processor, power 


The Tokimec APR-5 RWR is being developed for the Japanese Air Self-Defence Force RF-4E aircraft 


Status 

All the JASDF’s F-15J and F-15DJ aircraft will have the 
APR-4A system fitted, while all RF-4Es, which currently 
have the APR-2 RWR, are to be refitted with the APR-5. 
The APR-6 will equip the F-4EJ Modified aircraft. 


SOUTH AFRICA 


Contractor 
Tokimec Inc. 


The CFD 200 chaff and flare dispenser system showing (left) the cockpit contro! unit, (second left) a dou- 
ble dispenser electronic unit, (front) a dispenser electronic unit and a range of chaff and flare launchers 


amplifier, forward and aft receive antennas and forward 
and aft transmit antennas. 

The SPJ 200 is designed to operate with ram-air cool- 
ing and integrates directly with the RWS 200 Series 
radar warning system for display and control. A stand- 
alone version - the SPJ 100 - is also available. 


Specifications 

Dimensions: (repeater) 550 x 100 x 180 mm 
(power amplifier) 550 x 183 x 180 mm 
(receive antenna) 40 x 44 x 44 mm 
(transmit antenna) 260 x 120 x 80 mm 
Weight: (repeater) 13.9 kg 

(power amplifier) 19.6 kg 

(receive antennas) 0.4 kg 

(transmit antennas) 0.8 kg 

Power supply: 115 V AC, 3 phase, 300 VA 
28 V DC,13 W 


The SPJ 200 Series integrated self-protection 
jammer 
Contractor 
Grinaker Avitronics. 
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RWS-100 radar warning system 
The RWS-100 radar warning system provides full threat 
identification and broadband coverage of pulsed and 
CW signals over the frequency range 2 to 18 GHz, with 
a 0.7 to 1.4 GHz option. Coverage is 360° in azimuth. 
Threat identification parameters are user definable and 
indication of threats is provided aurally and on a visual 
display. The system has a missile launch warning capa- 
bility. The low LRU count aids installation. The 
RWS-100 features extensive BIT and a full range of sup- 
port equipment. 


Specifications 

Dimensions: (analyser) 193 x 127 x 372 mm 
(dual detector amplifier) 158 x 46 x 176 mm 
(azimuth indicator) 82 x 82 x 216 mm 
(control unit) 47 x 130 x 114 mm 

Weight: 20.2 kg 

Power supply: 115 V AC, 400 Hz, 430 VA 


Status 
In production and in service. 


Contractor 
Grinaker Avitronics. 


RWS-200 radar warning system 
The RWS-200 radar warning system provides full threat 
identification and ultra-broadband coverage of pulsed 
and CW signals over the frequency range of 0.7 to 
40 GHz. Indication of threats is provided aurally or ona 
symbolic display. Threat identification parameters are 
user definable and flight line programmable. The sys- 
tem has a missile launch warning capability. Extensive 
BIT and a full range of support equipment are available. 
MIL-STD-1553B and RS422 intelligent external inter- 
face options are available. 


Specifications 

Dimensions: (analyser) 193 x 127 x 372 mm 
(front end receiver) 158 x 45 x 176 mm 
(azimuth indicator) 82 x 82 « 216 mm 
(control unit) 47 x 130 x 114 mm 

Weight: 20.6 kg 

Power supply: 115 V AC, 400 Hz, 430 VA 

28 V DC, 32 W 
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Units of the RWS-100 radar warning system 


The RWS-200 radar warning system 


Contractor 


Grinaker Avitronics. 


EN/ALR-300 V1 radar warning 


receiver 

The EN/ALR-300 V1 is a fully programmable radar 
warning receiver for combat aircraft. It consists of four 
DF spiral antennas plus four DF channelised crystal 
video receivers covering the E to J bands, blade 


SPAIN 


antenna, C/D-band receiver, processor control unit and 
azimuth indicator display. 

The system provides identification of all detected 
pulse and CW radar emitters by an alphanumeric sym- 
bology on the CRT display, voice synthesised mess- 
ages in accordance with the lethality of the detected 


Electronica Ensa EW equipment 


emitters, flight line fully programmable emitter library 
and recording capability for up to 100 detected emit- 
ters, together with a fast and easy-to-use solid-state 
recorder. Up to 15 radars can be displayed 
simultaneously. 


Specifications 

Weight: 20 kg 

Power consumption: 225 W 

Frequency coverage: C to J bands in five sub-bands 


Contractor 
Electronica Ensa SA. 


EN/ALR-300 V2 radar warning 


receiver 

The EN/ALR-300 V2 radar warning receiver upgrades 
the EN/ALR-300 V1 by adding a superheterodyne/ 
DIFM receiver, power supply and new software to 
improve the equipment performance. 


Specifications 

Weight: 38 kg 

Power consumption: 400 W 

Frequency coverage: C to J bands in four sub-bands 


Status 
The EN/ALR-300 V2 is the standard equipment for 
Spanish combat aircraft. d 


Contractor 
Electronica Ensa SA. 


EN/ALR-310 radar warning 


receiver 

The EN/ALR-310 is a fully programmable crystal video 
radar warning receiver which incorporates a digital 
computer to provide emitter identification in complex 
signal environments. The system incorporates a readily 
reprogrammable emitter library and provides unique 
identification of all detected pulsed and CW emitters by 
an alphanumeric symbology on the CRT display. Up to 
15 radars may be displayed simultaneously. 


Specifications 

Weight: 20 kg 

Power consumption: 180 W 

Frequency coverage: 0.7-1.5 GHz and E/J band, in 
two bands 

Azimuth coverage: 360° 


Status 
Selected for Spanish Army helicopters. 


Contractor 
Electronica Ensa SA. 


The Ensa EN/ALR-310 is fitted in Spanish Army 
helicopters 


Spain—Sweden / ELECTRONIC WARFARE 


Receiver 


D/F antenna 


J 
Omndirectional Blade antenna 


Control unit 
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Taran airborne ESM/ECM system 
Taran is a modular computer-controlled airborne EW 
system for both ESM and ECM in the communications 
and tactical navigation/identification bands. The sys- 
tem is intended primarily for airborne applications and 
can be installed on a wide range of fixed-wing aircraft 
and helicopters. 

Two different bands can be operated: low band for 
communication systems and high band for navigation/ 
identification systems. The low band subsystem con- 
sists of a search and analysis receiver, monitoring con- 
sole and jamming set. The high band subsystem 
comprises a search and analysis receiver, monitoring 
console and a deception jammer. 


AMR 345 communications 


jammer 

CelsiusTech is studying the development of the 
AMR 345 VHF/UHF radio into a communications jam- 
mer by connecting the radio to the Bofors AMR 372 
power amplifier. 

The jammer would provide outputs of 80 W AM and 
150 W FM against fixed-frequency radios in the 104 to 
162 MHz and 223 to 408 MHz bands, and against slow- 
hopping sets. The system could jam 100 frequencies 
per second, with a dwell time of 8 ms on each. Manually 
selected frequencies, or up to 32 preselected groups of 
64 frequencies each, could be monitored or jammed, 
with manual or automatic scanning to find the active 
frequencies. 


Status 
Under study for possible development. 


Contractor 
CelsiusTech Electronics AB. 


AQ-31 deception jamming pod 

The AQ-31 is a continuous wave radar jamming system 
Suitable for aircraft pod mounting and able to provide 
full coverage in the 2 to 20 GHz range. A high power 
Output is claimed and AM, FM noise/sawtooth jamming 
modes are incorporated. The pod is ram-air cooled and 
has digital operation with interfaces suitable for 


The main features of Taran include the ability to oper- 
ate in a dense electromagnetic environment, and to 
resist multiple threats simultaneously. There is a high 
degree of automation in order to reduce reaction time, 
and growth potential to cater for the evolving threat. 
Taran has total communication capacity with the com- 
mand and control system and a simple man/machine 
interface and ergonomic design. The system is modu- 
lar, able to adapt to the needs of different platforms and 
has high reliability and ease of maintenance. 

The system is installed with a suitable set of consoles 
with interconnection routeing depending on the type of 
airborne platform. 


SWEDEN 


connection to onboard digital signal processors. Two 
pods can be used simultaneously, connected to a sin- 
gle control panel in the cockpit. 


Status 
No longer in production. In service. 


Contractor 
CelsiusTech Electronics AB. 


The AQ-800 jamming pod under the wing of a Saab Lansen 


Specifications 

Power supply: 115 V AC, 400 Hz, 1.36 kVA (2.6 kVA 
with jammer operating) 

28 V DC, 1.5 kW (15.2 kW with jammer operating) 


Status 
In production. 


Contractor 
ERTSAS 


AQ-800 noise jamming pod 
The AQ-800 jammer is intended for use in the training of 
radar operators and for evaluation of radar station per- 
formance in a jamming environment. It is pod-mounted 
and hung from a pylon under the wing or fuselage; sev- 
eral pods can be carried by a large aircraft. 

The pod contains a travelling-wave tube transmitter, 
with three signal generators and a sweeping superhet- 
erodyne set-on receiver. A single pod can cover any 
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one band out of the S (2 to 4 GHz), C (4 to 8 GHz), X (8 
to 12 GHz) or Ku (12 to 20 GHz) bands. There is a stan- 
dard cockpit unit which will handle two pods simul- 
taneously with any set of frequency combinations. A 
single transmitter can generate up to three simul- 
taneous jamming signals, the modulation, centre fre- 
quency and bandwidth of each signal being 
independently controllable. Modulation can be AM- 
noise, FM-noise or FM-sawtooth and noise. Both fore 
and aft antennas are available for the transmitter and 
receiver and direction of activity is selectable from the 
cockpit. Ram-air cooling is a standard provision. 


Specifications 

Dimensions: (length) 3900 mm x (width) 425mm x 
(depth) 515 mm 

Weight: 220 kg 

Power supply: 200/115 V AC, 400 Hz, 3 phase, 3 kVA 
Signal generator bandwidths: 

S band: 700 MHz; C band: 1.2 GHz; X band: 2 GHz; Ku 
band: 2 GHz 

Modulation types: 

(AM) double sideband, suppressed carrier, noise with 
selectable bandwidth up to 200 MHz. 

(FM) sawtooth (20 Hz-8 Hz) and noise (10 MHz banda- 
width). Selectable bandwidth up to 200 MHz. 

Output power: 

(AM) 200 W (S, C and X bands), 100 W (Ku band) 
(FM) 120 W (S, C and X bands), 50 W (Ku band) 
Antenna coverage: (horizontal) 70° x (vertical) 30° 
Receiver bandwidth: —70 dBm typical 

IF bandwidth: 2.5-6 MHz 

Gain control: 50 dB 


Status 
In service. 


Contractor 
CelsiusTech Electronics AB. 


AQ-861 noise and deception 


jammer 

The AQ-861 is designed to train radar operators to work 
in a jammed environment and can be fitted to small air- 
craft, helicopters or ships. The system comprises 
receiver, signal generator, power amplifier and transmit 
and receive aerials and covers the | and J bands. 

Two basic transmit modes are available: white noise 
and range gate pull-off. In the latter mode the unit uses 
a frequency memory loop which stores the frequency of 
an in-coming signal, delays it and then retransmits it at 
the same frequency. 


Specifications 

Dimensions: (receiver and signal generator) 430 x 535 
x 655 mm 

Weight: (receiver and signal generator) 60 kg 

(size and weight of TWT amplifier determined by 
customer) 


Status 
In service. 


Contractor 
CelsiusTech Electronics AB. 


The AQ-861 noise and deception jammer 


AQ-900 airborne self-protection 


system 

The AQ-900 is a pod-mounted automatic jamming sys- 
tem which is available in different wideband versions 
covering the frequency range from S to Ku band. The 
complete system consists of two pods operated from 
one cockpit control unit; one pod is for jamming search 
radars in S band and the other for jamming fire-control 
radars in X or Ku band. The pods are system inter- 
changeable and are designed for pylon mounting on 
the aircraft. 

The S-band and X/Ku-band versions are essentially 
identical in operation and consist of a receiver, a threat 
analysis unit, a decision and control unit and a transmit- 
ter. Each pod has its own ram-air turbine generator and 
cooling system. 

The receiver contains all the RF and signal process- 
ing circuitry for reception and threat identification. The 
signal is then passed to the analysis unit where the sig- 
nals are analysed and compared with data stored in the 
system library. The decision and control unit includes a 
microcomputer that gives the system tactical flexibility 
and allows threat priority, technique selection, power 
management, signal generation and control, and cock- 
pit control and indicator interface. 

The transmitter contains all the signal generating cir- 
cuitry and the high power TWT amplifier. The X/Ku- 
band version also contains a unit for various deception 
techniques to counter fire-control and tracking radars. 


Status 
Under development. 


Contractor 
CelsiusTech Electronics AB. 


AR-753 jammer/set-on receiver 
pod 

Although operating details have not been disclosed, 
this appears to be a home-on-jam pod and to have no 
active elements within it. It is claimed to offer high resol- 
ution over a wide operating band and it has its own 
cockpit control panel, containing the display, antenna 
selection switch and gain control. 


Specifications 
Dimensions: (length) 1600 mm x (diameter) 140 mm 
Weight: 25 kg 


Status 
In production and in service. 


Contractor 
CelsiusTech Electronics AB. 


AR-777 airborne threat receiver 
The AR-777 is designed to provide rapid and unam- 
biguous detection and _ identification of emitters 
between 1 and 8 GHz in a dense signal environment. A 
computer-controlled airborne unit which uses a hetero- 
dyne receiver with a high performance YIG-tuned RF 
head, the AR-777 is claimed to have excellent fre- 
quency accuracy and resolution on account of a spe- 
cial IF processor and a microprocessor-controlled 
calibration routine. 

Three RF heads cover the full bandwidth (one octave 
per head), each including YIG-filters, YIG-tuned oscilla- 
tors and drive circuits. The frequency range can be 
modified by replacing RF heads. 

Two sweep widths can be selected, covering 100 
and 300 MHz ranges and the YIG-filters overlap so that 
switching between filters is avoided to optimise fre- 
quency tracking and linearity. YIG-filter specifications 
provide 25 MHz bandwidth to the 3 dB points, spurious 
depression outside band 70 dB and skirt selectivity of 
24 dB per octave. A switch selects any one of six 
receiver inputs, which include double balanced mixer 
and preamplifiers generating an intermediate fre- 
quency of 160 MHz. Log amplifiers and bandpass fil- 
ters are used with a video processor to achieve a high 
level of selectivity and unambiguous readouts. 

The receiver and display units communicate through 
a 32-bit serial digital highway which conveys infor- 
mation for the tuning, control functions and parity 
checks. The display unit has a keyboard on which the 
centre frequency can be selected. Received signals are 
displayed on a spectrum display comprising two rows 


each containing 21 lamps. The upper row has a mem- 
ory and stores displayed data for a preset time while the 
lower row gives momentary indication of receiver per- 
ceived activity. A fixed tuning mode, or one of several 
search patterns, can be initiated by the operator. In 
fixed tuning mode the received signal PRF is evaluated 
and the result displayed on two digital displays. These 
can simultaneously display two PRFs, but if more than 
two PRFs are present at one radio frequency they are 
displayed sequentially. A separate indication of garbled 
or jittered PRFs is provided and all spectrum analysis 
output is available from a co-operating jammer system. 
Stored data can be analysed in ground-based evalu- 
ation equipment. 


Specifications 

Dimensions: (receiver) 497 x 257 x 194 mm 
(display) 580 x 355 x 173 mm 

Power supply: 200 V AC, 400 Hz, 3 phase, 300 VA 
Frequency range: 1-8 GHz 

Sweep width: 100-300 MHz 

Sweep rate: 10 sweeps/s 

Frequency accuracy: 5 MHz 

Frequency resolution: 5 MHz 

PRF measurement: 200-2000 Hz 

PRF accuracy: 1 Hz 

Sensitivity: -65 dBm 

Dynamic range: 65 dB 


Status 
In production and service. 


Contractor 
CelsiusTech Electronics AB. 


AR-830 threat warning system 
The AR-830 is a fully programmable threat warning sys- 
tem incorporating a special purpose high-speed signal 
processor, a general-purpose computer and broad- 
band receivers for radar and laser signals. It is designed 
for multi-role aircraft and its performance is optimised 
for attack, surveillance and fighter missions. The sys- 
tem incorporates an easily programmable signal library 
and is capable of rapid and unambiguous threat identi- 
fication, even in complex signal environments. 

Threat information is displayed on a CRT or inte- 
grated with the aircraft display systems. 

The AR-830 can be interfaced to jammers, chaff and 
flare dispensers, recorders and other systems. BITE 
provides fault isolation down to LRU level. 


Status 
In production. 


Contractor 
CelsiusTech Electronics AB. 


The AR-830 threat warning system 


AR-871 radar warning system for 


helicopters 

The AR-871 radar warning system is a fully program- 
mable warning system that is specially designed for 
helicopters. The system incorporates broadband 
receivers, high-speed signal processors and a general- 
purpose microprocessor with the programme written in 
Ada. The real-time processing works continuously and 
provides rapid and unambiguous threat identification 
even in complex threat environments. 

The system incorporates an extensive emitter library 
that can be easily updated from the threat library sup- 
port system. Threat information is displayed on a high 
intensity electroluminescent display and audio warning * 
is also provided. The chosen signal processing con- 
cept-based on different processors handling various 


tasks guarantees performance and facilitates software 
maintenance. 

The system can be interfaced with jammers, chaff 
dispensers, flare dispensers, recorders and other sys- 
tems. The AR-871 is highly reliable and ensures 
superior system availability. BIT provides fault isolation 
down to LRU level. 


Specifications 

Dimensions: (signal processing unit) 180 x 180 x 
120 mm 

(front receiver unit) 220 x 115 x 45 mm 
(rear receiver unit) 175 x 70 X 45 mm 
(display unit) 83 x 83 x 190 mm 
(control unit) 127 x 42 x 60 mm 
Weight: 8 kg 

Frequency range: 6-18 GHz 

18-40 GHz optional 

PRF range: 200-50 000 Hz 

Pulsewidth range: 0.1-2 us 

Coverage: (azimuth) 360° (vertical) 90° 


Status 
Under development. 


Contractor 
CelsiusTech Electronics AB. 


BO 300 passive countermeasures 


system 

The BO 300 passive countermeasures system consists 
of BOL chaff dispensers, BOP flare dispensers and a 
BOZ controller module. 

The BOL dispenser module is mounted in the rear of 
an existing launcher. The chaff dispenser module con- 
sists of a chaff compartment, electromechanical feed 
mechanism and electronics unit. Each dispenser holds 
160 chaff packages. In the chaff compartment, chaff is 
stored in a large number of NATO standard flat cas- 
settes that interlock with each other. 

The BOP pyrotechnic dispenser comes in A, Band C 
versions for compatibility with installation configur- 
ations on most types. of aircraft. BOP dispensers have 
been developed with an emphasis on high reliability 
and safety. BOP/A is mounted as an extension of a flap- 
jack. The dispenser is loaded with up to twelve 55 mm 
diameter standard NATO flares in simple plastic maga- 
zines. BOP/B is scabbed-on or mounted as an exten- 
sion of a pylon. It has capacity for 15 MJU-7, 6 MJU-10 
or 6 ordinary 55mm diameter flares. BOP/C is 
intended for internal mounting flush with the fuselage. 
The dispenser is loaded with 15 MJU-7 or 6 MJU-10 
flares. BOP/B and C can also be loaded with 30 RR170 
chaff cartridges. All BOP dispensers can be loaded with 
expendable jammers. 

The BOC is a combined cockpit control unit and sys- 
tem programmer. The controller can easily be connec- 
ted to different types of warners and aircraft systems by 
means of data busses and discrete signals. Repro- 
grammable non-volatile memories are used for storage 
of mission-specific data. It can control up to eight BOL 
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The AR-871 radar warning system 


The BOL chaff dispenser is installed in the missile 
launcher 


or BOP dispensers simultaneously and can also control 
the most commonly occurring pyrotechnic dispensers. 
The BOC controller can provide adaptive processing, 
to optimise response in a specific threat situation, or 


The BOP 300 ECM dispenser system 


stores management, to keep an accurate record of the 
remaining load and give full flexibility in load configur- 
ation and optimum use of expendables. 

The BO 300 system operates in automatic, semi- 
automatic and manual modes, depending on warning 
equipment, tactical situation and operator workload. 


Specifications 

Dimensions: (BOP dispenser) 154 x 210 x 715 mm 
(BOC control unit) 76 x 147 x 165 mm 

Weight: (4 BOP dispensers, empty) 32 kg 

(4 BOP dispensers, loaded) up to 66 kg 

Power supply: 115/220 V AC, 400 Hz, 100 VA 


Status 
In production. In service in Royal Air Force Tornado and 
Harrier GR. Mk 7 aircraft. 


Contractor 
CelsiusTech Electronics AB. 


BOH ECM dispenser 


The BOH is a chaff/flare dispenser designed to provide 
protection for helicopters in hovering and forward 
flight. It has processor control, reprogrammable oper- 
ational features and databus interface capability. The 
system is suitable for deployment of radar, optical and 
infra-red decoys from attack, anti-tank or scout helicop- 
ters. Dispensers can be mounted on landing gear, 
fuselage structure or weapon hard points. 


Status 
Under development. 


Contractor 
CelsiusTech Electronics AB. 


BOZ 3 training chaff dispenser 

This is a high capacity unit originally developed to a 
Swedish Air Force requirement and since adapted for 
training use in view of its electromechanical design. It 
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can be manually or automatically initiated and has both 
break-lock and corridor chaff modes. 


Specifications 

Dimensions: (length) 2940 mm x (diameter) 370 mm 
Weight: 270 kg 

Attachments: 14 or 30 in (356 or 762 mm) bomb locks 


Status 
In production. 


Contractor 
CelsiusTech Electronics AB. 


BOZ 100 ECM dispenser 

The BOZ 100 is an advanced ECM chaff and IR flare dis- 
penser originally developed for the Swedish Air Force, 
but also supplied to overseas customers. It is capable 
of sophisticated break-lock and corridor operation at 
subsonic and supersonic speeds. The unit has a com- 
prehensive EW system interface and is suitable for use 
in deep penetration, strike, reconnaissance and elec- 
tronic warfare roles. It is microprocessor-controlled and 
has a reprogrammable program memory. 


Specifications 

Dimensions: (length) 4000 mm x (diameter) 380 mm 
Weight: 325 kg 

Attachments: 14 or 30 in (856 or 762 mm) bomb locks 


The BOZ 100 chaff/flare dispenser for high performance aircraft 


Status 
No longer in production. In service with the Swedish Air 
Force and with Tornado and Jaguar aircraft. 


Contractor 
CelsiusTech Electronics AB. 


Advanced warning of active radar 


emissions 

The Advanced Warning of Active Radar Emissions 
(AWARE) is a modular ESM system, covering the E to J 
bands, intended for battlefield helicopters, light tactical 
and logistic aircraft and maritime patrol aircraft. 

Basic AWARE systems are the AWARE-3 RWR for 
use in battlefield helicopters, light strike and logistics 
aircraft, and AWARE-4 for use in maritime aircraft and 
small ships. 

AWARE will detect and identify pulse, pulse Doppler, 
CW and ICW signals. An immediate indication of the 
threat is provided, showing the particular threat type. 
The measured parameters of any selected emitter can 
also be displayed, together with its identity and plat- 
form. Identification is achieved by comparison with a 
stored threat library which can be easily loaded prior to 
each mission, thereby preserving the security of intelli- 
gence data. The system will operate in peak pulse den- 
sities of several hundred thousand pps, radiated by 
many simultaneous emitters. 

The system comprises four planar spiral antennas, 
two dual crystal video receivers, a fast instantaneous 
frequency measurement receiver, a powerful signal 
processor and, for AWARE-4, a combined two-screen 
control indicator unit. 

The four antennas are mounted in mutually orthog- 
onal azimuth directions. The signals received are 
passed to the two dual-channel crystal video receivers. 
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These provide the preamplification, detection and com- 
pression of the video signals for input to the signal pro- 
cessor and provide controlled RF outputs to the IFM 
receiver. The output of the IFM receiver is presented to 
the signal processor unit as a digital number. 

The signal processor determines the direction and 
time of arrival of the signals. The results of these oper- 
ations, when combined with the output of the IFM 
receiver, allow de-interleaving of the incoming RF sig- 
nals to be performed. Once de-interleaved and charac- 
terised, the signals are classified by comparing with a 
stored library of Known emitters. 

Following classification, the source of the emission 
and its range and bearing are continuously displayed 
on one screen, while its measured parameters and 
identity can be called up for examination on the second 
screen. 


Specifications 

System weight: (AWARE-3) 13 kg 

(AWARE-4) 15 kg 

Power supply: 28 V DC, 150 W (AWARE-3), 180 W 
(AWARE-4) 

Frequency coverage: 2-18 GHz 


Status 

In production for customers in the UK and overseas. 
Systems are being used for both airborne and ship- 
borne applications. 


The Ferranti International AWARE ESM system 


Contractor 
Ferranti International plc, Bracknell. 


Type 453 laser warning receiver 
GEC-Marconi Avionics is developing the Type 453 laser 
warning receiver, to provide the pilot with an audible 
and visible warning of illumination by a laser in much 
the same way as he already gets warning of illumination 
by radar. 

To counter the problems of detecting the very narrow 
laser beam, which at any instant would be illuminating 
only asmall part of the airframe, a number of distributed 
sensors are positioned over the aircraft, so as to jointly 
provide total coverage. The laser light detected by the 
sensors is analysed to provide sector bearing on the 


beam. The sensors are connected to the processor 
with fibre optic cables to reduce the false alarms which 
might be triggered by high electromagnetic or inter- 
ference levels. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The GEC-Marconi Avionics Type 453 laser warning 
detector 


1220 Series laser warning 
receiver 

The 1220 Series laser warning receiver is a modular 
expandable system with centralised processing and 
miniaturised remote sensor heads. It may be operated 


as a stand-alone LWR with its own display or as part of 
an integrated system with, for example, the Marconi 
Sky Guardian 200 RWR. 

A pre-mission programmable threat library provides 
the capability for selective threat identification. The 


panel-mounted display is NVG compatible and pro-_ 
vides sector indication and other threat data. 

An optional module provides a record of up to sev- 
eral thousand date and time tagged laser detections. 


The GEC-Plessey 1220 Series laser warning 
receiver 


Specifications 
Dimensions: (sensor) 
half-cylinder 
(electronics unit) 127 x 194 x 323 mm 

(display) 80 x 80 mm 

Weight: (sensor) 0.4 kg 

(electronics unit) 6 kg 

Power supply: 24-28 V DC or 115 V AC, 400 Hz 
Field-of-view: 360° azimuth x 45° elevation 
Angular resolution: (azimuth) 15° 

Spectral range: (basic system) 0.4-1.1 tum 
(options) 1-2 um and 8-11 um 


25 xX 50mm _= diameter 


Contractor 
GEC-Plessey Avionics. 


Advanced missile detection 


system 

GEC-Plessey Avionics is developing a family of 
advanced performance missile approach warners 
based on the pulsed Doppler radar detection tech- 
niques of the PVS2000 (see item in the Electronic War- 
fare International section). The Advanced Mlssile 
Detection System (AMIDS) will provide extended azi- 
muth detection coverage, detection range and warning 
time in comparison to present generation missile 
approach warning systems, and be capable of being 
configured for any airborne platform. 

A contract for the first derivative of AMIDS has been 
awarded to GEC-Plessey Avionics to develop an 
advanced missile approach warner for the Eurofighter 
2000. This will be fully integrated with the Eurodass 
Defensive Aids SubSystem. A major share of the devel- 
opment is being undertaken by Elettronica SpA. 

The Eurofighter 2000 missile approach warner will be 
configured into transmitter and receiver/processor 
main LRUs together with two forward and one rear 
antenna assemblies. This configuration allows for the 


later integration of a passive missile launch detector, 
giving expanded detection performance. 


Status 
In development for the Eurofighter 2000. 


Contractor 
GEC-Plessey Avionics. 


PA7010 expendable system 


programmer 

The PA7010 Expendable System Programmer (ESP) is 
designed to interface with radar warning receivers, jam- 
ming systems and chaff and flare dispensers, and to 
integrate the various EW sensors for the maximum 
operational effectiveness. The interface is produced via 
digital data links and discrete signals; crew monitoring 
and intervention is embodied in the design. 

On detection of a threat, ESP is alerted to command 
the release of expendables. An easily reconfigurable 
stored library determines the appropriate release pat- 
tern and sequence. ESP then commands the response 
from one or more dispensers. 

ESP has been designed for military combat aircraft 
and has a predicted reliability in excess of 1000 hours 
MTBF. Modular construction and comprehensive BIT 
simplify maintenance. 


Specifications 

Dimensions: 127 X 127 x 190.5 mm 
Weight: 2.7 kg 

Power supply: 28 V DC, 10 W 


Status 
In production. 


Contractor 
GEC-Plessey Avionics. 


The GEC-Plessey expendable system programmer 
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PA7030 laser warning equipment 
GEC-Plessey laser warning equipment offers both 
instantaneous warning and bearing information on radi- 
ation by ruby and neodymium lasers. The system con- 
sists of a direct detector head unit and up to four 
indirect detectors mounted externally on the aircraft. A 
compact display and control unit is mounted in the 
cockpit. 

The indirect detectors are sensitive to pulsed laser 
radiation scattered by the aircraft and so can detect 
designators and rangefinders even when these do not 
directly illuminate the direct detector. Electronic filter- 
ing discriminates against glints and flashes to give an 
extremely low false alarm rate. The direct sensor gives 
instantaneous bearing on a radiation source to within 
18% 


Specifications 

Dimensions: (PA7031 direct detector) 152 x 48 mm 
(PA7032 scatter detector) 105 x 80 x 130 mm 
(PA7034 signal conditioner) 260 x 160 x 87 mm 
(PA7033 display) % ATR short 

Weight: (direct detector) 2 kg 

(scatter detector) 1.5 kg 

(signal conditioner) 2 kg 

(display) 2 kg 

Power supply: 28 V DC, <12 W 

Coverage: (azimuth) 360° (elevation) -45 to +10° 


Status 
Development equipment has had trials in helicopters 
and fixed-wing aircraft in the UK, USA and Canada. 


Contractor 
GEC-Plessey Avionics. 


The PA7031 laser warning direct detector 


Apollo radar jammer 

Apollo is an advanced radar jammer for aircraft self- 
protection. It is designed to ensure survival in hostile 
environments by countering a wide range of threats 
and is available as a pod or installed within the airframe. 

Apollo comprises modules developed from in-ser- 
vice Marconi systems. These include warning 
receivers, jammers and digital processors combined in 
a lightweight compact system. Apollo operates auto- 
matically, so that jamming management does not add 
to the pilot’s workload. 

The podded Apollo fits on a standard hardpoint and 
can be quickly installed and removed, giving com- 
manders the freedom to redeploy it quickly on other 
aircraft. 

Different performance specifications are available. 
Apollo | features a repeater jammer, while Apollo Il adds 
a frequency set-on receiver and noise deception 
Capability. 

Apollo’s jamming responses are software driven. As 
well as producing noise, it generates carefully modu- 
lated response patterns to confuse and deceive fire- 
contro! radars. By using various jamming techniques 
Apollo is effective against pulse and CW radar signals. 
It is capable of dealing with multiple threats 
simultaneously. 

Where the aircraft is fitted with a radar warning 
receiver such as the Marconi Sky Guardian (see separ- 
‘| ate entry), data can be passed between Apollo and the 
RWR to optimise intelligent interaction. This combi- 
nation offers the advantages of an integrated defensive 
aids system and controls the decoy dispensers to fire 


The Marconi De 


fence Systems Apollo pod 


chaff and flares at the best possible moment to co- 
ordinate with the jamming. 

Apollo is designed to be as self-sufficient as possible. 
If the aircraft’s own electrical system cannot generate 
the power needed, a ram-air turbine is fitted to the pod- 
ded variant to supply the unit. 

Apollo’s digital processors identify radars by com- 
paring their parameters with the built-in EW library. The 
jamming technique most likely to defeat that radar is 
selected and used. The control system organises jam- 
ming responses in order of priority by assessing various 
factors. These include whether a signal is known to bea 
threat, whether it is locked-on and its direction relative 
to the aircraft. Apollo can be programmed on the flight 
line with the latest threat intelligence. 

In an aircraft fitted with a radar warning receiver, 
Apollo momentarily blanks out the jamming signal so 
that the RWR can sample the threat environment and 
this updated threat information is then passed back to 
the jammer. The operation is synchronised to maintain 
peak jamming performance. 


Specifications 

Dimensions: (length) 2650 mm x (diameter) 280 mm 
(length with RAT) 2985 mm 

Weight: 130 kg, 160 kg (with RAT) 

40 kg (inboard) 

Power supply: 115 V AC, 400 Hz, 3 phase 

28 V DC 


Status 
Fully developed and entering service. 


Contractor 
Marconi Defence Systems Ltd. 


ARI 18223 radar warning receiver 
The ARI 18223 is a self-contained radar warning 
receiver system suitable for single-seat aircraft and is 
installed in Royal Air Force Jaguar and Harrier aircraft. 
Systems have also been supplied to some overseas 
operators of these two aircraft. Frequency coverage is 2 
to 18 GHz and a lamp display is used to show the quad- 
rant in which the highest priority threat is determined. 
Antennas are on the vertical fins of the aircraft and an 
audio alarm is also triggered when a threat is displayed. 


Status 
In service on Royal Air Force Harrier GR. Mk 3 and Jag- 
uar aircraft. 


Contractor 
Marconi Defence Systems Ltd. 
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A Royal Air Force Jaguar equipped with the 
Marconi Defence Systems ARI 18223. Receiver 
units are installed near the fin tip 


ARI 18228 radar warning receiver 
The ARI 18228 uses the same antennas and has the 
same frequency coverage as the ARI 18223 system 
(see previous item). It is designed for two-seat aircraft 
such as the British Aerospace Buccaneer and McDon- 
nell Douglas Phantom. The display is a small circular 
cathode ray tube on which the direction of several 
threats from the aircraft can be shown simultaneously. 


Status 

In service on Royal Air Force Phantom aircraft. RAF 
Buccaneer aircraft have been upgraded to Sky Guard- 
ian 200 standard. 


Contractor 
Marconi Defence Systems Ltd. 


OME Am 


The forward-facing antenna for the ARI 18228 is 
shown here on the nose of a Royal Air Force 
Chinook helicopter (Paul Jackson) 


Guardian series radar warning 


receivers 

Guardian exploits the most recent large-scale inte- 
gration technology to provide a family of small, light- 
weight receivers. They are microprocessor-based for 
operational flexibility, and data specific so that particu- 
lar missions can be entered as part of the preflight 
check. Guardian receivers represent the passive inter- 
cept and power management element for the Apollo 
ESM/ECM system (see separate entry). 


Sky Guardian 200 

Sky Guardian 200 is part of the radar homing and warn- 
ing receiver in service with combat aircraft from the 
UK’s Royal Navy and Royal Air Force. Sky Guardian 200 
is a lightweight modern technology RWR capable of 
giving early warning of possible threats indicated by the 
presence of pulse and CW radars on potentially hostile 
aircraft. Intercepted signals are displayed on a cockpit 
screen. 


Sky Guardian 300 

Sky Guardian 300, a dual-role development of the Sky 
Guardian 200, combines self-protection with a com- 
plete intelligence-gathering capability, including fre- 
quency measurement, fine DF and scan pattern 
determination. It features high performance receivers 
with fine DF, a comparison library capable of recog- 
nising up to 2500 different signals, a central processor 
giving an identification time of under one second, pro- 
grammable displays with a variety of graphic and 
tabular formats on full-colour raster scan monitor and 


automatic triggering of warnings and countermea- 
sures. Controls allow the operator to prioritise and sel- 
ect relevant data and there is independent ability to 
compile and update emitter libraries at national and 
unit levels. The system is controlled either by standard 
computer keyboard or by controls integrated with the 
avionics system. Built-in systems suppress interference 
from onboard emitters. 


Sky Guardian 2000 

Sky Guardian 2000 is designed for the helicopter mar- 
ket. It covers the frequency range 2 to 18 GHz. The sys- 
tem consists of a 1/2 ATR receiver/processor, four 
antennas, control unit and display unit and can operate 
as a stand-alone warning receiver or be integrated with 
the Apollo jammer or other active and passive coun- 
termeasures. The expandable library contains over 
1200 emitters and there is a facility for in-flight record- 
ing of parameters. 


Specifications 

Weight: 17 kg (Sky Guardian 200), 13 kg (Sky Guard- 
ian 2000) 

Power: 40 W (Sky Guardian 200), 150 W (Sky Guardian 
2000) 

Reliability: >700 h MTBF (Sky Guardian 200), 1000 h 
MTBF (Sky Guardian 2000) 


Status 

Sky Guardian 200 has been sold to the Spanish Navy 
for the AV-8 Matador and to the Royal Air Force for a 
number of Jaguar and VC10 tanker aircraft. The Aus- 
trian Defence Ministry has ordered the system for its 
fighter aircraft. Over 150 systems have been sold. 


Contractor 
Marconi Defence Systems Ltd. 


Hermes ESM system 

Hermes is a_software-controlled superheterodyne 
receiver that automatically searches for, acquires and 
identifies radar energy impinging on the host aircraft, 
compares its frequencies with an emitter library in a 
computer, displays processed information in the cock- 
pit and records it for subsequent analysis. The system 
is modular in nature and can be tailored to suit the par- 
ticular configuration required in ground stations, ships 
and land-based vehicles as well as aircraft. It can also 
provide the appropriate signal and power management 
to drive jammers. Frequency coverage is from the C to J 
bands. 


Status 

In development. The system has been sold to the Indian 
Navy as a sensor on its new Westland Mk.42B Sea King 
helicopters. A Hermes system, with antennas mounted 
in two underwing pods, has been fitted to an AEW dem- 
onstrator version of the Pilatus Britten-Norman 
Defender. 


Contractor 
Marconi Defence Systems Ltd. 


HIDAS helicopter integrated 


defensive aids system 

The Helicopter Integrated Defensive Aids System 
(HIDAS) is constructed on a modular basis, with a cen- 
tral controller and a range of sensors selected accord- 
ing to budget and predicted threats. HIDAS flexibility 
means that individual units can operate independently 
or be linked for system synergy. Growth capability is 
built into HIDAS to allow the retrofit of further defensive 
aids as the need arises, and to integrate sensors and 
countermeasures from other sources. 

A complete HIDAS includes: a Sky Guardian 2000 
radar warning receiver with HIDAS control processor; 
dedicated multifunction display or output to the heli- 
copter’s own display system; audible warning by tones 
or synthesised speech; onboard signal parameter 
library to determine identity and priority of threats and 
countermeasures to be applied; an intelligent radar 
jammer such as Apollo to respond with the latest coun- 
termeasures; the Marconi laser warning receiver to 
detect laser rangefinders and designators and beam- 
riding missiles; infra-red countermeasures; missile 
launch detectors; and stealth techniques such as visual 
camouflage, infrared suppression and_ radar 
absorbance. 


Contractor 
Marconi Defence Systems Ltd. 


Laser warning receiver 

Marconi has developed a Laser Warning Receiver 
(LWR) configured as a direction-finder and wavelength 
discriminator and used to detect the extremely narrow 
beam emitted by typical ground-based laser desig- 
nators. During Spring 1986, the unit underwent a two- 
week trials programme on a Sea King helicopter oper- 
ating at the UK MoD’s West Freugh range, under the 
auspices of the Royal Aerospace Establishment. A 
small detector head, with 360° coverage, was mounted 
under the fuselage and laser detection was indicated 
on asmall cockpit-mounted display. 

The Marconi system has been designed to give fast 
response to laser designation, with a very low prob- 
ability of false alarms. Spectral resolution is better than 
100 nm, enabling specific types of laser transmissions 
to be identified. The display in the Sea King gives an 
LED indication of threat sector and there is also an aud- 
ible alarm. 

The LWR is an expandable system, based on a stan- 
dard % ATR(S) electronics unit which can accommo- 
date a range of plug-in modules. This enables an 
appropriate system to be configured for any platform 
and to be integrated with other defensive systems. On 
most medium-sized platforms such as strike aircraft 
and helicopters, only two small sensor heads are 
required. These are externally mounted in positions 
providing an unobscured field-of-view. 

A processor can output raw event data or likely threat 
classification and identification. Internal data storage 
can be provided. Control and display functions may be 
stand-alone or may be integrated with an RWR. The sys- 
tem is capable of semi-autonomous activation of 
countermeasures. 

Optional modes provide additional functions such as 
wavelength analysis and growth potential for band 
extensions to meet the evolving threat. 


Specifications 

Dimensions: (sensor head unit) 50 x 25 x 25 mm 
(electronics unit) 127 x 194 x 323 mm 

Weight: (sensor head unit) 0.4 kg 

(electronics unit) 4 kg 

Power supply: 24-28 V DC, 80 W or 115 V AC, 400 Hz 
Field-of-view: (azimuth) 360° 

(elevation) 55° 


Status 
In development. 


Contractor 
Marconi Defence Systems Ltd. 


The Marconi laser warning receiver consists of an 
electronic unit, control unit and sensors 


Monarch EW system for RPVs 
Marconi Defence Systems is engaged in the develop- 
ment of both passive and active EW systems for RPVs. 

Equipped with a passive ESM system, the RPV can 
be preprogrammed to carry out surveillance tasks in ar- 
eas of interest and pass the processed data direct to 
the ground by means of data links. Control of the 
onboard system can also be exercised by the same 
method. A range of expendable jammers for use 
against hostile communications and radar systems is 
also being developed. These jammers are suitable for 
use in the ground environment. 

The communications jammer intercepts and reports 


radio signals and uses automatic, controlled or respon- 


sive-noise jamming to break command and control 


links. The radar jammer intercepts threat radars, pas- — 


ses details to ground control and selects optimum 


jamming mode to degrade enemy fire-control and 
tracking radars, to protect both the UAV and friendly air- 
craft. The ESM payload is used for electronic recon- 
naissance, locating, identifying and targeting pulse and 
CW radar sources. The unit relays signal characteristics 
and locations to the control station in real-time. 

These systems are based on the latest technology 
and are lightweight and miniaturised to be suitably 
packaged for fitting into the very restricted payload ar- 
eas of an RPV. 


Status 

In development. The expendable jammers are under- 
going operational trials in the RPV and ground 
environment. 


Contractor 
Marconi Defence Systems Ltd. 


Radar homing and warning 


receiver for the Tornado F3 

Based on previous experience, Marconi Defence Sys- 
tems has developed an advanced radar warning 
receiver for the Panavia Tornado F3. This new tech- 
nology system will be able to handle threats likely to be 
met in Europe. Based on a modular design, the system 
has its own processor, thus allowing a quick and accu- 
rate analysis of threats and the flexibility inherent in a 
software-based system. 


Status 
In production for the Tornado F3. 


Contractor 
Marconi Defence Systems Ltd. 


Sky Shadow ECM pod 

Marconi Defence Systems is the prime contractor in the 
production of the ARI 23246/1 Sky Shadow ECM pod 
developed for use with the Royal Air Force Panavia Tor- 
nado. Other components are provided by Racal, British 
Aerospace, GEC-Marconi Avionics and GEC-Plessey. 
Marconi Defence Systems is responsible for overall 


A Royal Air Force Tornado carrying the Marconi 
Defence Systems ARI 23246/1 Sky Shadow ECM 
pod on each outer pylon 


design, development and subsequent testing. Sky Sha- 
dow flight tests were completed in 1980. 

A high power travelling-wave tube amplifier is used 
with a dual-mode capability for deceptive and continu- 
ous wave jamming. A voltage-controlled oscillator uses 
a varactor-tuned Gunn diode to cover the full frequency 
band. The set-on receiver is of Racal design and signal 
processing uses GEC-Marconi Avionics hardware. 

The pod incorporates both active and passive elec- 
tronic warfare systems and includes an integral trans- 
mitter/receiver, processor and cooling system. It has 
radomes at both ends and is stated to be capable of 
countering multiple ground and air threats, including 
surveillance, missile and airborne radars. Power man- 
agement is automatic and modular construction allows 
the system to be adapted to differing operational 
missions. 


Specifications 
Approximate dimensions: (length) 3350 mm x (diam- 
eter) 380 mm 


Status 

In production. In 1988 Marconi was awarded a contract 
to upgrade the Sky Shadow ECM pod for the Tornado 
mid-life update. 


Contractor 
Marconi Defence Systems Ltd. 


Towed radar decoy 

The towed radar decoy is a small finned body, shaped 
like a bomb, which houses powerful automatic search- 
lock jamming equipment. It is streamed when there is a 
possibility of fighter attack and is towed some distance 
behind the host aircraft to provide a more attractive tar- 
get for missiles threatening the aircraft. 

The complete system consists of the decoy body, 
winching gear and towing cable which also carries the 
electrical power and control signals from a control unit 
in the aircraft to the decoy. 


Status 

Under development. A number of hand-built systems 
were deployed in the fin pod on Royal Air Force Nimrod 
MR. Mk 2s during the Gulf War. 


Contractor 
Marconi Defence Systems Ltd. 


= 
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Zeus internal ECM system 

In May 1984 Marconi Defence Systems was chosen by 
the Royal Air Force to provide a new defensive elec- 
tronic warfare system called Zeus for its 60 McDonnell 
Douglas British Aerospace Harrier GR. Mk 5s. The con- 
tract, worth around £100 million, is shared with North- 
rop (whose Defense Systems Division builds the RF 
transmitter and which jointly markets the system with 
Marconi in the US and elsewhere) to the extent of about 
$42 million. In July 1986 Marconi announced a second 
substantial order for more Zeus systems for the Harrier 
GR. Mk 5. 

Zeus is intended both for new combat aircraft, such 
as the Harrier GR. Mk 5/7 and the US version, the 
AV-8B, and for retrofit on older types. Modular in 
nature, the system can be configured in many ways, 
from simple warning equipment to a complete radar 
countermeasures suite that can drive chaff dispensers, 
infra-red flares and decoys. It can therefore meet 
threats such as radar-controlled anti-aircraft guns and 
surface-to-air and air-to-air missiles. 

A typical installation could include a power supply, 
receiver, techniques generator, data processor, video 
signal demodulator, control unit, display, two transmit- 
ters and antennas. The latter could comprise two pairs 
of high and low frequency detectors located on or near 
the nose and scanning in the forward direction, and two 
similar pairs on the tailplane or rear fuselage looking aft. 
In addition there would probably be at least two trans- 
mit antennas, one looking forward and the other aft. A 
typical system weighs around 109 kg. 

The jamming system is activated by the radar warn- 
ing receiver digital processor under software control. 
The transmitters can jam both pulse and continuous 
wave radars, at the same time preventing weapons 
employing home-on-jam guidance equipment from 
acquiring the system and its host aircraft. 


Status 

In production. Zeus systems have been ‘paper opti- 
mised’ for British Aerospace Hawk, Sepecat Jaguar, 
Dassault Mirage, Northrop F-5, General Dynamics F-16, 
and McDonnell Douglas F/A-18 and A-4 aircraft in 
addition to the first application. Zeus is fitted to the Roy- 
al Air Force Harrier GR. Mk 3 and GR. Mk 5/7. Over 100 
systems have been delivered. 


Contractor 
Marconi Defence Systems Ltd. 


The Marconi Defence Systems Zeus internal ECM system 


Evade countermeasures 
dispensing system 
Evade is an airborne decoy system which provides a 
highly effective means of firing chaff and infra-red 
decoys as false targets against radar-guided and heat- 
seeking missiles. It is intended for both fast jets and 
helicopters and can be easily installed and operated. It 
comprises four or more lightweight scab-on dispensers 
and a cockpit control unit which can be scab-mounted 
or fitted to weapon booms and skids for helicopter 
applications. 

The aerodynamically designed dispenser unit is a 
two-piece module which comprises a firing unit contain- 
ing the electronic circuitry and either a chaff or flare 


pack. The firing unit is aircrafttmounted and connected 
to the cockpit control unit. The chaff or flare pack is 
fixed to the firing unit with quick-release bolts for rapid 
re-arming. The chaff magazine contains 21 cartridges 
which fire to the rear of the aircraft where the chaff is 
dispersed in the surrounding turbulence. Dipole 
lengths are supplied to individual frequency 
requirements. 

The infra-red flare magazine contains ten 2 in x 1 in 
HS2 flares (US equivalent MJU-7), with flare profiles tail- 
ored to combat individual missile seeker character- 
istics. Magazines can also be supplied to suit 2 in x 
2% in HS4 flares (US equivalent MJU-10) for high per- 
formance aircraft such as the Tornado ADV or F-111. 


An ML Wallop IR decoy flare fired from a 
Tornado (British Aerospace) 
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The final part of the Evade system is the lightweight 
microprocessor in the cockpit, which gives the pilot 
complete control of the system. 

Firing sequences can be preset before flight to give 
single burst, salvo or continuous firing modes, with dis- 
play lamps indicating the system state. The system can 
also be fully integrated into the aircraft’s automatic 
combat systems and has BIT equipment. 


Status 
In full production. 


Contractor 
ML Wallop Defence Systems Ltd. 


The ML Wallop Defence Systems Evade 
countermeasures dispensing system 


Masquerade decoy system 

Masquerade is a chaff and infra-red decoy defence pod 
for combat aircraft, providing self-defence against air- 
to-air and ground-to-air radar, infra-red guided missiles 


The ML Wallop Defence Systems Masquerade airborne decoy system 


and anti-aircraft artillery. It carries 48 ML Wallop 
Radashield chaff decoy cartridges and 42 ML Wallop 
Infrashield infra-red decoy cartridges and can dispense 
any combination at varying time intervals. The pod is an 
adaptation of ML Aviation’s light stores bomb carrier 
CBLS 200 already in service with the RAF and other air 
forces. Masquerade will fit on the stores station of vir- 
tually any aircraft and requires little or no aircraft 
modification. 

The pod has a microprocessor-controlled decoy dis- 
pensing system which can be initiated manually or by a 
radar warning receiver. The latter may be mounted in 


the pod if required. The cartridges are contained in 
three separate modules each containing 30 decoys. 
These are loaded before being inserted into the pod to 
give an extremely low operational turnround time. 


Status 
No longer in production. The first export order was 
obtained in 1982 from a Middle East country. 


Contractor 
ML Wallop Defence Systems Ltd. 


Hostile fire indicator 

The HOstile Fire INdicator (HOFIN) uses shock wave 
sensors to detect gunfire aimed at the host aircraft, and 
is a passive warning system suitable for helicopter use. 
It uses a five-armed sensor (four arranged in one plane 
at 90° to each other and one perpendicularly) which is 
mounted beneath the helicopter. Shock waves gener- 
ated by projectiles are converted to electrical signals 
and then processed in an electronic unit which occu- 
pies a 3/8 ATR short box. This produces outputs which 
can be used to generate audio or visual warning of 
nearby arms fire. An audio warning lasts for approxi- 
mately one second after a shock wave has been 


detected and a visual warning is presented on a 4 ATI 
size unit which has eight 45° wide segments. Four seg- 
ments which indicate the approximate direction from 
which the shock is detected will illuminate for about five 
seconds. 


Specifications 

Dimensions: (sensor array) 305 x 305 x 195 mm 
(computer) 94 x 418 x 228 mm 

(indicator) 106 x 106 x 125 mm 

Weight: (sensor array) 1.93 kg 

(computer) 2.72 kg 

(indicator) 1 kg 


Power supply: 22-28.5 V DC, 60 W 

Sensitivity: responsive to supersonic projectiles at 
20m 

Operating temperature range: —20 to +50° C 
Humidity limit: 95% non-condensing 


Status 
In service with British, Italian and Canadian forces. 


Contractor 
MS Instruments plc. 


Kestrel ESM system 

An ESM system in production for ELINT, surveillance 
and reconnaissance tasks, Kestrel has a near 100 per 
cent probability of intercept of any radar emission 
within its frequency range. Kestrel also utilises the latest 
processing techniques to give the operator virtually 
real-time information. 

The system receives and processes radar emissions 
over 0.6 to 18 GHz. A six-port amplitude comparison 
system measures the bearing of the emissions and pro- 
vides instantaneous digital information over 360° in azi- 
muth. At the same time, a frequency measurement 
receiver provides an _ instantaneous’ frequency 
indication. 

Digitised information on ail threats, as accumulated 
pulse by pulse, is passed to the processor. In this equip- 
ment overlapping pulse trains from different radars are 
derived and their pulse repetition frequency and fre- 
quency agility characteristics determined. The digitised 
data is then passed into the main processor where 


The Racal Kestrel ESM system is fitted to the Royal 
Navy EH 101 Merlin helicopter 


long-term information is extracted. Radar identification 
is made by comparing measured and derived radiation 
parameters with those stored in a library of known emit- 
ters. Full information about the radar signal environ- 
ment is then presented to the system operator on an 
ordered tabular or tactical display or, alternatively, the 
data can be transferred to remote displays using a stan- 
dard data highway. 

A development of Kestrel, Orange Reaper, has been 
selected for the Westland/Agusta Royal Navy EH 101 
Merlin helicopter. 


Specifications 

Weight: 50 kg 

Frequency range: 0.6 GHz-18 GHz 
Bearing accuracy: 5° RMS 

Radar storage capacity: 2000 modes 
Processing time: under 1s 


Status 

In production and in service with UK forces. Oper- 
ational on Lynx helicopters of the Royal Danish Navy, 
with systems ordered for 44 EH 101 for the Royal Navy 
under a £30 million contract. Also fitted to Pilatus Brit- 
ten Norman ELINT aircraft. 


Contractor 
Racal Radar Defence Systems Ltd. 


MIR-2 ESM system 


The MIR-2 airborne ESM system, also known as Orange 
Crop, combines airborne warning system and search 
receiver functions using an advanced digital receiver 


The Racal MIR-2 ESM cockpit control 
indicator unit 


served by a fully solid-state wideband antenna system 
covering the 0.6 to 18 GHz radar frequencies. Six 
antennas monitor a full 360° in azimuth and provide a 
very high intercept probability, improving the crew’s 
location and identification of friendly and enemy radars. 
The control-indicator unit, on the cockpit coaming, is a 
compact light-emitting diode display which indicates 
frequency band, amplitude and relative bearing on the 
main display. On an associated fine bearing unit the 
true bearing and radar PRF are indicated to a high ” 
degree of accuracy. The complete system of eight units 
comprises six antennas, a processor and the control/ 
indicator unit. 


i 
| 


1 


Specifications 

Weight: 48 kg 

Frequency range: 0.6-18 GHz 
Pulsewidth range: 0.1-10 us 
PRF range: 50 Hz-10 kHz 


Status 

In production and in service with UK Royal Navy Lynx 
and Sea King helicopters and Royal Air Force Hercules 
aircraft. Sales now exceed 300 sets. 


Contractor 
Racal Radar Defence Systems Ltd. 


Prophet radar warning receiver 
Prophet is an operationally proven radar warning sys- 
tem designed to reduce combat aircraft vulnerability to 
radar associated threats on the battlefield. It provides 
the crew with timely and unambiguous threat warning, 
permitting appropriate countermeasures, such as 
manoeuvres or chaff discharges, to be employed. Sys- 
tem design has taken account of the likely need for fre- 
quency extensions in order to increase the survivability 
of the battlefield helicopter. 

The receiver detects signals over 2 to 18 GHz and, by 
means of a processor with a programmable threat 
library, alerts the pilot to imminent hostile action. The 
system is designed to operate in a dense RF environ- 
ment. A four-port antenna system provides direction 
finding, using signal amplitude comparison to derive 
bearing. The system has an extremely low false alarm 
rate and threats are recognisable with a high degree of 
confidence. An audible warning is provided by a tone 
generator and fed to the aircraft internal communi- 
cations system. 

The Prophet display uses light-emitting diodes and 
has three lines, each dedicated to a threat. Each line 
can show an arrow indicating threat direction and a 
three-character alphanumeric identifier. Display colour 
and brightness is such that it can be viewed in bright 
sunlight and through night vision goggles. Also pro- 
vided, as an option for fixed-wing aircraft, is a full threat 
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A Royal Navy Westland Lynx equipped with the Racal MIR-2 warning receiver 


The Racal Prophet radar warning receiver 


display on the HUD and multifunction displays. 
The system can be readily reprogrammed and has 
high in-service reliability. 


Specifications 

Weight: 10 kg 

Power supply: 28 V DC, 80 W 
Frequency range: 2-18 GHz 
Azimuth coverage: 360° 
Elevation coverage: 30° 

DF accuracy: 10° RMS 
Detection time: <1s 


Status 

In service with Royal Navy aircraft and those of other air 
forces. Prophet is also in production for the British 
Aerospace Hawk 100 and 200. 


Contractor 
Racal Radar Defence Systems Ltd. 


Racjam Air 

Racjam Air is a helicopter-mounted VHF responsive 
jammer system which provides an airborne communi- 
cations ECM capability without the need for the aircraft 
to be assigned permanently to the jamming role. It con- 
sists of an ESM subsystem to find targets for the jam- 
mer, the RJS3100 100 W responsive jammer and a 
blade antenna fitted to the aircraft. 

The jamming signal is radiated through an aerody- 
namically efficient blade antenna mounted on a suit- 
able inspection panel on the underside of the aircraft, 
with a coaxial feeder routed internally into the cargo 


bay. There is no requirement to remove this antenna 
when the aircraft is not being used in the jamming role. 
Unlike other similar systems the antenna is tuned rap- 
idly to each target frequency as it is attacked, thus 
ensuring maximum transmitted power and effective 
range. The antenna tuning rate is compatible with the 
rapid retuning capability of the jammer system. 

The system consists of two shock-resistant cases, 
each weighing less than 91 kg, secured to the aircraft 
standard cargo lashing points. It can be installed in less 
than 15 minutes inside the helicopter to which an 
additional blade antenna has already been fitted. Once 


on board, the system is connected to the aircraft stan- 
dard power and intercom system and is then ready for 
operation. 

The system is identical to the AN/ULQ-19(V)3 
described under Racal Communications Inc in the US 
part of this section. 


Status 
In production and in operational service. 


Contractor 
Racal Radio Ltd. 


EP4200 Series of EW modules 

A range of advanced modules for electronic warfare 
has been developed by THORN EMI. The range 
includes the EP4210 pulse analyser and the EP4220 
channelised receiver. 

The EP4220 is a wideband channelised receiver and 
has been specifically designed for ELINT, ESM and sig- 
nal monitoring applications which require high sensi- 
tivity and wide instantaneous bandwidth. Operating in 


The EP4210 pulse analyser 


the 0.4 to 18 GHz frequency band, it offers very high 
performance, detecting complex signals in a dense 
electromagnetic environment. Its wide 1 GHz band- 
width enables full examination of frequency agile trans- 
mitters. Within each channel, the detection bandwidth 
is sufficiently narrow to give measurements compar- 
able with narrowband ELINT receivers. 

The EP4210 is designed to interface with the EP4220 
or conventional swept superheterodyne receivers. It is 


an advanced pulse analyser and uses preset pulse 
descriptor parameters to enable signals to be selected 
for analysis. In addition to pulse descriptor information, 
the transputer-based analyser measures intrapulse fre- 
quency and amplitude information by frequent sam- 
pling of the signals through each pulse. The EP4210 
has the capacity to perform an analysis on up to 32 000 
pulses, with intrapulse information automatically corre- 
lated with pulse descriptor data. 


Contractor 
THORN EMI Electronics Ltd Sensors Group. 


MS3360 microwave surveillance 


receiver 
The MS3360 is a complete integrated swept superhet- 
erodyne receiver and frequency/time domain analyser 
contained in a single compact unit. It is designed for all 
tactical and strategic signal monitoring applications, in 
either stand-alone mode or integrated into systems. 
The MS8360 covers the frequency range 0.5 to 
18 GHz and provides accurate real-time frequency and 
pulse analysis. It is simple to operate, with minimal train- 
ing. The system features display data dump via inter- 
face bus for off-line analysis or hard copy, 
comprehensive BITE, status and display memory 
facility, rugged modular construction with built-in 


196 ELECTRONIC WARFARE / UK-USA 


cooling. The MS3360 is fully programmable through an 
IEEE 488 interface bus. 

Options available include frequency extension to 
40 GHz, integral IF-tape converter, automatic pulse 
analyser, remote controller, remote display and 
antenna controller. 


Specifications 

Dimensions: 483 x 508 x 483 mm 
Weight: 40 kg 

Power supply: 120/240 V AC, 300 VA 


Contractor 
THORN EMI Electronics Ltd. 


Vicon 78 airborne decoy 


dispenser 

Vicon 78 is a family of advanced lightweight chaff and 
IR decoy dispensing equipment for installation on fixed- 
wing aircraft, helicopters and RPVs as original equip- 
ment or retrofit upgrade systems. It is a defensive aids 
system which provides self-protection by passive ECM 
against radar-guided and |IR-seeking air- and ground- 
launched missiles and radar-directed anti-aircraft artil- 
lery fire. 

Vicon 78 offers manual or fully automatic threat 
adaptive capability. Fully automatic operation is 
achieved by interfacing via a serial data link toa RWR or 
missile approach warner. In automatic mode the pro- 
gramme to be dispensed is downloaded from the RWR 
and automatically initiated. In semi-automatic mode the 
programme to be dispensed is downloaded from the 
RWR and initiated by the pilot. In manual mode the pilot 
can dispense preset chaff or IR flare programmes. 

Systems can be configured for up to 16 dispensers, 
each of which can accept interchangeable chaff or flare 
magazines containing up to 64 cartridges. The dis- 
pensers may be internally mounted, semi-recessed 
with fairings or carried in a lightweight pod. 


Vicon 78 Series 200 

Vicon 78 Series 200 equipment has been supplied for 
the Sea Harrier programme. The Series 200 CMDS is a 
two-dispenser system, controlled by a salvo control pro- 
cessor unit and manually operated by the pilot. The Jin- 
divik 78 Series 205 CMD has the ability to dispense 
AN/ALE-39 and AN/ALE-40 rounds from a common 
dispenser. The 78 Series 203 equipment was devel- 
oped and supplied to CASA in Spain for an export order 
for the CASA 101. The Series 203 equipment is a four- 
dispenser system controlled by a two-box processor 
with a fully automatic mode of operation via an interface 
to the aircraft AN/ALR-80(V) RWR. Series 210 equip- 
ment was supplied for operations by the Tornado F. 
Mk 8 aircraft in the Gulf War. The Series 210 CMD util- 
ises a dispenser that fires a 55 mm IR flare. 


Vicon 78 Series 300 

The Vicon 78 Series 300 equipment was developed for 
the BAe Hawk 100 and 200 Series aircraft. The Series 
300 CMDS is a digitally controlled, fully automatic two- 
dispenser system that interfaces via a RS422 link to the 
Racal Prophet or Marconi Sky Guardian RWRs. The 
system has been designed with the capability to control 
up to 16 dispensers, with each dispenser having the ca- 
pability to be configured to hold up to 64 chaff or flare 
rounds. Each dispenser can accept interchangeable 
chaff and flare magazines. The system will identify the 
number and type of expendables in each dispenser 
and will obtain the initial number of cartridges. When 
power is applied, the system will display the count of 
expendables remaining on the cockpit control unit. An 
advanced variant of the Series 300 CMDS has been 
offered as a form factor replacement for the existing 
CMDS in the F-16 aircraft. 


Vicon 78 Series 400 

The Vicon 78 Series 400 has been selected for a fleet- 
wide upgrade of Royal Air Force Tornado F. Mk 8 air- 
craft. It incorporates the advanced electronics of the 
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The Vicon 78 Series 210 airborne decoy dispens- 
ing system was used by Royal Air Force Tornado 
F. Mk 3 aircraft during the Gulf War 


The Vicon 78 Series 600 countermeasures dis- 
penser is designed for the Frazer-Nash common 
rail launcher 


Series 300 together with the eight-cartridge 16-shot 
55 mm dispenser format of the Series 210. The Series 
400 will provide a single LRU chaff and flare dispensing 
control unit, which will be cockpit-mounted and provide 
the system control, processing and programme-load- 
ing functions. The system will contro! both chaff and 
flare dispensers. 


Vicon 78 Series 500 

The Vicon 78 Series 500 lightweight stand-alone dis- 
penser has been designed for light aircraft, helicopters 
and RPVs. The 12-shot dispenser has a simple mechan- 
ical and electrical interface and can be operated from 
the cockpit or, in the case of an RPV, via an RF link. The 
system can be configured to interface to an MAW. 


Vicon 78 Series 600 

The Vicon 78 Series 600 countermeasures dispenser is 
designed specifically for the Frazer-Nash common rail 
launcher, to provide a chaff and flare dispensing capa- 
bility. Series 600 dispenser electronics are based on 
the Series 300 system. The dispenser is digitally con- 
trolled from a cockpit control unit and salvo control pro- 
cessor unit mounted in the host aircraft. Fully automatic 
operation can be achieved by interfacing the dispens- 
ing system to the RWR or MAW. The system will identify 
the type and number of cartridges loaded and display 
this information on the cockpit control unit. The dis- 
pensing system is designed to recover from a misfire, 
so that a cartridge failing to fire will not leave a gap ina 
dispensing pattern. 


Status 

In full production. In November 1989 Vinten announced 
an order for the Vicon 78 Series 300 for a number of 
export Hawk aircraft. The Vicon 78 has also been fitted 


dispenser has been developed for the 
Hawk 100 and 200 


to other aircraft, such as the Sea Harrier, CASA 101 and 
Tornado F. Mk 3. 


Contractor 
W Vinten Ltd. 


Vicon 105 dispensing pod 

Vicon 105 is a modular lightweight dispensing pod 
which uses components of the Vicon 78 system to pro- 
vide cost-effective self-protection against radar threats 
and heat-seeking missiles. It is designed for helicopters 
and fixed-wing aircraft where structural constraints pre- 
clude the use of airframe-mounted dispensers. 

Vicon 105 can be configured for two dispensers or 
for up to six dispensers by adding modules to the pod. 
Modules can also be used to house radar warning 
receiver and missile approach warner LRUs. It is capa- 
ble of fitment to any fixed- or rotary-wing aircraft 
equipped with weapons racks or fuselage/wing pylons 
with 14 in NATO attachments. 

The firing trajectory of the dispenser modules can be 
preset to optimise the effectiveness of the chaff and IR 
flares. Manual or fully automatic dispensing versions of 
Vicon 105 are available. The automatic version inter- 
faces directly to the RWR via a serial data link or 
databus. 


Specifications 

Dimensions: (diameter) 366.7 mm 

(two dispenser modules) 1645 mm, 355.6 mm for each 
additional module 

Weight: (empty) 35 kg 

(loaded - one chaff, one flare) 62 kg 


Contractor 
W Vinten Ltd. 


The Vicon 105 countermeasures dispensing pod 


UNITED STATES OF AMERICA 


AN/APR-44(V) radar warning 
receiver 

With the company designation CMR-500B, the low-cost 
AN/APR-44(V) radar warning receiver is based on the 
AN/APR-42 with which it is electronically interchange- 
able and compatible. It has been adopted by the US 
Army and Navy. 

The CMR-500B is a modification of the CMR-400 
warning receiver and is electrically interchangeable 
and compatible with the AN/APR-42 for full threat 
detection capability. 


The system consists of three units. The AEL Model 
AS-3266 antenna is a monopole unit which provides 
omnidirectional, vertically polarised coverage within a 
50° elevation sector and is designed to be mounted on 
a flat horizontal surface. The receiver is a radio fre- 
quency chopped, crystal video type with a bandpass fil- 
ter followed by a radio frequency switch/detector 
module, a linear video amplifier and processing circui- 
try. The video amplifier output is routed to a comparator 
before being compared with a radio frequency 


chopping signal in the processing logic. This pro- 
cedure detects any continuous wave signal and trig- 
gers a 3 kHz audio output, a logic output, an alert lamp 
drive and a 2 Hz logic blink signal. The third unit is a 
control panel which includes the alert light indicator. 


Three versions of the system are available. The 44(V)1— 


incorporates the R-2097 receiver for coverage of the 
H/I-bands, the 44(V)2 uses the R-2098 J-band receiver 
and the 44(V)3 covers H-, l- and J-bands. 
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Specifications 

Dimensions: 165 x 94 x 229 mm 

Weight: 0.85 kg 

Frequency and bandwidth: selectable 
Sensitivity: (min) -45 dBm 

Max RF input level: (integral limiter) 1 W CW 


Status 

In production. The US Navy plans to install 139 systems 
in UH-1N helicopters at a total cost of $8.3 million. A 
V(3) version is planned for the OH-58 helicopter and is 
also being considered for the RAH-66 Comanche. In 
mid-1987 AEL announced a $9.3 million US Army con- 
tract for 229 systems. 


Contractor 
AEL Defense Corp. 


AN/FSQ-T22 trainer 


The AN/FSQ-T22 programme provides training for 
ECM flight crews by radiating electromagnetic signals 
that simulate threat radar systems in a hostile EW 
environment. The system will also enable flight crews to 
practise ECM techniques that can be monitored and 
evaluated for their effectiveness. 

The AN/FSQ-T22 is in the early design stage and no 
technical details are available. 


Status 

In January 1990, AEL Defense Corp received a contract 
worth $15 million to design, develop, install and provide 
on-site support for the AN/FSQ-T22. 


Contractor 
AEL Defense Corp. 


CMR-500B receiver 


The CMR-500B is a small, low-cost warning receiver, 
designed to detect CW signals. The warning receiver 
provides a visual and aural output of detected CW RF 
signals within the frequency range determined by an 
input filter. The CMR-500B is a modification of the AN/ 
APR-42 (CMR-400) warning receiver and is electrically 
interchangeable and compatible with the AN/APR-42 
for full threat capability. 

The system consists of three parts: monopole 
antenna providing omnidirectional vertically polarised 
coverage; receiver, which contains an PF filter, detector 
limiter switch, video amplifier, processing and output 
circuitry; and control panel, containing alert indicator 
lamp, on/off volume control and phone jack. 

The AEL Model AOS-1543 antenna is an omnidirec- 
tional vertically polarised antenna, designed for mount- 
ing on any flat horizontal surface on the underside of 
the aircraft fuselage. When mounted on the conductive 
ground plane, the antenna provides coverage in the 
solid angle defined by an elevation sector 50° wide and 
omnidirectional in azimuth. The gain is 3.5 dB at the 
beam peak which occurs 15° to 25° below the horizon 
as a function of the ground plane shape. 

The receiver is an RF-chopped crystal video type, 
with a CW sensitivity of -45 dBm. The receiver consists 
of a bandpass filter followed by an RF switch/detector 
module, a linear video amplifier and processing circui- 
try. The output of the video amplifier is routed to a com- 
parator and then to the processing logic, where it is 
compared to the RF-chopping signal to detect the pres- 
ence of a CW signal. The processing circuitry provides 
a 3 kHz audio output, a 1.5 KHz logic output, an alert 
lamp driver and a 2 Hz logic blink signal upon reception 
of a CW signal. The receiver RF frequency is restricted 
by the bandpass filter to the frequencies of interest. 
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Special pulse suppression circuitry is incorporated in 
the receiver to prevent false alarms. A power supply 
regulator is integral with the receiver for operation from 
28 V DC aircraft power. 

The incorporation of a control panel is optional, 
determined by the mission requirement. The control 
panel provides an alert light indicator and a phone jack 
for a headset for aural alert indication. The control 
panel also provides an on/off switch and two interface 
cables. 


Specifications 
Dimensions: 91 x 91 x 33 mm 
Weight: 0.354 kg 


Contractor 
AEL Defense Corp. 


Threat emitter simulator 

The threat emitter simulator simulates search, missile 
homing and fire-control radars over the three bands 7.8 
to 8.5 GHz, 8.5 to 9.6 GHz and 14 to 15.2 GHz. It covers 
pulse widths of 0.1 to 2 ms and stable, jittered and stag- 
gered PRFs from 3 to 6000. Programmable scan simu- 
lations include circular, steady, horizontal sector 
on-centre and horizontal sector off-centre. 


Contractor 
AEL Defense Corp. 


AN/ALQ-99 stand-off tactical 
jamming system 

AIL Systems provides the tactical jamming section to 
the AN/ALQ-99 electronic warfare system which, 
launched in 1965, represents a major element of the 
defensive equipment on the US Navy Grumman EA-6B 
Prowler and US Air Force General Dynamics EF-111A 
Raven electronic warfare aircraft. Grumman is the 
prime contractor for both these aircraft, which are cov- 
ered under that company’s entries. The ALQ-99 jammer 
is claimed to be the first such system with real-time digi- 
tal processing to determine the nature of threat signals 
and automatically assign jamming priorities. 

In May 1975 an upgraded version of the system, des- 
ignated AN/ALQ-99E and optimised for the US Air 
Force, was launched for the Raven. In October 1984 
steps were taken to improve the system further under 
the terms of a $65.88 million contract awarded by the 
US Air Force to a team led by AIL Systems and compris- 
ing General Dynamics, Comptek Corporation, Delco 
Systems and Whittaker Tasker Systems. The contract 
covered development and production of equipment for 
the 42 Ravens. Modifications affected virtually every 
part of the system. Thus the receivers incorporated ana- 
logue/digital converters, new signal processors oper- 
ated faster and had bigger memories and new exciters 
for the transmitters provided a greater number of jam- 
ming modulations, each one compressed into a nar- 
rower bandwidth. Along with the exciters and 
transmitters went improved antennas that generated 
narrower beams for better energy concentration, al- 
though these were the subject of separate contracts 
awarded in 1985. Each aircraft has five exciters driving 


The AIL Systems AN/ALQ-99 jammer pod installed 
on a US Navy Grumman EA-6B Prowler 


10 transmitters and the US Air Force plans to replace 
two of the exciters with new designs. Likewise each 
EF-111A has three digital computers which will be 
replaced by systems with MIL-STD-1750A architecture. 
The US Air Force cancelled the EF-111A upgrade con- 
tract in June 1988. A new RFP was issued by the US Air 
Force in Autumn 1990. 


Status 

AN/ALQ-99 and 99E in service. Six sets of improved 
99E were delivered for flight trials beginning in June 
1986. Production of this upgraded version began in 
1987. AIL Systems was awarded a $22 million contract 
for 12 sets in mid-1987 and in late 1987 a contract val- 
ued at $5 million for 12 sets of the ALQ-99 was 
announced. Production should continue until the 
mid-1990s. 


Contractor 
AlL Systems Inc. 


AN/ALQ-130 communications 
jamming system 

Delivery of the AN/ALQ-130 communications jammer 
commenced in 1974 for US Navy Douglas A-4 Sky- 
hawk, Grumman A-6 Intruder and EA-6B Prowler, LTV 
A-7 Corsair, and McDonnell Douglas F-4 Phantom air- 
craft. The system’s principal function is the disruption 
of enemy defence communication links and surface-to- 
air missile radar operations. Jamming may include 
broadband and/or acoustic noise or spot-frequency 
jamming, but the former is more likely. Development 
was initiated as an AN/ALQ-92 update programme. It is 


The US Navy Grumman EA-6B Prowler carries the 
AIL Systems AN/ALQ-130 communications 
jamming system internally 


internally mounted on the EA-6B, but may be externally 
carried on other types. 


Status 
In service on a number of US Navy aircraft. 


Contractor 
AIL Systems Inc. 


AN/ALQ-161 ECM system for the 
B-1B 

AIL Systems is prime contractor for the most costly and 
capable ECM system to be built in the western world - 
the AN/ALQ-161 suite for the US Air Force Rockwell 
B-1B. A substantial part of the 40 per cent increase in 
EW funding requested by the US Defense Department 
in the FY 85 plan related to this project. The ALQ-161 
was launched in 1972 under AlL Systems leadership for 
the Rockwell B-1A bomber, but the effort came to a halt 
when the aircraft was cancelled in June 1977. The pro- 
gramme was, however, reinstated in October 1981. AIL 
Systems accordingly resumed its task as ALQ-161 pro- 
ject leader, having participated in limited flight trials 
with one aircraft since 1979. While the system has 
undergone some redesign to incorporate new require- 
ments and technology that have arisen during the dor- 
mant period, a basis of confidence was built up on the 
results of more than 400 hours of operation during 95 
flights with a B-1A prototype. The principal goal of these 
early trials was to demonstrate that the system would 
operate in harmony with the B-1A’s flight control system 
and offensive avionics system. The current equipment 
is being developed under restart and initial production 
contracts worth more than $1700 million have been 
awarded to AIL Systems and its subcontractors. Each 
aircraft set is understood to cost around $20 million, 
approximately one-tenth the cost of a complete B-1B, 
and comprises no fewer than 108 LRUs, with a total 
weight of 2300 kg exclusive of cabling, displays and 
controls. Total cost of the ALQ-161 programme is esti- 
mated at more than $2000 million. 

The operating frequency range is approximately 0.5 
to 10 GHz, to cover CIS early warning, ground-con- 
trolled interception, surface-to-air missile and intercep- 
tor radar frequencies. Jamming signals in the higher 
regions of the ECM spectrum are emitted from three 
electronically steerable, phased-array antennas: one in 
each wing-glove leading edge and the third in the fusel- 
age tail cone. Each antenna provides 120° azimuth and 
90° elevation coverage. Lower frequency signals are 
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emitted from quadrantal horn antennas mounted along- 
side the high frequency equipment. 

Major subcontractors in the AN/ALQ-161  pro- 
gramme are Northrop, Litton Industries and Sedco Sys- 
tems. All companies serve as subsystem managers and 
have responsibilities for receivers, data processing and 
jamming techniques. Northrop provides the low fre- 
quency jamming antennas and Sedco is supplying the 
phased-array antennas. 

AlL Systems is responsible for system integration 
and for the LRUs including 51 unique designs. Most of 
the LRUs are about 0.03 to 0.06 m° in volume and 
weigh between 18 and 36 kg. The majority are readily 
accessible and can be easily removed or installed by 
one or two people. Total power required is about 
120 kW. 

Key improvements introduced since the programme 
restarted include: a frequency extension into the 
K-band to improve the warning and jamming perform- 
ance; extension into the low frequency domain below 
200 MHz to improve the response of the warning sys- 
tem; introduction of a digital radio frequency memory to 
permit the deception jamming of more advanced CIS 
radars, notably those employing pulse Doppler tech- 
niques; and introduction of a new tail warning system. 
The last was to have originally been the Westinghouse 
AN/ALQ-153 radar, chosen in competition with AIL Sys- 
tems’ own AN/ALQ-154. Both systems had been flight 
tested in 1978 and the ALQ-153 was selected to update 
the Boeing B-52G. Subsequent investigation by AIL 
Systems, however, showed the tail warning function 
could be integrated with the ALQ-161 to a very large 
extent with considerable savings in weight and cost. 
AIL Systems was accordingly awarded a $9.1 million 
contract in September 1983 to extend the ALQ-161 sys- 
tem to include this function. In another change, an IBM 
101D computer replaced the earlier Litton system as 
the central processor, making for commonality with a 
similar machine elsewhere in the aircraft. The computer 
uses software based on Jovial to identify the function of 
every hostile radar, assess its potential threat and 
assign a jamming priority. Three sets of phased-array 
antennas mounted in the wing leading edges and tail 
provide full 360° coverage in Bands 6, 7 and 8, anten- 
nas for lower frequencies being located fore and aft in 
the airframe. 

Some indication of the magnitude of the system is 
provided by the observation during early design that al- 
though the preferred subsystem configuration involved 
an increase in uninstalled weight of 57 kg, it eliminated 
304 kg of cabling. 

Two complete systems were delivered for continuing 
trials with a modified Rockwell B-1A in the Summer of 
1984 and for the first production B-1B; the latter made 
its initial flight in October 1984. Production rate was 
built up to four systems a month by May 1986. Con- 


The AIL AN/ALQ-161 system for the B-1B 


tinued testing and evaluation was supported by a com- 
prehensive integration test-rig at AlL Systems Deer 
Park, New York plant. In August 1985 AIL Systems was 
awarded a $1800 million contract for the final 92 
ALQ-161 shipsets, believed to be the largest ever EW 
contract. 

Problems in development were reported in mid-1986 
leading to the first 22 B-1Bs not being equipped with 
the tail warning system which had been scheduled to 
enter service in mid-1987. Problems with the tail warn- 
ing system and with repeatability of results from the sys- 
tem as a whole were a part of a list of deficiencies in the 
B-1B’s performance made public at the end of 1986. Of 
a $600 million request made by the US Department of 
Defense at that time to extend the capabilities of the 
B-1B, almost $100 million was allocated to bring the 
ALQ-161 up to its original specification and solve other 
problems (according to the DoD), while the bulk of a 
$131 million element within the $600 million total 


requested for expenditure in 1988/89 was to upgrade 
the defensive avionics suite to meet capabilities which 
have emerged since the original baseline was set in 
1982. 


Status 

Production of 100 contracted systems was completed 
in October 1987. After a series of successful US Air 
Force reviews, the tail warning system has been 
installed in the B-1B. The Air Force is reviewing a plan 
submitted by AIL Systems to improve and upgrade all 
AN/ALQ-161 systems. In February 1991 AIL was 
awarded a $16.5 million contract for AN/ALQ-161A sys- 
tems for the Northrop B-2 and an additional $5.491 mil- 
lion to upgrade systems for the B-1B. 


Contractor 
AIL Systems Inc. 


AN/ALR-52 ECM receiver 

The AN/ALR-52 is a multi-band Instantaneous Fre- 
quency Measuring (IFM) receiver for airborne or land 
applications. A naval variant is also produced, as the 
AN/WLR-11. Typical systems cover the microwave fre- 
quency band from 0.5 to 18 GHz, using receiver mod- 
ules that cover octave bandwidths. Additional 
capabilities include: provision for selection of a particu- 
lar signal or frequency band; blanking of signals which 
are of no further interest; separation of interleaved 
pulse trains; measurement of radar parameters; analy- 
sis of CW in addition to pulse trains; and direction of 
arrival measurement. The complete equipment pro- 


vides for two operator positions, each equipped with a 
control unit and a display. The two IFM control units are 
capable of complete control over any band selected. If 
the same band is selected by both units, the video pro- 
cessing unit gives priority control to one position only. 
All intercepted signals, however, are presented on the 
displays at both positions. 

A modified version of the ALR-52 has been devel- 
oped and deployed, with one of the operator positions 
replaced by an interface unit to link the IFM receiver 
with a digital computer. This system employs a 1 to 
18 GHz DF antenna system. The computer uses the 
data to tag every received pulse with its frequency, 


pulsewidth, time of arrival and azimuth. This infor- 
mation is stored and used to develop a library of emitter 
parameters. 


Status 

In operational service. The AN/ALR-52 is fitted to the 
Lockheed EP-3E ELINT aircraft operated by the US 
Navy. 


Contractor 
ARGO Systems Inc. 


EC-24A electronic warfare 


training aircraft conversion 
Chrysler Technologies Airborne Systems (CTAS) has 
converted a McDonnell Douglas DC-8-54 as an elec- 
tronics warfare aircraft for use by the US Navy’s Fleet 
Tactical Readiness Group (FTRG) which acts as the 
Orange Force in exercises. The EC-24A, which is the 
platform for the Orange Force Commander, is based at 
Waco and operated and maintained by the civilian 
crews of Chrysler Technologies Airborne Systems. 

The EC-24A has a crew of 10, including three flight 
crew, six systems operators and the Orange Force 
commander. There are seats for a further 20 people on 
the aircraft. 

The aircraft is equipped with two AN/ALT-40 radar 


The DC-8-54 converted by Chrysler Technologies Airborne Systems into the US Navy’s EC-24A 
electronic warfare aircraft 


jamming systems with steerable antennas, two Collins 
AN/USQ-113 communications systems jammers, two 
Lundy AN/ALE-43 chaff dispensers effective over the 
A/J bands, two Scientific Communications AN/ALR-75 
ESM receiver systems with pulse analysers to give 
onboard signal identification capability, six Collins AN/ 
ARC-159 UHF, four Collins AN/ARC-190 HF and two 
Collins AN/ARC-186 VHF transceivers, two OE-320 
direction finding systems, two Hewlett-Packard HP-322 
computers, one KY-58 secure communications system 
and one AN/PSC-3(V)1 Satcom radio. 

CTAS also operates and maintains two US Navy 
NKC-135A aircraft in support of FTRG, in a similar role 
to the EC-24A. 


Contractor 
Chrysler Technologies Airborne Systems Inc. 
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AN/AAR-44 missile warning 


system 

The AN/AAR-44 passive airborne warning receiver util- 
ises the threat missile’s inherent infra-red energy to pro- 
vide warning of missile attack. The system continuously 
searches a hemisphere to verify and track missile 
launches. It warns the aircrew of missile position and 
automatically controls countermeasures to neutralise 
threats and enhance survivability. 

Design features include automatic warning and 
countermeasures command, track-while-search pro- 
cessing, multiple missile threat capability and counter- 
measures discrimination capability. Multidiscrimination 
modes against solar radiation, terrain and water reflec- 
tion eliminate false alarms. MIL-STD-1553B bus inter- 
face capability is incorporated. 


Specifications 

Dimensions: (sensor) 400 x 369 mm diameter 
(processor) 200 x 212 x 252 mm 
(control/display unit) 102 x 142 x 150 mm 
Weight: (sensor) 17.91 kg 

(processor) 8.82 kg 

(control/display unit) 1.12 kg 

Power supply: 115 V AC, 400 Hz, 190 VA 

28 V DC, 25 W 


Status 
In production. Fitted to US Air Force C-130 and C-141 
aircraft. 


Contractor 
Cincinnati Electronics Corporation. 


AN/AAR-FX missile warning 


system 

The AN/AAR-FX is a miniature missile warning receiver 
for aircraft self-protection. It is intended to protect 
advanced fighter/attack aircraft against evolving air-to- 
air and surface-to-air missiles by enabling effective use 
of countermeasures. Performance and flexibility also 
make the AN/AAR-FX an ideal choice for transport, 
bomber, rotary-wing, armoured vehicle and shipborne 
applications. 

The AN/AAR-FX is capable of long-range acquisition 
and precise location. The unit is effective at all altitudes 
without respect to ground clutter, solar interference, 
battlefield smoke or velocity. 


Cincinnati Electronics AN/AAR-44 missile warning system with (left to right) control display unit, conical 
detector head and processor 


The Cincinnati Electronics AN/AAR-FX missile 
warning receiver 


In order to provide the miniaturised AN/AAR-FX at 
minimum possible cost, Cincinnati Electronics is using 
the signal processor and software it developed for its 


earlier warning receivers, with a tailored scanner for 
fighter installations. 


Specifications 

Dimensions: (processor) 152.4 X 177.8 x 228.6 mm 
(sensor) 508 x 101.6 mm diameter 

Weight: 21.5 kg (with two sensors) 

Power supply: 115 V AC, 400 Hz, 0.95 A 

28 V DC, 1.4 A (steady state), 2.5 A (maximum) 


Status 
A prototype system has been ground-tested. Airborne 
tests were carried out during 1992. 


Contractor 
Cincinnati Electronics Corporation. 


AN/ASQ-191 system 

The AN/ASQ-191 has been developed for use in air- 
borne, fixed or mobile ground applications and covers 
the frequency range 225 to 400 Mkz. It has two basic 
modes of operation: a communications mode for voice 
comms or deception, and a command, control and 
communications countermeasures mode for monitor- 
ing and jamming. It can operate against fixed frequency 
or slow frequency-hopping radios. The AN/ASQ-191 
incorporates a number of automatic scanning, monitor- 
ing and jamming functions which cover the complete 


frequency range, parts of it or selected frequencies. 
The jammer has an output of about 100 W and the jam- 
ming sequence includes a 6 ms look-through. A 400 W 
jamming variant is available. 


Status 
Fully developed. 


Contractor 
Collins Avionics and Communications Division. 


UST-104 radio countermeasures 


set 

The Collins UST-104 radio countermeasures equip- 
ment provides reliable HF, VHF and UHF ESM and ECM 
over the 2 to 500 MHz frequency range. The system is 
suitable for installation on airborne and ground-based 
platforms. Equipment operation and control is 
accomplished with the operator control unit which can 
be mounted remotely. Hard copy capability is available 
through a front panel printer. All parameters, system 
commands and system operation are shown on either a 
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high resolution CRT in the operator display in a large 
aircraft or an electroluminescent display in a smaller 
tactical aircraft. 

UST-104 capabilities include scanning, display and 
jamming of target activity throughout the entire range, a 
selected range or selected frequencies. 


Status 
In production and operational service. 


Contractor 
Collins Avionics and Communications Division. 


The Collins UST-104 radio countermeasures set 


AN/ALQ-133( ) advanced quick 


look ESM subsystem 

The AN/ALQ-133( ) is the ELINT subsystem for the US 
Army’s Guardrail/Common Sensor RC-12K aircraft. 
This system, with the addition of Advanced Quick Look 
(AQL) and communications intercept improvements, 
will become the Guardrail/Common Sensor system. 
AQL provides up-to-date non-communications inter- 


cept capabilities to the intelligence processing facility 
on the ground. 

The system provides non-communication threat sig- 
nal intercept direction finding and identification, 360° 
field-of-view all-weather operations, real-time sensor 
system control. via data link and electronic order of bat- 
tle assessment. 


Status 
In service in the US Army RC-12K aircraft. 


Contractor 
Electronics & Space Corporation. 


AN/ALQ-151 airborne jammer 

The AN/ALQ-151 is the major EW sensor in the US 
Army’s Bell EH-1H and Sikorsky EH-GOA ECM helicop- 
ters designated Quick Fix | and Quick Fix Il respectively. 
Design commenced in 1975 and the system entered 
production in 1984. The ALQ-151 is used to deny the 
enemy the use of his radios for battlefield communi- 
cations in helicopters. 


Status 

Quick Fix | in service on US Army Bell EH-1H helicop- 
ters. ESL has produced 12 AN/ALQ-151 systems. Pro- 
duction of Quick Fix Il will be undertaken by Tracor. 


Contractor 
ESL Inc. 


Guardrail SIGINT system 


Guardrail is an airborne SIGINT system that intercepts, 
locates and classifies target systems and transmits 
data to ground processors to provide real-time intelli- 
gence information. The Guardrail suite consists of a 
transportable ground-based system and RU-21H and 
RC-12D aircraft carrying remotely controlled mission 
equipment. 

The Guardrail system operates in the three fre- 
quency bands 20 to 75 MHz, 100 to 150 MHz and 350 
to 450 MHz. 


Status 
Guardrail has been in operational service with the US 
Army for a number of years on RU-21H and RC-12D 


aircraft. The original Guardrail Il was updated to IIA and 
was later updated to Guardrail IV. Further updating has 
provided the latest version, Guardrail V, under the 
nomenclature AN/USD-9(V)2. Development is pro- 
ceeding on a remote relay system for Guardrail V using 
satellite communications. A further product improve- 
ment programme has been called for and in September 
1990 ESL was awarded a $41 million contract. 


Contractor 
ESL Inc. 


Airborne remote-controlled ESM 


system 

The airborne remote-controlled ESM system consists 
of a number of radio receivers and antennas operated 
by remote radio control from a ground facility which is 
equipped with the necessary processing and display 
equipment. It is intended to be carried in small, rela- 
tively inexpensive aircraft and the system configuration 
can be tailored to the particular aircraft type. Onboard 
equipment would normally consist of radar detection 
units covering the frequency range 0.5 to 18 GHz, radio 
monitoring receivers covering 1.5 MHz to 2 GHz and 
radio direction finding systems covering 20 to 
1200 MHz. The data link is a full-duplex highly direc- 
tional system. 


Status 
Fully developed as a private venture. 


Contractor 
E-Systems Inc. 


AN/APR-39(V)1 radar warning 


receiver 

The AN/APR-39(V)1 radar warning receiver is used in 
US Army, Navy and Marine Corps helicopters and now 
equips 15 types of aircraft as well as fast patrol boats 
and gun boats. It can determine the frequency, pulse 
repetition frequency, pulsewidth, persistence and 
threshold power level of surface-to-air missile and anti- 
aircraft gun-laying radars. Coverage is continuous 
across the E to | band and there is additional coverage 
in parts of the C, D and J bands. The system employs 
two dual video receivers, an under-fuselage blade 
antenna, four spiral cavity-backed antennas, an indi- 
cator unit, a comparator and a control unit. The equip- 
ment provides indications of bearing, identity and the 
mode of operation of detected signals on a cockpit dis- 


play. Proportional PRFs of displayed signals and alarm 
tones are presented to the aircrew via the audio system. 

An updated version, designated AN/APR-39(V)2, 
which incorporates a Loral CM-480/APR-39(V) digital 
processor in place of the (V)1’s comparator, is now in 
production. The Loral unit performs signal sorting, 
identification of emitters, bearing computation and 
character generation for the presentation of threat 
details in alphanumeric form on the cockpit display. 
This unit incorporates repetition interval filters and 
coded amplifier outputs. A PROM/RAM with 19-byte 
memory is provided. 


Specifications 
Weight: (AN/APR-39(V)1, without cables) 3.63 kg 
(AN/APR-39(V)2) 6.5 kg 


Status 

In production. The first production order for 359 sets 
was placed in October 1975. Deliveries of the (V)1 sys- 
tem total over 6000 units. In August 1987 E-Systems 


Units of the E-Systems AN/APR-39(V)1 radar signal detecting set 


announced a $1.9 million US Army contract for 224 sys- 
tems, and 230 APR-39(V)1s are also to be supplied to 
Standard Electrik Lorenz for the PAH-1 helicopter. 

Litton Applied Technology manufactures the AN/ 
APR-39A(V)3 and 39A(XE-2) digital versions of this 
system. 


Contractor 
E-Systems Inc. 


Nanomin receiver 
The Nanomin receiver combines broad tuning range, 
small size, low power dissipation and light weight to 
meet demanding mission requirements. In addition, the 
modular design allows for ease of maintenance and 
expansion of functions. 

The receiver has the capability of intercepting signals 
over the frequency range 20 to 1500 MHz and demod- 
ulating AM, narrowband FM, wideband FM and CW 


signals, with a frequency resolution of 100 Hz. The mul- 
tiple intermediate frequency bandwidths accommo- 
date single or multiple channel voice and data, 
telemetry and pulse reception. 

Flexibility to accommodate diverse system require- 
ments is an integral design feature of the Nanomin 
receiver. Multiple demodulator types are provided for 
reception of different signal types. Receiver control, via 
the serial databus, is a significant advantage in multiple 


receiver applications. Receiver audio, video and IF out- 
puts support all types of signal analysis and exploitation 
from intelligence listing to fine grain spectral analysis. 

A dual channel, differentially coherent, version of the 
Nanomin receiver is available for DF applications. Also 
available is a single channel unit covering 20 to 
500 MHz for applications that do not require the full fre- 
quency coverage of the basic unit. 
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Specifications 

Dimensions: 53.3 x 124.5 x 114.3 mm 
Weight: 1.08 kg 

IF bandwidths: 6, 15, 50 and 400 kHz 


Contractor 
E-Systems Inc. 


Airborne radar jamming system 
The Airborne Radar Jamming System (ARUJS) is a high 
power stand-off jammer intended to be used against air 
defence, surveillance and target acquisition radars. It is 
designed to be carried in a helicopter, probably in the 
UH-60 Black Hawk, and would be deployed behind for- 
ward troop positions. 

The technology employed in the ARUS is based on 
the AN/ALQ-99 jamming system used by the US Navy 
in its EA-6B aircraft and the US Air Force in its 
EF-111As. This provides detection of a threat signal, 
location of the emitter, comparison against a threat 
library held in the system’s computer and transmission 
of a jamming signal. 


Status 
In development. 


Contractor 
Grumman Corporation. 


EA-6B Prowler electronic warfare 


aircraft 

The EA-6B Prowler is a dedicated EW variant of the US 
Navy Grumman A-6 Intruder and has been in low vol- 
ume production since the late 1960s. The Prowler’s pri- 
mary mission is to protect surface vessels and aircraft 
by jamming hostile radars and communications. Sec- 
ondary missions include electronic surveillance, anti- 
ship missile defence and training for the radar oper- 
ators of ships and aircraft. The bulged fairing on the tail 
fin encloses sensitive surveillance receivers that can 
detect radars at long range. 

The Grumman EA-6B aircraft has a four-man crew of 
one pilot and three electronic countermeasure officers 
and has less automation than the larger EF-111A with 
its two-man crew. It is designed specifically to meet US 
Navy mission requirements and carries much of its jam- 
ming equipment in up to five pods attached to the fusel- 
age and wing pylons. Principal EW systems are the 
Lundy AN/ALE-29A chaff and flare dispenser and the 
AIL AN/ALQ-99 tactical jamming system. The ALQ-99 
has 10 times the jamming power of previous systems 
according to Grumman. Each pod is equipped to jam 
one of seven frequency bands and the aircraft can carry 
combinations of pods and fuel tanks, depending on the 
mission. Emitter information is fed to a central digital 
computer that processes data for display or recording. 
Detection, identification, direction finding and _ acti- 
vation of the jammer system can be accomplished 
manually or automatically. 

The EA-6B has been the subject of several improve- 
ment programmes. The EA-6B EXCAP (EXpanded CA- 
Pability) was the first, being delivered in 1973. This 
aircraft featured updated EW equipment to meet threat 
emissions in six frequency bands. Then followed the 
EA-6B ICAP (Increased CAPability) in mid-1976, with 
shorter processing times, new multiformat displays and 
improved communication, navigation and _ IFF 
equipment. 

The EA-6B ICAP 2 is a further improvement, in which 
the exciters mounted in the external pods can now jam 
two different frequency bands simultaneously. The 
core capacity of the AN/AYK-14 computer has been 
increased and the system can now act in concert with 
equipment on other Prowlers so that three aircraft can 
together mount a co-ordinated countermeasures mis- 
sion. The first ICAP 2 aircraft was handed over to the US 
Navy in April 1984. Grumman have built 40 EA-6B ICAP 
2s and will probably modify a further 15 earlier versions. 

The EA-6B ADVCAP (ADVanced CAPability) was 
launched by the US Navy in late 1982 with a contract on 


Grumman. A substantial part of the work was conduc- 
ted by Litton Amecom which developed the OR-262 
receiver/processor system based on the AN/ALR-73 
passive detection system in the US Navy Grumman 
E-2C Hawkeye aircraft. Out of 130 EA-6Bs 105 are to be 
remanufactured, to extend the service life of the aircraft 
to 2020. The programme will include an avionics 
upgrade with new HUD, multifunction displays, GPS 
receiver, replacement of the Control Data XN-4 central 
computer with dual XN-8, replacement of the tape 
recorder with a disk-based system and modifications to 
the Norden AN/APS-130 radar. 

Developments of the mission equipment include up- 
grading the Litton Amecom receiver/processor group 
to enhance passive detection, improving the active por- 
tion of the AN/ALQ-99 jamming system and replace- 
ment of the AN/ALQ-92 with the Lockheed Sanders 
AN/ALQ-149 communications/radar jammer. 


Status 

To date Grumman has received $600 million in full- 
scale development contracts on the ADVCAP pro- 
gramme and associated aircraft and avionics 
upgrades. Technical and operational assessments of 
ADVCAP EW improvements and avionics began at the 
end of 1991 for completion in mid-1993, at which time a 
decision on low rate initial production should be taken. 


Contractor 
Grumman Corporation. 


EF-111A Raven electronic warfare 
aircraft 


Grumman is prime contractor for the US Air Force 
Grumman EF-111A Raven EW aircraft programme 
which calls for extensive modification of existing 
F-111A tactical fighter airframes, including the instal- 
lation of new wiring, a new environmental control sys- 
tem (which includes liquid cooling), 90 kVA power 
generation system and structural modifications to the 
fin, weapon bay, rear fuselage, wing glove and environ- 
mental control system inlet. The EF-111A has a crew of 
pilot and electronic warfare officer and is credited with 


ve 


The US Navy Grumman EA-6B Prowler is scheduled to remain in service until 2020 


a largely automatic threat detection and countermea- 
sures capability. Designed specifically to meet US Air 
Force mission requirements, its primary mission is the 
detection, tracking and interception of hostile air de- 
fence forces. 

The major components of the EF-111A tactical jam- 
ming system, which is largely adapted from the EW 
suite on the Grumman EA-6B Prowler (see previous 
entry), are: 

AN/ALQ-99E tactical jamming system; 
AN/ALR-62(V)4 radar warning system; 
AN/ALQ-137(V)4 self-protection system; 
AN/ALE-28 chaff flare dispensers; 
AN/ALR-23 infra-red tail warning receiver; 
AN/ALE-28 ECM dispensers. 

The total suite weighs about 2950 kg. Where details 
are available these systems are described under the 
entry for the manufacturer. 

Subcontractors to the EF-111A project include IBM, 
with its 4 Pi general-purpose central computer and 
Raytheon with transmitters and exciters. 

Two EF-111A prototypes were flight-tested in 1978 
and the first operational EF-111A entered service at 
Mountain Home Air Force Base, Idaho, in October 
1981. A total of 42 aircraft have been delivered. A 
detachment of EF-111As assigned to NATO was 
deployed to the UK during February 1984. 

In October 1984 the US Air Force announced that it 
had chosen a team of companies led by AIL Systems to 
upgrade the AN/ALQ-99E tactical jamming system to 
increase effectiveness against early warning and 
ground control intercept radars and surface-to-air miss- 
iles. Three functions were improved: stand-off jam- 
ming, close-in jamming and penetration/escort. The 
contract was worth $65.88 million. Contractors were 
AIL Systems, General Dynamics, Comptek Research, 
Delco Systems and Whittaker Tasker Systems. 


Status 
In service; no longer in production. 


Contractor 
Grumman Corporation. 


The US Air Force Grumman EF-111A is equipped with the AN/ALQ-99 ECM system 
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AN/ALQ-150 ESM receiver 


The AN/ALQ-150 is a tactical airborne ESM system 
used as part of the Cefire Tiger electronic warfare pro- 
gramme. It is employed against multichannel communi- 
cation transmitters and has an electronic support 
measures capability for integration with jamming sys- 
tems. The complete system is deployed in four modular 
units in three US Army RU-21 aircraft and can be used 
against Frequency Division Multiplexed (FDM), Fre- 
quency Modulated (FM) and Time Division Multiplexed 
(TDM) emitters. 

The Cefire Tiger airborne ESM system interfaces with 
the Le Fox Grey control processing centre and the for- 
ward control and analysis centre to provide overall con- 
trol of all ECM missions on a real-time basis. The control 
processing centre has wideband data links which com- 
municate with up to three Cefire Tiger systems simul- 
taneously. The effective radiated power is from 3 to 10 
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kW, depending on frequency. Frequency ranges in 
each system are: 

Aircraft 1: 60 to 115 and 1500 to 9000 MHz; 

Aircraft 2: 115 to 480 MHz; 

Aircraft 3: 450 to 1500 MHz. 


Status 
The first units were deployed during mid-1984. 


Contractor 
GTE Government Systems Corporation, Electronic 
Defense Sector. 


AN/ALR-60 communications and 


intercept analysis system 
The AN/ALR-60 communications intercept and analy- 
sis system is carried on the US Navy EP-3E electronic 
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The GTE Dragonfly C°CM system equips RAF Canberra ECM aircraft 


reconnaissance aircraft and is used primarily for track- 
ing and identifying former Soviet warships. It is a huge 
complex and has multiple operator positions equipped 
with video terminals which allow the operator to access 
raw audio data and processed text data at random. 
Digitally controlled receivers are operated on a priority 
basis. 

Only seven systems have been built as far as is 
known. They use the latest advances in computer tech- 
nology to provide the maximum information to the oper- 
ators. Computer formatted CRT pages and overall 
control by the computer of the receiving, recording, pri- 
ority and processing functions, are used to ensure 
more complete coverage of all intercepted signals. 


Status 
In operational service. 


Contractor 
GTE Government Systems Corporation, Electronic 
Defense Sector. 


Dragonfly airborne C°CM systems 
The Dragonfly series of Command, Control and Com- 
munications CounterMeasures (C°CM) systems is suit- 
able for either fully automatic or manually controlled 
jamming of radio signals in the VHF and UHF bands. At 
any time the operator can alter the system functions 
and modify the preprogrammed data to suit the oper- 
ational circumstances. In the automatic mode the sys- 
tem monitors selected frequencies and can jam up to 
six at any one time, on a preset priority basis. 

The airborne system consists of two antennas, two 
receivers, an exciter, power amplifier, digital processor 
and a control and display unit, together with a low volt- 
age power supply. 


Specifications 

Weight: 167 kg plus heat exchanger 

Power supply: 115/230V AC, 400Hz, 3 phase, 
9000 VA 

Power output: 1000 W max 

Frequency coverage: VHF and UHF bands 


Status 

In service with RAF Canberra ECM aircraft. GTE had a 
contract to supply the US Air Force with 20 systems val- 
ued at $16 million; deliveries were completed in 1985. 


Contractor 
GTE Government Systems Corporation, Electronic 
Defense Sector. 


AN/AAR-47 missile warning set 
The AN/AAR-47 missile warning set is a small light- 
weight passive electro-optic threat warning device used 
to protect helicopters and low-flying fixed-wing aircraft 
from attacking missiles. 

The basic system consists of multiple Optical Sensor 
Converter (OSC) units, a Computer Processor (CP) and 
a Control Indicator (Cl). The set of OSC units, which 


usually consists of four, is mounted on the aircraft 
exterior to provide omnidirectional protection. The 
OSC detects the rocket plume of missiles and sends 
appropriate signals to the CP for processing. The CP 
analyses the data from each OSC and automatically 
deploys the appropriate countermeasures. 
Multi-directional threats are prioritised for counter- 
measure sequencing. The CP also contains compre- 


The Hercules AN/ALQ-176(V)1 in two-canister configuration with ram-air turbine electrical supply and 
internal electronics tray showing the modular design 


hensive BIT circuitry. The Cl displays the incoming 
direction of the highest priority threat, so that the pilot 
can take evading action. 


Status 

In excess of 600 sets of the AN/AAR-47 have been 
ordered for the US Navy, US Air Force, US Army and 
several foreign customers. It is anticipated that orders 
will exceed 1000 by 1994. 


Contractor 
Hercules Defense Electronics Systems Inc. 


AN/ALQ-176(V) ECM pod 

The AN/ALQ-176(V) is a pod-mounted jamming system 
designed, developed and tested to fulfil aircraft mission 
requirements for ECM support, Stand-Off Jamming 
(SOJ) and combat evaluation and training. The pod sys- 
tem comprises transmitter modules and complemen- 
tary antenna housed in canisters to form a slim pod with 
a 10in (25cm) diameter. The AN/ALQ-176(V) is 
mounted on standard aircraft wing or fuselage stores/ 
munitions stations. The pod offers the option of using 
aircraft internal power or a ram-air turbine. 

The modular design of the AN/ALQ-176(V) pod 
allows flexibility in ECM configurations. A two- or three- | 
canister arrangement is available. The AN/ — 
ALQ-176(V)1 two-canister configuration houses up to 
three voltage-tuned magnetron transmitters. The AN/ 
ALQ-176(V)2 three-canister version provides housing 


for five transmitters. Dependent on frequency band and 
tube selection, each transmitter produces 150 to 400 W 
CW (up to 30 per cent bandwidth) at efficiencies of 
greater than 50 per cent. The transmitters provide ECM 
across the specified threat frequencies. Transmitter 
protection circuits safeguard the system and provide 
fault status to the cockpit control panel. 

The AN/ALQ-176(V) has been specifically engin- 
eered to allow rapid turnround in meeting the demands 
of new threat frequencies. It can accommodate new 
demands through selection of different stored par- 
ameters or through easy replacement of the transmitter 
tube or antenna. Transmitter spares, maintenance 
costs, times and training skills required are greatly 
reduced by the use of standard transmitter design. In 
addition the design incorporates built-in test and pro- 
vides for parameter/mode selection at the cockpit con- 
trol panel. 

The flexibility in ECM pod configuration and standard 
aircraft stores/munitions stations installation enables 
the AN/ALQ-176(V) ECM pod to be used on a wide var- 
iety of tactical and support aircraft. 


Specifications 

Dimensions: (pod diameter) 250 mm 
(pod length) (AN/ALQ-176(V)1) 2140 mm 
(pod length) (AN/ALQ-176(V)2) 2730 mm 
Weight: (transmitter module) 15 kg 
(AN/ALQ-176(V)1 pod) 112 kg 
(AN/ALQ-176(V)2 pod) 201 kg 
Input/output power: 

(AN/ALQ-176(V)1) 2.6 kVA/1.2 kW 
(AN/ALQ-176(V)2) 4.5 kKVA/2 kW 


Frequency coverage: 0.8-10.5 GHz 

Transmitter power output: 150-400 W per tube CW 
(dependent on frequency and tube selection) 
Modulation: noise (various) 

Control: ALQ-10725 and C-9492 aircraft ECM cockpit 
control panel 


Status 

The US Air Force has received an initial batch of 30 sys- 
tems and additional orders have been placed by the 
Royal Norwegian Air Force, the Royal Thai Air Force, 
the Canadian Ministry of Defence and contracted flight 
services of the US Air Force and Navy. 


Contractor 
Hercules Defense Electronics Systems Inc. 


ECM jammer for RPVs 


Hercules has designed, developed, qualified, tested 
and produced a family of low-cost, lightweight and com- 
pact jamming systems and transmitters suited for ECM 
missions by unmanned air vehicles as well as for auton- 
omous naval and ground-based operations. Being eas- 
ily transportable and of low cost makes the system 
particularly suitable for expendable vehicles. 

Using Hercules voltage-tuned magnetrons, the mini- 
jammers cover a large part of the likely threat frequen- 
cies, generally in the 0.8 to 15.5 GHz range. Single and 
double transmitter systems have been developed. A 
double transmitter version with a combined weight of 
less than 18 kg was developed as the active jamming 
system for the USAF Pave Cricket programme. 
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The Hercules double transmitter ECM payload 
developed for the Pave Cricket programme 


Power output per transmitter ranges from 50 to 
200 W, with the weight per single transmitter between 4 
and 5.5 kg. 


Specifications 

Dimensions: 203 x 165 x 127 mm 

Weight: (single transmitter) 4-5.5 kg 

Power output: 50-200 W 

Frequency range: VTM transmitter 0.8-15.5 GHz 


Status 
Qualified and tested. 


Contractor 
Hercules Defense Electronics Systems Inc. 


AN/ALR-47 radar homing and 


warning system 

Developed for the US Navy Lockheed S-3A Viking ASW 
carrier-borne aircraft, the AN/ALR-47 is a comprehen- 
sive passive electronic warfare system which uses four 
cavity-backed planar spiral antennas in each wingtip. 
The aerials are orthogonally directed to enhance mono- 
pulse direction finding, ensuring that threat direction is 
measured very accurately. Associated with them are 
twin, highly sensitive, narrowband receivers and a com- 
prehensive processor. Manual or automatic system 
operation is possible, control being exercised over fre- 
quency band limits, speed of tuning and signal selec- 
tion. The processor indicates the frequency scanning 
limits, scan speed, pulse length, pulse repetition fre- 
quency and bearing limits of any detected radar 
transmissions. 


Status 

In service on Canadian Armed Forces CP-140 Auroras, 
in which application it is designated ALR-502, and for- 
merly in the S-3A. In the S-3A it has been replaced by 
the AN/ALR-76 (see below) as part of the avionics 
upgrade which denotes the S-3B version. 


Contractor 
IBM Federal Systems Division. 


AN/ALR-76 radar warning system 
The AN/ALR-76 is a form, fit and function replacement 
for the ALR-47 (see above) and is part of the Weapons 
Systems Improvement Program (WSIP) which denotes 
the Lockheed S-3B ASW aircraft. Compared with the 
ALR-47 the ALR-76 has an extended frequency range 
and improved capabilities which include the automatic 
classification and location of emitters. The ALR-76 util- 
ises VLSI technology and is of modular construction to 
facilitate future growth. 


Specifications 
Weight: 59 kg 


Status 

In production for the US Navy S-3B Viking. Two con- 
tracts have been awarded, totalling US $49 million, for 
61 systems. 

The ALR-76 also equips the Lockheed EP-3 recon- 
naissance aircraft; a contract valued at $5.8 million for 
seven systems was awarded in March 1986. Deliveries 
of these systems to the EP-3 programme began in Janu- 
ary 1988 and ended April 1989. A contract for $8.615 
million was awarded in March 1991 and a further con- 
tract for $18 million for eight sets for US Navy S-3B air- 
craft was awarded in December 1991. 


Contractor 
IBM Federal Systems Division. 


AN/APR-38 radar warning 
receiver 


IBM supplies radar warning receiver equipment used in 
the AN/APR-38 electronic surveillance measures sys- 
tem installed in US Air Force McDonnell Douglas F-4G 
Wild Weasel aircraft. Details of the system are given in 
the McDonnell Douglas entry. 


Status 
In production. 


Contractor 
IBM Federal Systems Division. 


AN/ASQ-171 ELINT system 
The AN/ASQ-171 is an airborne electronic intelligence- 
gathering system fitted to the US Navy’s EP-3E ECM air- 
craft. Very little information has been released on this 
equipment but it is believed to have the capability of 
detecting backlobe radiation at long distances. It is 
understood to operate from A to J bands, with a capa- 
bility of extension to K band. The system can sort and 
track signals in a dense ECM environment and can 
carry out automatic search and analysis over the com- 
plete spectrum at the same time that detailed threat 
analysis of previous signals is taking place. 


Status 
In operational service with the US Navy. 


Contractor 
IBM Federal Systems Division. 


Advanced threat radar jammer 
The Advanced Threat Radar Jammer (ATR) is a next- 
generation fully integrated RF system designed to 
counter multiple airborne and ground-based threats. 
Under an award to ITT Avionics, ATRJ is currently in 
the advanced development phase. Composed of 
advanced electronic modules, ATRJ will provide radar 
warning and electronic countermeasures in one 
JIAWG-compatible modular architecture. ATRJ fea- 


tures multiple simultaneous threat-handling capabili- 
ties, with advanced ECM techniques against 
monopulse systems, and provides precise direction- 
finding data for co-ordinated onboard sensor 
utilisation. 

The ATRJ design concept incorporates the extensive 
use of both ASIC and MMIC with advanced SEM-E 
packaging techniques to produce a compact, light- 
weight, highly reliable low-cost system. ; 


ATRUJ will protect a variety of rotary and fixed-wing air- 
craft well into the next century and is expected to be the 
core system of the US Army’s integrated family of 
countermeasures. 


Specifications 
Weight: <45.36 kg 
Reliability: 1400 h MTBF projected 
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The Advanced Threat Radar Jammer uses 
SEM-E packaging 


Status 

In September 1990, ITT was awarded an $18 million 
contract from the US Army for the advanced develop- 
ment of the ATRJ. 


Contractor 
ITT Avionics. 


AN/ALQ-117 jamming system 

The AN/ALQ-117 is an active |/J-band jammer devel- 
oped to provide protection to the Boeing B-52 against 
radar-directed missiles and guns. The system, pre- 
viously designated QRC-510, is a dual-mode noise and 
deception tail-mounted system designed for both the 
B-52G and B-52H. The system is installed forward and 
aft in both aircraft. 

The system has been modified to the AN/ALQ-117 
Pave Mint configuration, now known as the AN/ 
ALQ-172(V)1, with improved LRUs, frequency exten- 
sion and threat capability. Anew embedded digital pro- 
cessor capable of handling threat files and flight line 
reprogrammability is also incorporated. The upgraded 
version is described under the AN/ALQ-172 entry. 


Status 

Over 600 examples of the AN/ALQ-117 jamming sys- 
tem have been produced for the US Air Force Boeing 
B-52 strategic bomber fleet. An initial production con- 
tract was awarded in 1972 and installation took place 
during Rivet Ace programme lay-ups in which all B-52G 
and H variants were fitted with electro-optical viewing 
equipment in chin blister installations. 

The AN/ALQ-117 has been in production since the 
mid-1970s and is still used on B-52s. The Pave Mint 
improvement programme began in 1981 and reached 
initial Operational capability in September 1986. Al- 
though the B-52G aircraft will use the modified AN/ 
ALQ-117 (the AN/ALQ-172(V)1), the B-52H is being fit- 
ted with the AN/ALQ-172(V)2. 


Contractor 
ITT Avionics. 


The AN/ALQ-172(V)1 jamming system consists of 
(top, left to right) the PD receiver, PD transmitter, 
PR transmitter and PR receiver, (bottom, left to 
right) the control monitor, control indicator, 
receiver antenna and RF switch 


AN/ALQ-136(V)1/5 radar jamming 
system 

The AN/ALQ-136(V)1/5, developed under contract for 
the US Army, is an airborne radar jamming system 
designed for rotary- and fixed-wing platforms operating 
in the tactical role. Operating in the I/J band, its primary 


The AN/ALQ-136(V)1/5 jamming system is carried 
by US Army AH-1S Cobra and AH-64 Apache 
helicopters 


role is to protect helicopters against radar-controlled 
anti-aircraft and missile systems. It enables the aircraft 
to carry out a mission from a low-level approach and 
pop-up to complete its operational pass before the hos- 
tile radar can initiate a fire sequence. 

The system consists of three units: a control unit; 
separate spiral antennas for transmit and receive; anda 
transmitter/receiver. When the aircraft is illuminated by 
a hostile radar the AN/ALQ-136 automatically operates, 
analyses the received pulses and provides the necess- 
ary electronic countermeasures. The entire system 
weighs approximately 20 kg. It is a microprocessor- 
based system, software programmable and designed 
for future expansion requirements. 


Status 

In operational service, with production complete. More 
than 1200 US Army AH-64 Apache and AH-1S Cobra 
helicopters are equipped with the AN/ALQ-136(V)1/5. 
An export version is being sold overseas and has been 
selected by Saudi Arabia and Egypt for the AH-64 
Apache. 


Contractor 
ITT Avionics. 


AN/ALQ-136(V)2 radar jamming 
system 

The AN/ALQ-136(V)2 is designed to protect attack heli- 
copters and SAR, SEMA, SOF and SOA airborne plat- 
forms from airborne and ground-based radar-directed 
threats. It features rapid reprogrammability to permit 
real-time adaptation to the swiftly changing threat scen- 
arios on the modern battlefield. 

The AN/ALQ-136(V)2 traces its lineage from the AN/ 
ALQ-136(V)1/5. System enhancements include an 
expanded simultaneous threat handling capability 
which automatically selects the appropriate ECM tech- 
niques, a MIL-STD-15538B interface to facilitate system 
integration and extensive BIT. 

Incorporating a substantial use of modern ASIC and 
gate array technologies, the modular architecture of the 
AN/ALQ-136(V)2 provides enhanced system reliability 
and enables the flexible installation and integration of 
the system with the host platform and other onboard 
equipment and systems. The modular architecture also 
lends itself to growth within the same form factor. 

Composed of three LRUs, the system can be used 
with an optional companion remote amplifier to com- 
pensate for the high radar cross-section of specific 
platforms. 


Specifications 
Weight: approx 30 kg 
Reliability: 400-500 h MTBF 


Status 
In production. The AN/ALQ-136(V)2 has been flight 


The AN/ALQ-136(V)2 radar jammer 


tested on the AH-64 Apache and fitted on the MH-60K, 
MH-47E and MH-53J. 


Contractor 
ITT Avionics. 


AN/ALQ-172 electronic 


countermeasures system 

The AN/ALQ-172 defensive avionics system provides 
electronic protection for bomber and special oper- 
ations aircraft against radar-guided surface and air- 
borne threats. 

The AN/ALQ-172 employs advanced jamming tech- 
niques, including monopulse countermeasures. Mul- 
tiple processors are utilised for signal analysis and 
system control. The threat database is flight line repro- 
grammable, which eliminates the need to remove 
equipment for updates to threat and jamming par- 
ameters. Extensive built-in diagnostic software pro- 
vides for self-test and monitoring capabilities. A full 
logistics support network is in place, including a port- 
able computer which analyses detailed self-test results 
via a MIL-STD-1553B databus and predicts a cause of 
failure down to module level. The MIL-STD-1553B bus 
interface can also provide a full threat data display and 
allow system control by an external computer. 

Currently installed on US Air Force B-52 and Special 
Operations Forces C-130 aircraft, the AN/ALQ-172 is 
designed to protect a diversity of platforms includung 
the B-1B. Two versions of the AN/ALQ-172 are currently 
in the inventory, the distinguishing feature being the 
antenna configuration. The AN/ALQ-172(V)1 utilises 
horn antennas and the AN/ALQ-172(V)2 utilises a 
phased array. Both versions use common receiver/pro- 
cessor and transmitter units. 


Status 

In operational service, with production complete. In 
November 1992, the US Air Force awarded a contract 
valued at $32 million to incorporate Gate Array tech- 
nology into the AN/ALQ-172, provide flight line repro- 
grammability for all computer programs and expand 
system memory. This is designed to allow aircraft to 
respond to threats well into the twenty-first century. 


Contractor 
ITT Avionics. 


The Combat Talon Il MC-130H is fitted with the 
AN/ALQ-172(V)2 jamming system 


AN/ALD-11 ESM set 

The AN/ALD-11 ESM was developed for the now-can- 
celled US Navy A-12 aircraft to provide a threat detec- 
tion capability and to provide warning information for 
display to aircrew. In addition, the ESM set provides 
threat hand-off data to the High-speed Anti-Radiation 
Missile (HARM) and threat parameter data for passive 
targeting to the mission avionics bus. 

The ESM set consists of 13 weapon-replaceable 
assemblies: two leading edge interferometer arrays, 
four aft-mounted four-arm spiral elements, three front- 
end receivers, a channeliser, an IF processor, a digital 
processor and power supply. 


Status 
The AN/ALD-11 has completed field testing. 


Contractor 
Litton Amecom. 


AN/ALQ-125 tactical electronic 


reconnaissance system 

The AN/ALQ-125 Tactical Electronic REConnaissance 
(TEREC) sensor detects, identifies, locates and reports 
on threats including surface-to-air missiles and anti-air- 
craft artillery batteries. The sensor can be installed in 
any manned or unmanned aircraft. It is fully automatic 
and allows the operator to determine the geographical 
area and frequency band covered and monitor sensor 
operation, including threat display selection. The 
TEREC sensor gives the tactical commander the ability 
to keep pace with the dynamics of the modern battle- 
field by providing rapid threat recognition and location 
information. In addition to real-time cockpit display of 
threat information, data can be transmitted via data link 
to small mobile ground terminals at the various levels of 
tactical command. 

The airborne sensor comprises 14 LRUs which are 
divided into six functional groups. TEREC uses two 
antennas to provide coverage on both sides of the air- 
craft. A computer-directed frequency search is pro- 
vided over a broad bandwidth and under computer 
control the receiving subsystem scans through the pre- 
programmed RF ranges of interest. Once the data ona 
threat emission is in the TEREC computer, a direction 
of arrival is calculated on the basis of quantitised values 
measured by the interferometer array. Detailed pulse 
train information can be recorded for post-mission 
exploitation and pulse-to-pulse data can be collected 
for agile emitter performance analysis. The system gen- 
eral-purpose computer enables automatic data collec- 
tion, data processing and reformatting of the data for 
display, data linking and magnetic tape recording. 
Operator controls include the tape recorder, data link, 
system power and coverage side. In addition a built-in 
test function can be performed at the operator’s discretion. 


Status 
Production complete. TEREC is fitted to the US Air 
Force McDonnell Douglas RF-4C Phantom aircraft. 


Contractor 
Litton Amecom. 


AN/ALR-59 ESM set 


The AN/ALR-59 is a highly accurate superheterodyne 
direction finding equipment, capable of simultaneous 
coverage over four bands between 2 GHz and 18 GHz 
with fully automatic computerised control of frequency 
scanning. Direction finding is achieved using phase 
interferometer and amplitude comparison techniques. 
Loral makes the four quadrant antenna system. 

The ALR-59 equips Grumman E-2C aircraft operated 
by the US Navy and foreign forces including Israel and 
Japan. Production started in 1973 but the ALR-59 is 
being succeeded by the ALR-73 which entered pro- 
duction in 1981 and, with approximately 150 systems 
required, is likely to continue until 1993/94. 


Status 
In production and in service. The upgraded version of 
the ALR-59 is designated AN/ALR-73 (see next entry). 


Contractor 
Litton Amecom. 


AN/ALR-73 detection system 
The AN/ALR-73 passive detection system is an air- 
borne ESM equipment developed for the US Navy’s 


E-2C airborne early warning aircraft. It is the improved 
version and successor for the AN/ALR-59 and, 
because of the extensive update of that system, has 
been given its own designation. The primary oper- 
ational roles assigned to the E-2C consist of surveil- 
lance of both airborne and surface hostile and friendly 
forces, early warning of hostile aircraft in order to pro- 
tect the fleet, and the exercise of real-time control of 
carrier aircraft. The ALR-73 is intended to augment the 
AEW, surface, sub-surface and command and control 
functions of the E-2C by enhancing the threat detection 
and identification capabilities of the aircraft. It is a com- 
pletely automatic, computer-controlled, superhetero- 
dyne receiver processing system that communicates 
directly with the E-2C command and control central pro- 
cessor. The design of the system was motivated by four 
major considerations: very high probability of intercept 
in dense environments; automatic system operation; 
high reliability; and ease of maintenance. 

Features of the ALR-73 which are related to its inter- 
cept probability performance include 360° antenna 
coverage, four independently controlled receivers, dual 
processor channels and a digital closed-loop rapid 
tuned antenna. Features concerned with automatic 
operation are low false-alarm rate, automatic overload 
logic, an AYK-14 computer which adaptively controls 
hardware and degraded mode operation. 

The system uses 52 grouped antennas in four sets, 
one for each of several wavebands. Each complete set 
iS positioned to look at a 90° sector. The forward and aft 
antennas are in the fuselage extremities and the side- 
ways-looking aerials are in the tailplane tips. All receiver 
sets are under separate control, so wavebands are 
scanned independently and simultaneously in all sec- 
tors. Each antenna has dual processing channels and 
uses digital closed-loop rapid tuned local oscillators. 
The latter provide instantaneous frequency measure- 
ment with fast time response and high accuracy fre- 
quency determination. 

Receiver outputs are collected at a signal preproces- 
sor unit which performs pulse train separation, direc- 
tion finding correlation, band tuning and timing and 
built-in test equipment tasks. Data is then in a form suit- 
able for the general-purpose digital computer, which 
has overall control of electronic surveillance measures 
operations and will vary frequency coverage, dwell time 
and processing time according to prescribed pro- 
cedures. Control of these parameters is aimed at maxi- 
mising the probability of intercepting signals on 
particular missions. Other onboard sensor data and 
crew inputs will determine the technique adopted. Data 
such as signal direction of arrival, frequency, pulse- 
width, pulse repetition frequency, pulse amplitude and 
special tags are sorted by the computer and transmit- 
ted to the E-2C central processor. 

The ALR-73 can measure direction of arrival, fre- 
quency, pulsewidth and amplitude and PRI simul- 
taneously. Scan rate information is also available if 
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called for by the central processor. Special emitter tags 
can be provided. The ALR-73 detects and analyses 
electromagnetic radiations within the microwave por- 
tion of the spectrum and sends emitter reports of pulse- 
width, PRI, direction of arrival, frequency, pulse 
amplitude and special tag to the E-2C’s central pro- 
cessor via its own data processor. The ALR-73 immedi- 
ately reports new emitters to the central processor 
which performs the identification function. It eliminates 
redundant data on emitters for a programmable period 
of time, thus significantly reducing the data rate to the 
central processor. The ALR-73, a multiband, parallel scan, 
mission programmable system covers the frequency 
rangein four bands through step sweeping. Programma- 
ble frequency bands and dwell time permit very rapid 
surveillance of priority threat bands. Non-priority bands 
are also monitored, but at a reduced rate. Probability of 
intercept is increased without sacrificing sensitivity 
through the detection of both real and image sidebands. 

The signal processor is a special purpose logic pro- 
cessor which performs basic pulse train separation. 
The signal processor also contains the |/O circuitry 
necessary for the computer to communicate with both 
the signal processor and the aircraft central processor. 
The AYK-14 provides the system control function, data 
storage and formatting. Variable frequency coverage 
and variable dwell and processing times provide a 
means for optimising probability to intercept for any giv- 
en theatre. 

The Local Oscillator (LO) system consists of the 
IFM/LO generator, LO amplifier and LO power divider. 
The system is unique in that it is extremely fast and 
accurate. The key unit in the LO system is the Instan- 
taneous Frequency Measurement (IFM) receiver which 
samples the LO frequency and converts it to a digital tu- 
ning command. This closed-loop system permits fre- 
quency measurement accuracy while being largely 
insensitive to environmental variations. The local oscil- 
lator signals from the IFM/LO are amplified by the LO 
amplifiers to overcome the long LO cable losses and 
are then routed via the power divider to the various 
receiver front ends. 


Status 

In production and service on the US Navy Grumman 
E-2C. Production is expected to continue at about six 
units per year until 1994, by which time some 175 
ALR-59/73s will have been produced. To date, 155 AN/ 
ALR-73 systems have been delivered to US forces and 
three other countries. 


Contractor 
Litton Amecom. 


OR-262 receiver/processor group 
The OR-262 Receiver/Processor Group (RPG) is the 
heart of the ADVCAP EA-6B EW system, the US Navy’s 


The US Navy Grumman ADVCAP EA-6B Prowler is 
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latest advanced capabilities upgrade to the Grumman 
EA-6B Prowler tactical jamming aircraft. The RPG, a 
wideband channelised detection and processing ESM 
system, provides the Tactical Jamming System (TJS) 
with increased frequency coverage, signal complexity 
and pulse density. The primary EW sensor for the TJS, 
the RPG is designed for the signal environment of the 
1990s and early twenty-first century. Using the latest 
electronics and signal processing techniques, it pro- 
vides continuous broadband frequency coverage and 
precision parameter measurements for emitter detec- 
tion, classification and location. 

The RPG system includes: four phased _interfer- 
ometer antenna arrays with one array for each quadrant 
to provide 360° coverage; two switch matrix weapon- 
replaceable assemblies to distribute the received sig- 
nals; two wideband channelised receivers to provide 
frequency cues instantaneously across the operational 
frequency spectrum; four cued analysers in two 
weapon-replaceable assemblies to process the 
received signals in real-time; an auxiliary analyser for 
selective extended processing; an advanced feature 
extractor/processor to provide for ultimate signal 
identification; and a digital processor group made up of 
three weapon-replaceable assemblies to provide classi- 
fication, identification and storing of the detected emit- 
ters. Full frequency 360° ESM coverage provides 
precise emitter location, signal parameter measure- 
ments and threat identification over long ranges, even 
during jammer operation. 


Status 
Full-scale testing development completed. Production 
will start in 1993. 


Contractor 
Litton Amecom. 


LR-4500 microwave collection 


system 

The LR-4500 microwave collection system was 
designed to perform ESM and ELINT functions over the 
frequency range of 0.5 to 18 GHz. Information is gath- 
ered by onboard antenna and receiver/processor 
equipment, which may be installed on aircraft, on ships 
or at ground sites. Aircraft installations may be either 
internal or external in a pod. Collected data may be pro- 
cessed locally or transmitted to an operations centre by 
data link. Information may also be recorded on 
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magnetic tape for post-mission analysis. The airborne 
system can be installed in either manned or unmanned 
vehicles. 

The complete system includes airborne, ground pro- 
cessing and maintenance support equipment. The air- 
borne component of the system weighs 102 kg. 


Status 
Equipment has been delivered to an unnamed 
customer. 


Contractor 
Litton Amecom. 


Airborne digital automatic 


collection system 

The Airborne Digital Automatic Collection System 
(ADACS), an ESM and data collection suite, is an 
advanced configuration of the AN/ALR-66B(V)3 ESM 
system. It encompasses integrated ESM capabilities in 
conjunction with precision emitter parameter collection 
and measurement. The system handles the modern 
threat including CW, interrupted CW, pulse Doppler, 
low probability of intercept, jitter/stagger/agile, pulse 
compression and frequency-agile radars, and performs 
precision measurements on all intercepted emitters. 
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The Airborne Digital Automatic Collection System (ADACS) 


The design is flexible for easy installation in both fixed- 
and rotary-wing aircraft. 

The system provides full sensitivity and over-the-hor- 
izon detection, covering a full 360° in azimuth and +45° 
in elevation in the C to J bands in high density EW scen- 
arios. ADACS has automatic operation of both ESM 
and data collection with precision parameter measure- 
ment and recording of all intercepted emitters. The vir- 
tually infinite memory capacity permits full mission 
recording. A removable data record module and library 
module ensure complete data security. 


res 


Status 

In January 1991, a contract was awarded for systems 
for the Lockheed P-3C for a foreign customer. Lock- 
heed ordered eight systems for the P-3C in March 
1991. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-45/45F radar warning 


and control system 

The AN/ALR-45 is the standard US Navy tactical radar 
warning system and has been in use since the early 
1970s. It was a replacement for the APR-25, which was 
the first standard tri-service RWR in the military inven- 
tory. The AN/ALR-45 is a crystal video receiver using a 
hard-wired programmable signal processor, four cavity- 
backed planar spiral antennas with preamplifiers and 
processor. 

The AN/ALR-45F replaces the AN/ALR-45 processor 
and azimuth indicator with a dual ATAC-16M computer- 
based threat processor and an alphanumeric, 
microprocessor-based MIL-STD-1553 compatible dis- 
play. The processor features threat software repro- 
grammability, onboard avionics, EW suite 
communications and interface control of such systems 
as HARM, AN/APR-43, AN/ALQ-126A/B, AN/ 
ALE-29/39, AN/ALQ-162, AN/ALQ-164 and AN/ 
ALQ-165. The processor and the display terminal are 
standard AN/ALR-67 weapon-replaceable assemblies 
and can be used interchangeably with the AN/ALR-45F 
on the McDonnell Douglas F-4J and A-4M, LTV A-7E 
and AV-8C Harrier aircraft without wiring changes. 


The AN/ALR-45 radar warning receiver system 


Status 

ALR-45 is in use with the US Navy and a number of 
NATO nations. Production of all versions has reached 
several thousands of sets. 

The AN/ALR-45 is being replaced by the US Navy 
with the AN/ALR-67(V)1 and AN/ALR-67(V)2. The AN/ 
ALR-45D is currently in use by US Navy F-14A aircraft 
and the AN/ALR-45F is installed on the A-7E, AV-8C 
and A-4M. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-46 radar warning 


receiver 

_ Asignificant US Air Force system, the ALR-46 is used in 
all front-line types except the McDonnell Douglas F-15 
Eagle, General Dynamics F-111 and FB-111. It has 
replaced the APR-25/26 and APR-36/37 systems. In its 
AN/ALR-46(V)3 version it is virtually a digital version of 
the APR-36/37, the main change from analogue to digi- 
tal being the addition of a Dalmo Victor DSA-20 pro- 
cessor. Replacement is under way, however, as the 
AN/ALR-69 radar warning receiver enters service. The 
AN/ALR-46(V)6 is available with an analogue 
processor. 

The AN/ALR-46 is a 2 to 18 GHz system. It uses a 
wide open front end and crystal video receiver with a 
digital processor which can be reprogrammed in the 
field to accept new threat data. In addition to providing 
cockpit visual and audio warning cues, it can directly 
control jamming systems. 


Status 

In service with US forces and other nations. The AN/ 
ALR-46 has been updated to the AN/ALR-69 (see later 
item). Litton has now developed an update to the AN/ 
ALR-46s now in service, known as the AN/ALR-93(V)3. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-62(V) radar warning 


system 

Developed for the US Air Force General Dynamics 
F-111, F-111C, FB-111 and EF-111A aircraft, the AN/ 
ALR-62(V) is the major sensor element in a US Air Force 
programme to update the electronic warfare equip- 
ment on these types. Other elements are believed to 
have been the AN/ALQ-137 internal jammer and the 
AN/AAR-44_ infra-red warning receiver. The AN/ 
ALR-62(V) is a third-generation development which 
includes a complete antenna set, forward and aft 
receivers, a digital signal processor and cockpit- 
mounted threat indicator/countermeasures control 
units. The AN/ALR-62(V)3 is used in the FB-111 while 
the AN/ALR-62(V)4 is used in the EF-111A; the AN/ 
ALR-62(V)4 also constitutes a major portion of the 
EF-111A terminal warning system. The system moni- 
tors and analyses radar threats. 


Status 

In production and service. A $19 million production 
contract, with options on a further $36 million, was 
announced in November 1987. Under a $45 million 
development contract Litton delivered the first of two 
prototypes of an improved system, the AN/ALR-62(V) 


update, in Spring 1987. Total cost of the upgrade pro- 
gramme is put at $400 to $500 million. 

At least 400 aircraft sets were delivered for F-111/ 
FB-111 operations and a further 40 sets for EF-111A 
use. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-66A(V)1 ESM radar 


warning receiver 

The AN/ALR-66A(V)1 is a fully programmable radar 
warning receiver that incorporates a digital computer 
specially designed to provide rapid unambiguous 
identification of emitters in complex signal environ- 
ments. The system handles densities up to 500 000 pps 
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from a mixed scenario of sea, air and land-based radar 
emitters. Programmable alphanumeric symbology for 
up to 15 emitters is presented on a polar high bright- 
ness CRT display. The system has an EEPROM mem- 
ory and the user can reprogramme the complete library 
on the flight line. 

The AN/ALR-66A(V)1 is compact, lightweight and 
easy to install. It is suitable for use on a wide variety of 
helicopters and fighters. 


Specifications 

Weight: 27 kg 

Power: 450 W 

Receiver type: high sensitivity crystal video 
Frequency coverage: continuous over E to J bands 
Warning/ID: all pulsed radars, including pulse Dop- 
pler, CW, ICW, LPI, jitter/stagger, pulse compression 
and frequency-agile radars 

Azimuth coverage: 360° 

Emitter storage: in excess of 1800 emitter modes 
Reprogramming time: 90 s, on the flight line 
Symbology: 1, 2 or 3 symbols per emitter as desired. 
Programmable by customer 

Interface: RS232 or MIL-STD-1553 as desired 
Reliability: >630 h MTBF demonstrated 
Environment: MIL-E-5400 Class II 

Options: in-flight data recorder 


Status 

In production and service. The AN/ALR-66A(V)1 is the 
standard RWR system for the US Navy SH-2F LAMPS | 
ASW/ASMD helicopters and is used by other navies on 
HSS-2 and Sea King helicopters. 


Contractor 
Litton Applied Technology, Government Systems. 


The AN/ALR-66A(V)1 radar warning receiver 
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AN/ALR-66(V)3 surveillance and 
targeting system 
The AN/ALR-66B(V)3 was developed for the US Navy 
as an enhancement in capability for its multi-mission air- 
craft. The equipment forms an integral part of its ocean 
surveillance system and is used on offensive as well as 
defensive missions. Derived from the AN/ALR-66A(V)3, 
the equipment detects, identifies and locates radars in 
the C- to J-band frequency range and provides 
advanced capabilities in such areas as precision DF 
accuracy, high sensitivity for over-the-horizon detec- 
tion, precise frequency measurement, advanced signal 
processing, expanded data memory, multi-mode oper- 
ator interactive display and controls and precision par- 
ameter measurement. It is capable of being integrated 
with other aircraft primary sensors and has EEPROM 
flight line reprogramming capability. It is designed for 
completely automatic operation for self-protection of 
the aircraft and includes comprehensive BIT. 

The basic modes of operation are: 
Surveillance mode: the highest priority emitters are 
presented on the plasma display in positions corre- 
sponding to their range and bearing, using unique sym- 
bology which is either emitter or platform related. 
Targeting mode: precise targeting data on any emitter 
is presented on the plasma display. This operating 
mode provides the OTH targeting data required for 
weapon activation. 
Emitter waveform analysis: raw video is accepted 
from the computer-converter and data is presented 
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The AN/ALR-66B(V)3 surveillance and targeting system 
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directly on the plasma display, allowing the operator to 
analyse emitter waveforms. 


Specifications 

Weight: 87.3 kg 

Receiver: crystal video 

Frequency: contiguous over the C to J bands 
Warning and identification: all pulsed radars including 
pulse Doppler, CW, ICW, LPI, 3-D, jitter/stagger, pulse 
compression and agile 

Radar storage: more than 1500 emitter modes in 
removable library storage module 

Programming time: 90 s per platform on the flight line 
Symbology: 1, 2 or 3 symbols per emitter as desired, 
programmable 


Status 

The AN/ALR-66(V)3 has been procured by the US Navy 
and other international customers for Lockheed P-3B 
and P-38C aircraft. The AN/ALR-66(V)3 has been 
upgraded to the AN/ALR-66B(V)3 for the US Navy. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-66(V)4 high sensitivity 
ESM system 

The AN/ALR-66(V)4 countermeasures receiving set is 
an airborne electronic system which detects and ident- 
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The AN/ALR-66A(V)3 layout in the Lockheed P-3C Orion ASW aircraft 


The AN/ALR-66(V)5 surveillance and targeting system 


ifies radars in the C to J bands. It is currently in oper- 
ation on US Navy Grumman E-6A aircraft. 

Key features of the system include ultra-high RWR 
sensitivity, excellent DF accuracy, positive emitter 
identification in high density environments, self-protec- 
tion for the aircraft, automatic operation and complete 
BIT capability. The system is designed with EEPROM 
data memory so that the library can be reprogrammed 
to recognise the identifying characteristics of radar 
emitters other than those contained in the original 
threat library. Utilising the computer memory loader, 
the system can be totally reprogrammed in 90 seconds 
on the flight line. As the system is software intensive, 
the life cycle costs are extremely low. 


Status 
In service on US Navy Boeing E-6A aircraft. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-66(V)5 ESM system 

The AN/ALR-66(V)5 is the latest and most technically 
advanced version in the AN/ALR-66(V) series. It is in the 
development phase to meet the US Navy’s require- 
ments for future anti-submarine aircraft applications. It 
offers a flexible system configuration allowing it to be 
used for many different functions or missions including 
RWR, ESM and passive targeting. 

The AN/ALR-66(V)5 consists of two independent 
subsystems operating in conjunction with each other: a 
surveillance subsystem and a targeting subsystem. The 
surveillance subsystem is a highly sensitive system 
which provides automatic continuous 360° coverage of 
the RF environment with accurate parameter measure- 
ment. The targeting subsystem provides high sensi- 
tivity for over-the-horizon targeting. 

The system can be supplied with the surveillance 
alone, the targeting subsystem alone, or both together. 
Since each subsystem is a separate module, changes 
can be made to the initial configuration at any time. 


Status 

In November 1987 a $14.7 million order from Boeing for 
the development and production of the AN/ALR-66(V)5 
for the US Navy Update IV programme for the Lock- 
heed P-3C Orion was raised. The first AN/ALR-66(V)5 
has been completed and has been installed and tested 
ona P-3C. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-67(V) radar warning 


receiver 

Development of the AN/ALR-67(V) began in March 
1975 and in 1977 the US Navy decided that the AN/ 
ALR-67 would become the standard RWR for all newer 
carrier-based aircraft. An upgrade to the ALR-45, the 
ALR-45F which uses components from the ALR-67, is 
used in older US Navy and Marine Corps aircraft (see 
earlier entry). Limited production of 43 systems began 
in 1980; these were installed for technical evaluation in 
A-6E aircraft. It is now also installed in F/A-18, A-6E, 
F-14A+, F-14D and AV-8B aircraft. 

The AN/ALR-67(V) consists of broadband crystal 
video receivers, a Superheterodyne receiver, an inte- 
grated low-band receiver, an antenna array and an 
alphanumeric azimuth indicator, all under the control of 
a dual ATAC 16M CP-1293 threat processor. The 
system is field-programmable and includes provision 
for software updates at squadron level. The CP-1293 
and IP-1276 used in the ALR-67 and ALR-45F configur- 
ations are identical and interchangeable. The system Is 
fully compatible with MIL-STD-1553B databus require- 
ments and features interface control of such systems 
as HARM, ALQ-126A/B, ALE-39, ALQ-162 and 
ALQ-165. 


Status 

In production. Litton has received contracts exceeding 
$550 million for 900 ALR-67 systems from the US Navy 
(including FMS sales to Spain and Australia) and 
Canada. A $7 million contract to provide a prototype 
installation in an F-14 aircraft was awarded in March 
1985. Recent US Navy orders include an $11.3 million 
order placed in February 1987, one for 220 ALR-67s in 


The AN/ALR-67(V) radar warning receiver 


March 1987 and orders worth $62.2 million and $62.4 
million for 254 and 151 sets placed in July and Septem- 
ber 1987 respectively; by the end of 1987 total orders 
approached $300 million. The Canadian orders 
increased by $7 million to $40 million in August 1987; 
deliveries of these systems started in January 1988. A 
major upgrade is being considered to take the system 
into the next century. 

In January 1989 Litton was awarded a contract for 
$20.6 million to supply AN/ALR-67 RWRs to the US 
Navy for the F-14A and D, F/A-18C and D and AV-8B air- 
craft. A further $9.843 million was awarded in March 
1991 for the block upgrade of the AN/ALR-67(V) and 
$14.15 million for 40 sets for Kuwait and 5 sets for 
Spain. 

The AN/ALR-67(V) has been supplied to Australia, 
Canada and Spain for the F/A-18. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-68 advanced radar 


warning system 

The German Air Force’s Advanced Radar Warning Sys- 
tem (ARWS) is now deployed operationally. It is a digital 
threat warning receiver system based on improvements 
to the ALR-46. Conversion to digital operation is 
achieved by the addition of the Applied Technology 
ATAC computer. 

The ALR-68 is a wide open crystal video, field-pro- 
grammable system which provides in-cockpit threat 
parameter programming and hand-off to tactical ECM 
systems. It uses a digital threat processor containing 
software provisions unique to the German threat scen- 
ario and is the first wide open digital, general-purpose 
computer-based RWR to become operational in 
Europe. 


Status 

The AN/ALR-68A(V)2 is installed in McDonnell Douglas 
F-4F and RF-4E aircraft of the German Air Force. The 
ALR-68 is manufactured in association with Deutsche 
Aerospace. 


Contractor 
Litton Applied Technology, Government Systems. 


The Litton AN/ALR-68 radar warning system 


AN/ALR-69 radar warning 


receiver 

An outgrowth of the earlier models of the ALR-46 warn- 
ing receiver, the AN/ALR-69 employs a Frequency 
Selective Receiver System (FSRS) and a low-band 
launch alert receiver (Compass Sail) added to the basic 
ALR-46. Compass Sail detects and analyses SAM guid- 
ance beams to warn the pilot of missiles tracking 
toward the aircraft. The system is designed to activate 
ECM resources automatically. The signal processor 
provides executive control for the FSRS. It accepts 
video inputs from five receivers and processed infor- 
mation from the FSRS, sorts and analyses the data, 
identifies and labels the received radar signals, tracks 
the status of these radar signals and generates signals 
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to provide threat warning to the operator. Functions 
performed by the FSRS include warning and direction 
finding on CW signals, accurate frequency measure- 
ments on pulse signals for ambiguity resolution, threat 
antenna scan type and rate analysis and jammer fre- 
quency set-on for jammer power management and 
blanking functions. 

In September 1983 a further update programme, val- 
ued at $24.2 million, was announced. The contract was 
let by the US Air Force and included options which 
could total a further $22 million. By September 1984 
more than 2800 AN/ALR-69 sets had been delivered. 

It was intended to replace the ALR-69 with the 
ALR-74 in some older aircraft, but this programme has 
been deleted. To avoid further delay in updating certain 
aircraft a product improvement of the ALR-69, desig- 
nated ALR-69I, is being requested by the USAF. Modifi- 
cations being considered include improved capabilities 
against pulse Doppler radars. 


Status 

In continuing production. More than 3200 systems 
have been delivered to the US Air Force and to NATO 
countries. Examples of the AN/ALR-69 system are 
installed in General Dynamics F-16s supplied to Den- 
mark, Norway, the Netherlands, US Air Force and Pakis- 
tan. The AN/ALR-69 is also used on the Fairchild A-10, 
McDonnell Douglas F-4 and Lockheed C-130 aircraft. In 
1990 Litton received a further $10.8 million for 
additional sets to be delivered from June 1991 for US 
and overseas F-16 aircraft. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-79 radar warning 


receiver 

The AN/ALR-79 radar warning receiver is an upgraded 
AN/ALR-66A(V)1 system, with increased sensitivity, a 
frequency set-on unit and an interface for a jammer. 
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Location of AN/ALR-79 units in the SH-2F LAMPS helicopter 
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The AN/ALR-79 automatically controls the operation of 
the jammer via processor and frequency set-on. The 
AN/ALR-79 offers enhanced capabilities for self-protec- 
tion. It demonstrates the flexibility of the AN/ALR-66 
design and the ease with which new capabilities and 
interfaces can be added to the AN/ALR-66 RWR family. 
The system is installed in the SH-2F helicopter. 


Specifications 
Weight: 46.7 kg 
Environment: MIL-E-5400 


Status 
No longer in production. In service on the SH-2F 
helicopter. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-80(V) radar warning 


receiver system 

The AN/ALR-80(V) is a digital radar warning receiver for 
use in fighter aircraft and attack helicopters. This sys- 
tem is an outgrowth of the ALR-66(VE) RWR and pro- 
vides enhanced performance and flexible, modular 
versatility due to the use of powerful software and of 
EEPROM in the computer data memory. The system is 
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mechanically designed as a drop-in replacement or 
upgrade for older analogue and digital radar warning 
receivers used in combat aircraft. The AN/ALR-80(V) 
has library storage capacity of more than 1800 radar 
modes. The use of EEPROM in the memory section of 
the unit allows complete memory reprogramming on 
the flight line in 90 seconds. The system is capable of 
automatically recording all major parameters of 
detected radars for post-flight analysis. 

The AN/ALR-80(V) is designed to protect fighter 
aircraft from the highly sophisticated radars used in 
today’s weapon systems. The system is available for a 
wide variety of fighter aircraft. 


Specifications 

Weight: 29.3 kg 

Power consumption: 450 W 

Receiver type: crystal video high sensitivity available 
Frequency: continuous over C through J bands (C/D 
band: omni or directional). 

Warning/ID: all pulse radars; CW, ICW and pulse Dop- 
pler, LPI, jitter/stagger, pulse compression and fre- 
quency-agile radars, including known and unknown 
emitters 

Radar storage: more than 1800 emitters 
Reprogrammability: EID/OFP in EEPROM 
Programming time: 90 s, on the flight line 
Symbology: 1, 2 or 3 symbols per emitter as desired. 
Programmable by customer 


Modules of the AN/ALR-85(V) radar warning receiver 


Interface: RS-232 or MIL-STD-1553 as desired; for use 
with jammers, chaff/flare or data links 

Mission recording: (optional) solid-state, automatic in- 
flight radar parameter recording 
Reliability: >725h MTBF 
(MIL-STD-781) 

Environment: MIL-E-5400 Class II 


demonstrated 


Status 
In service. No longer in production. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-85(V) radar warning 


receiver 

The AN/ALR-85(V) is specifically configured for trans- 
port aircraft. It makes use of proven and reliable hard- 
ware and software. The system evolved from the 
ALR-80 family. It incorporates new features such as an 
Instantaneous Frequency Measurement and SuperHet- 
erodyne Receiver (IFM/SHR), C/D-band direction find- 
ing and data recording. 

The IFM/SHR is the key feature which provides 
superior system performance. It incorporates wide and 
narrow instantaneous frequency bandwidths for high 
sensitivity and high density operation. The IFM receiver 
provides frequency on each pulse, using a wider instan- 
taneous frequency bandwidth and also gives inputs to 
the preprocessor, allowing operation in high density 
environments. The superheterodyne receiver provides 
higher sensitivity coverage over a narrower instan- 
taneous frequency bandwidth. This results in earlier 
detection and therefore gives a better range for detect- 
ing lower powered threat emitters, such as pulse Dop- 
pler and CW types. It distinguishes between closely 
spaced emitters. 


Specifications 

Weight: 49.3 kg 

Frequency: continuous over the C to J bands 

Radar types: all pulsed radars including pulse Doppler, 
CW, ICW, LPI, jitter/stagger, pulse compression and 
frequency-agile 

Receiver types: E-J crystal video, C-J IFM/SHR 
Azimuth coverage: 360° 

Radar storage: more than 1800 emitters 
Reprogrammability: EID/OFP in EEPROM 
Programming time: 90 s per aircraft 

Symbology: 1, 2 or 3 symbols per emitter as desired. 
Programmable by the customer 

Reliability: over 750 h MTBF 


Status 
In production and in service for tanker and transport 
aircraft. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-87 radar warning system 
The AN/ALR-87 advanced threat warning system is 
designed with all the necessary performance features 
to meet identified and postulated threat environments. 
It is a replacement for the AN/ALR-46 and AN/ALR-69 
family of radar warning receivers. The AN/ALR-87 is 
based on a digital IFM receiver and is controlled by MIL- 
STD-1750A microprocessors. The system is fully pro- 
grammable with in-flight recording capability, operates 
in the C to J bands to provide rapid emitter identifi- 
cation in complex and dense threat environments and 
interfaces with active and passive onboard systems. 

It consists of four high-band antennas, four quadrant 
receivers, a low-band antenna, low-band receiver and 
power supply, processor/receiver, azimuth indicator 
and indicator control unit. 


Specifications 

Dimensions: (high-band antenna x 4) 50.8 x 70.1 mm 
diameter 

(quadrant receiver x 4) 175.3 x 154.9 x 40.6 mm 
(low-band antenna) 101.6 x 127 x 76.2 mm 

(low-band receiver/power supply) 254 x 152.4 x 
101.6 mm 

(processor/receiver) 127 x 193 x 370.8 mm 

(azimuth indicator) 81.5 x 81.5 x 222.1 mm 

(indicator control unit) 45.7 x 129.5 x 109.2 mm 


Weight: (high-band antenna x 4) 0.45 kg 

(quadrant receiver X 4) 10 kg 

(low-band antenna) 0.13 kg 

(low-band receiver/power supply) 5.45 kg 
(processor/receiver) 11.82 kg 

(azimuth indicator) 1.36 kg 

(indicator control unit) 0.68 kg 

Frequency range: C to J bands 

Power: 580 W 

Processors: three MIL-STD-1750A microprocessors 
Memory: 128 k EEPROM, 162 k RAM 

Mission data recorder: 1 M x 17 dynamic RAM 
Interfaces: MIL-STD-1553B AV and EW bus, RS422, 
RS232 


Status 

A production contract was awarded in October 1987 for 
200 systems for Northrop F-5E and F and Dassault Mir- 
age Ill aircraft. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-93(V) ESM system 

The AN/ALR-93(V) ESM is a 25.8 kg variant of the AN/ 
ALR-66(V)5 (see earlier item) designed for over-the-hor- 
izon detecting and targeting. It is an automatic system 
with continuous 360° coverage for use in the C to J fre- 
quency bands. It provides instantaneous emitter and 
platform classification, passive targeting for precise 
weapon delivery, generic threat processing of modern 
threats such as CW, pulse Doppler, agile-agile and low 
probability of intercept radars. 

The AN/ALR-93(V) features jammer power manage- 
ment, passive cueing of onboard radar, emitter data 
display with pulse analyser, modular architecture for 
future expansion, audible alerts, chaff and flare dis- 
penser control and high reliability and maintenance. 
Over 1000 threats can be tracked simultaneously. 

The AN/ALR-93(V) employs three RF _ intercept 
receiving techniques: IFM, superheterodyne and ampli- 
fied crystal video, gaining the benefits derived from 
each of these technologies. Its multiple 32-bit architec- 
ture provides the preprocessing and processing power 
to make it fully capable of handling future threat 
environments. The modular approach allows multiple 
missions to be readily accomplished. The system maxi- 
mises the use of pattern recognition and calibration 
techniques to ensure accurate high speed contact 
identification and platform classification. 


Specifications 

Dimensions: (C-J antenna - 4 per system) 73.4 x 
97 mm 

(C-J receiver - 4 per system) 35.6 x 139.7 x 133.3 mm 
(directional antenna) 127 x 381 mm 

(directive receiver) 35.6 x 139.7 X 133.3 mm 

(ESM processor) 193.5 X 123.7 x 319 mm 

Weight: (C-J antenna) 0.9 kg each 

(C-J receiver) 5.44 kg each 

(directional antenna) 2.72-4.54 kg 

(directive receiver) 1.36 kg 

(ESM processor) 10.89 kg 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-93(V)1/2 radar warning 


receiver 

The AN/ALR-93(V)1/2 radar warning receiver is a light- 
weight high sensitivity RWR covering the C to J bands, 
designed to operate in dense complex emitter environ- 
ments with 100 per cent probability of intercept. Its 
unique architecture combined with sophisticated pack- 
aging concepts results in a high performance, small 
footprint, radar warning system weighing less than 
20 kg. It is specifically designed for weight critical plat- 
forms desiring a high performance RWR system. It pro- 
vides threat warning and situation awareness, allowing 
the crew to execute missions with significantly 
increased effectiveness, and meets the critical require- 
ments for today’s fighter aircraft applications. 

The ALR-93(V)1/2 is designed to provide superior 
performance in an extremely lightweight modular low 
power package. By combining the wideband acqui- 
sition of an Instantaneous Frequency Measurement 
(IFM) receiver with the selectivity of a SuperHeterodyne 
Receiver (SHR), the ALR-93(V)1/2 is able to provide the 
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The Litton AN/ALR-87 threat warning system 


The AN/ALR-93(V)1/2 radar warning receiver system 


best possible system for mission success. The 
ALR-93(V)1/2 utilises an IFM receiver whose wide 
acquisition bandwidth processes a 4 GHz _ instan- 
taneous portion of the RF spectrum, while maintaining 
100 per cent probability of intercept on signals as nar- 
row as 100ns. The wide instantaneous bandwidth 
guarantees pulse-to-pulse measurement on even the 
most frequency-agile radars, while minimising the time 
required to cover the entire RF spectrum. 

The SHR provides high sensitivity and high selectivity 
with its two narrowband frequency search modes. The 
SHR microscanning capability includes resolving 
and/or looking around multiple pulse Doppler, CW or 
interrupted continuous wave emissions. 


Specifications 

Weight: <20 kg 

Frequency coverage: C to J band 

Radar types: all pulsed radars including pulse Doppler, 
CW, ICW, LPI, jitter and stagger, pulse compression, 
frequency-agile and agile-agile 

Azimuth coverage: 360° 

Radar storage: more than 2000 emitters 

Reliability: over 1000 h MTBF 


Status 

In November 1990 a contract was signed to put a vari- 
ant of the AN/ALR-93(V)1/2 on a fighter aircraft for a 
foreign customer. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-606(V)1 ESM radar 


warning receiver system 

The AN/ALR-606(V)1 ESM system is a fully digital 
radar warning receiver. It is based on the AN/ALR-66A 
(V)1, with which it shares the same hardware 
configuration. 

The ALR-606(V)1 is designed especially for the 
export market by offering item for item replacement of 
older analogue and digital RWR systems in previous 
generation aircraft, giving ideal upgrade capabilities for 
maritime patrol aircraft such as the Grumman S-2 
Tracker, LTV TA-7 and Lockheed C-130. It also 
provides full digital signal processing, high intensity 
CRT, E- to J-band coverage and alphanumeric 
symbology. 

The AN/ALR-606(V)1 is ideally suited for such heli- 
copters as the Eurocopter Super Puma, Gazelle and 
Alouette III, Westland Sea King and Lynx, and maritime 
patrol aircraft such as the Fokker F-27M, Embraer 
EMB-111, Dassault Atlantique, de Havilland Dash 7 and 
8 and so on. Use of EEPROM provides customers with 
their own reprogramming capability for display sym- 
bology and program parameters. 
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Specifications 

Weight: 28 kg 

Frequency: E to J band continuous 

Warning I/D: all pulse types; CW, ICW and pulse Dop- 
pler, LPI, jitter/stagger, pulse compression, and fre- 
quency-agile radars 

Receiver type: crystal video 

Azimuth coverage: 360° 

Symbology: up to 3 symbols per emitter, programma- 
ble by customer 

Interface: RS232 or MIL-STD-1553 
Reliability: over 630h MTBF 
(MIL-STD-781) 


demonstrated 


Status 
No longer in production. The ALR-606(V)1 is in world- 
wide use in numerous types of aircraft. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-606(V)2 surveillance and 


direction finding system 

The AN/ALR-606(V)2 surveillance and direction finding 
system is specifically designed for use in maritime 
patrol aircraft, offering coverage in the C to J bands and 
over-the-horizon emitter location. It was derived as an 
export version of the AN/ALR-66(V)3 system. The 
equipment provides advanced capabilities in such ar- 
eas as precision DF accuracy, high sensitivity for over- 
the-horizon detection, precise frequency measure- 
ment, advanced signal processing coupled with 
expanded data memory, multi-mode operator interac- 
tive display and controls, precision emitter parameter 
measurements, integration with other aircraft primary 
sensors and EEPROM flight line reprogramming. 


Status 

The AN/ALR-606(V)2 has been provided for the Grum- 
man S-2 maritime patrol aircraft, Sikorsky S-70 helicop- 
ter and for numerous international customers. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/ALR-606(VE) radar warning 


receiver system 

The AN/ALR-606(VE) is a fully digital radar warning 
receiver. It is based on the proven ALR-66(VE) tech- 
nology, with which it shares the same hardware 
configuration. 

The ALR-606(VE) is designed especially for the 
export market by offering item for item replacement of 
older analogue and digital RWR systems in previous 
generation fighter aircraft, giving ideal upgrade capa- 
bility for such aircraft as the F-5A to E, F-104, F-4, A-4 
and A-7. It also offers full digital signal processing, high 
intensity CRT, C- to J-band coverage and alphanumeric 
symbology. 

The AN/ALR-606(VE) is ideally suited for fighter air- 
craft such as the General Dynamics F-16, Dassault Mir- 
age and so on. 

Use of EEPROM provides customers with their own 
reprogramming capability for display symbology and 
program parameters. 


Specifications 

Weight: 29.3 kg 

Frequency: (C to J band) contiguous (C/D band) omni- 
or directional 

Warning/ID: all pulse types; CW, ICW and pulse Dop- 
pler, LPI, jitter/stagger, pulse compression and fre- 
quency-agile radars 

Receiver type: crystal video higher sensitivity receivers 
available 

Azimuth coverage: 360° 

Symbology: up to 3 symbols, programmable by 
customer 

Interface: RS-232 or MIL-STD-1553 as desired 
Mission recording: solid-state in-flight radar parameter 
recording (optional) 
Reliability: over 
(MIL-STD-781) 


725h MTBF demonstrated 


The Litton AN/APR-39A(V)3 digital threat warning system 


Status 
No longer in production. The AN/ALR-606(VE) is in 
worldwide use in numerous types of fighter aircraft. 


Contractor 
Litton Applied Technology, Government Systems. 


AN/APR-39A threat warning 


system 

The AN/APR-39A(V)1 is an update of the earlier ana- 
logue AN/APR-39(V)1 radar warning system. It is a light- 
weight digital threat warning system developed for use 
with helicopters and light fixed-wing aircraft, in particu- 
lar those flying low level or nap-of-the-earth missions. It 
provides visual and aural warning of hostile radar 
energy incident on the host aircraft over a very wide fre- 
quency range. Detected radiation is compared with 
emitter characteristics contained within the system’s 


threat library and each emitter is assigned a priority in 
accordance with the magnitude of the threat. The sys- 
tem displays multiple threats, although the highest pri- 
ority threats are highlighted while keeping track of other 
emitters in the threat buffer. 

The digital display clearly identifies the threat type 
and azimuth from the aircraft. It also indicates if the 
threat is searching or locked and tracking and when 
radar lock is broken. The alphanumeric display will 
automatically separate symbols that are grouped too 
closely together because of dense threat deployment, 
offering the crew easier identification. The aural warn- 
ing is by synthetic voice. 


AN/APR-39A(XE)2 

The AN/APR-39A(XE)2 is an advanced version of the 
APR-39 designed specifically for use on the US Army 
Special Electronic Mission Aircraft (SEMA), US Navy 
HH-60 helicopters and for all US Marine Corps helicop- 
ters and non-high performance fixed-wing aircraft such 


The Litton AN/APR-39A(XE)2 digital threat warning system 


as the C-130, OV-10 and V-22. In addition to threat 
warning, the system acts as the controller for the Mar- 
ine Corps integrated electronic warfare survivability 
suite. The AN/APR-39A(XE)2 - like the APR-39(V)1 and 
the APR-39(V)3 - is integrated with laser warning and 
missile warning systems. 


AN/APR-39A(V)3 

The AN/APR-39A(V)3 utilises APR-39A(V)1 technology 
and provides continuous coverage through dual chan- 
nel crystal video receivers. The system is deployed by 
the US Army, US Air Force and NATO aircraft and is 
fully exportable to countries meeting US Department of 
State licensing requirements. 


Specifications 

Volume: 0.006 m° 

Weight: (AN/APR-39A(V)1) 7 kg 

(AN/APR-39A(XE)2) 13.6 kg 

(AN/APR-39A(V)3) 3.6 kg 

Power supply: 28 V DC, ((V)1/(V)3) 58 W, ((XE)2) 200 W 
Frequency range: E/J and C/D bands 

Interfaces: RS422 databus, MIL-STD-1553B databus 
optional, E-O warning systems, missile launch detec- 
tors, radar jammers, CW warning receivers 


Status 

The AN/APR-39A(V)1 is in full production, with 3400 
systems under contract. In August 1992, Litton 
received a $24 million contract for 1000 sets, plus 
simulators and test adapters. 


The AN/APR-39(XE)2, now designated AN/ 


APR-39(V)2 for production, has completed flight evalu- 
ation and is scheduled to enter the production phase 
during 1993. 

Litton is currently producing the AN/APR-39(V)3 for 
the US Army, US Air Force and overseas customers. 
The Belgian Army has selected the system for its air 
mobility programme and has ordered 46 sets for use on 
the Agusta A 109 helicopter in a contract worth in 
excess of $2 million. 


Contractor 
Litton Applied Technology, Government Systems. 


Enhanced radar warning 
equipment 

The Enhanced Radar Warning Equipment (ERWE) is a 
fully programmable digital threat processor and three 
separate receiver elements which provide C- and 
D-band coverage and both wideband and narrowband 
coverage for the E to J-bands. A crystal video receiver is 
employed to provide wideband coverage for rapid 
threat response and a superheterodyne receiver pro- 
vides high sensitivity and selectivity. Both receiver sec- 
tions employ the Litton Applied Technology ATAC 
computer. The equipment provides a prioritised alpha- 
numeric display and a high intensity azimuth indicator 
and is capable of rapid change of threat parameters 
and priorities from mission to mission. The ERWE was 
developed for the European threat scenario and is now 
operational with German Air Force and Navy Tornado 
IDS aircraft. 
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Status 

In service with German Air Force and Navy Tornado IDS 
aircraft. ERWE | and ERWE II improvements are now in 
production. 


Contractor 
Litton Applied Technology, Government Systems. 


$5500 ELINT system 


The S5500 is an advanced automatic ELINT system 
designed for ground-based and airborne requirements. 
It provides the capability for the reception, analysis and 
direction finding of communication and non-communi- 
cation signals in the frequency range 0.5 to 18 GHz. 
High gain narrowbeam antennas in the microwave 
band provide high sensitivity and accurate direction 
finding. 

The S5500 can function as either a stand-alone sys- 
tem or can be integrated into a signal-collection system 
consisting of three or more collection stations. It can be 
utilised in ground, shipborne or airborne applications, 
has performed with a remote computer interface and is 
provided with auxiliary outputs for fine grain analysis. 
Intercept data is stored digitally for further analysis by 
magnetic tape recorders or by hard copy printout. Fre- 
quency hopping and chirp emitters can be displayed 
on a unique signal display. 

The IFM and SHR receiver subsystems can either 
operate independently or in a co-ordinated manner in 
which each subsystem acquires signals from related 
emitters. The IFM subsystem operates with continu- 
ously rotating antennas and wideband receivers to 
ensure high probability of intercept. There is sufficient 
computing capability within the IFM subsystem to con- 
trol the IFM receivers automatically, control the antenna 
rotation and perform band selection, convert frequency 
and amplitude signals to digital form, perform signal 
processing such as pulse de-interleaving and corre- 
lation with known emitters, and communicate with the 
SHR receiving subsystem and the system manager. 
The SHR subsystem provides the capability to direct 
the high gain DF antenna and highly sensitive receivers 
automatically, perform signal processing, accomplish 
bandwidth and beamwidth selection functions and 
communicate with the IFM subsystem and the system 
manager which acts as the central control. 

The equipment is completely modular for easy con- 
figuration to meet specific requirements. Various sys- 
tem building blocks and capabilities are available, 
including tuners, analysis demodulators, IF pan dis- 
plays, RF spectrum displays, time base displays and 
parameter displays for any part of the band coverage. 


Status 
In production. 


Contractor 
Litton Applied Technology, Government Systems. 


Data collection and processing 


system 

The Data Collection and Processing System (DCPS) is 
an airborne SIGINT collection system housed in a shel- 
ter which can be installed into any C-130E/H aircraft. 
The shelter is 39 ft long (11.89 m), houses 23 racks of 
electronic equipment and utilises 11 operators plus 
one airborne maintenance technician. The DCPS con- 
cept includes a modular, distributed computer-man- 
aged COMINT subsystem and a fully automated ELINT 
subsystem. An extensive voice and data communi- 
cations suite provides real-time reporting and mission 
command and control. The DCPS antennas are 
mounted on removable aircraft components such as 
the paratroop and wheel-well doors and escape 
hatches. The system can be loaded into a 


The Lockheed data collection and processing 
system shelter being loaded into a C-130 Hercules 
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non-dedicated aircraft within 10 hours, providing a 
quick response capability. 

The communications -intercept subsystem features 
manual or computer-directed search, intercept, direc- 
tion finding, geolocation, analysis and recording of 
communications signals in the HF to SHF frequency 
bands. Each operator is supported with computer- 
assisted processing for mission tasking, signal 
interpretation, signal data management, graphical situ- 
ation display and textual display and management. 

The ELINT subsystem provides automated acqui- 
sition, identification, direction finding, geolocation, 
analysis and reporting of radar signals. The search 
spectrum and threat profiles are downloaded and eas- 
ily tailored to specific environments, missions or task- 
ing. This subsystem is supported by a single operator 


position for system control and reporting management. 
In addition, a manual SHF collection capability is pro- 
vided to support both high capacity communication 
signals intercept and manual technical analysis of radar 
signals. 

In terms of platform performance, the shelter and 
mission equipment weigh approximately 12 250 kg, 
giving a maximum endurance of 10 hours. Service ceil- 
ing is 25 000 ft, giving a collection range of well over 
200 nm (370 km) from the aircraft. 


Contractor 
Lockheed Aircraft Service Company. 


Time-reference angle of arrival 


measurement system 

The Time-Reference Angle of Arrival Measurement Sys- 
tem (TRAAMS) is similar to that developed for PLSS by 
Lockheed under US Air Force Armaments Laboratory 
and Navy sponsorship. This sensor system will allow an 
RPV to home on to enemy communications emissions. 
Initial operation is across the HF, VHF and UHF bands 
and an extension to include a microwave capability is 
under consideration. 


Status 
Under development. 


Contractor 
Lockheed Aircraft Service Company. 


EC-130H Compass Call electronic 


warfare aircraft 

The EC-130H Compass Call version of the Hercules 
transport is one of the two principal tactical jamming air- 
craft in the US Air Force inventory, the other being the 
Grumman EF-111A Raven. Their common purpose is to 
identify and disrupt enemy radars and communi- 
cations. While the EF-111A can operate in stand-off, 
close-in or penetration escort of strike aircraft modes, 


the Lockheed EC-130H Hercules is too vulnerable to be 
exposed and is limited to the stand-off mode. 

The Compass Call aircraft was a response to an 
urgent request from Tactical Air Command for a com- 
munication jammer. Development of equipment and 
operational tactics are the responsibility of the Tactical 
Air Warfare Center. The aircraft entered service in 
mid-1982 with the 41st Electronic Combat Squadron. It 
is distinguished from all other Hercules C-130 variants 


by the large vertical aerial forward of the vertical fin, and 
by two more underwing antennas. 


Contractor 
Lockheed Aeronautical System Company. 


AM-6988A primed oscillator 


expendable transponder 

The Primed Oscillator Expendable Transponder 
(POET) is an expendable jammer which can be carried 
in 1.4 in (86 mm) diameter by 5.8 in (147 mm) long car- 
tridges which are standard in many existing counter- 
measures dispensers. After being dispensed, POET 
receives incoming radar signals from radar-guided 
missiles or from ground-based guidance radars, and 
transmits a jamming signal in the form of an amplified 
return as it falls to earth, thus decoying the incoming 
attack. POET has a single antenna for transmit and 
receive and is compatible with the AN/ALE-29 and -39 
countermeasures dispensers. The production rate of 
POET reached 25 000 units per year; it will be suc- 
ceeded by the generic expendable, GEN-X, being 
developed by Texas Instruments. 


Status 
In service but no longer in production. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-126A and 126B 


defensive ECM systems 
Over 1200 ALQ-126/126A systems were produced, all 
of which have been converted to the 126A standard. 

The ALQ-126B replaces the ALQ-100 and 126A sys- 
tems in US military service and is totally compatible with 
the latter. The initial production contract was awarded 
in August 1982 and deliveries started in May 1984. The 
ALQ-126B equips McDonnell Douglas F/A-18s of the 
Spanish, Kuwaiti, Canadian and Australian air forces. 

The system is a multi-mode, power-managed, repro- 
grammable defensive electronic countermeasures sys- 
tem, the first such system in US Navy and Marines 
Corps service. Distributed microprocessors, micro- 
wave integrated circuits, solid-state amplifiers, a digital 
instantaneous frequency measurement receiver and 
advances in large-scale integrated circuits all provide 
advanced performance. 

The ALQ-126B can act alone, or integrated with the 
ALR-45F/APR-43 or ALR-67 radar warning receivers, 
the ALQ-162 ECM system and the HARM missile. 


Specifications 

Dimensions: 411 <x 270 x 609 mm 
Volume: 0.065 m$ 

Weight: (total) 86.3 kg 

Power requirements: 3 kVA max 


Status 

The AN/ALQ-126A is in service with the US Navy and 
Marine Corps McDonnell Douglas A-4, F-4 and RF-8, 
LTV A-7, and Grumman A-6, EA-6B and F-14 aircraft; 
the ALQ-126A has also been sold to the Royal Nether- 
lands Air Force. 


The US Navy has awarded contracts totalling US 
$500 million for production of the AN/ALQ-126B sys- 
tem. Systems have been delivered and production is 


The AM-6988A primed oscillator expendable transponder 


AN/ALQ-126B ECM 
Self-Protection System 


Carrying on under continuing contract awards to reach 
a total of more than 1100 sets of this version. The sys- 
tem is also in production for other air forces for the 


AN/ALQ-137 ECM | 
Self-Protection _ 


protection of CF-18s of the Canadian forces, F/A-18s of 
the Royal Australian Air Force and EF-18s of the Span- 
ish Air Force. The 1000th system was delivered in 
August 1990. In July 1987 Lockheed Sanders received 
a US $37 million contract to supply 71 systems to Spain 
and Australia and in June 1988 a further contract for 
151 AN/ALQ-126B systems. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-137 ECM system 


The AN/ALQ-137 is a comprehensive _ internally 
mounted electronic warfare system for the US Air Force 
General Dynamics F-111 and FB-111A and Grumman 
EF-111A aircraft. It superseded the AN/ALQ-94 noise/ 
deception jammer as an advanced development, 
retaining a similar dual channel, continuous wave 
deception/jamming capability but with more advanced 
processing. Trials were conducted in 1974 and the set 
was first ordered in 1977 under a $24 million contract. 


Status 
In production, with about 300 sets, valued at over $250 
million delivered to the F/FB/EF-111 programmes. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-144 infra-red 


countermeasures set 

The AN/ALQ-144 is an electrically powered infra-red 
countermeasures set to provide helicopters with pro- 
tection against heat-seeking missiles. Four variants are 
available: ALQ-144(V)1, ALQ-144(V)3, the export model 
ALQ-144(V)E and the ALQ-144A. It is an omnidirec- 
tional system consisting of a cylindrical source sur- 
rounded by a highly efficient modulation system to 
confuse the seeker of the incoming missile. It may be fit- 
ted to either the top or bottom of the aircraft in single or 
dual phaselocked installations. The electrically heated 
source is graphite; the complete equipment weighs 
less than 14 kg. 


Specifications 

Dimensions: (transmitter) 241 x 241 x 336 mm 
Weight: (transmitter) 12.7 kg 

(control unit) 0.5 kg 

Field-of-view: 360° azimuth 


Status 

Two production contracts have been awarded: 822 
sets for the US Army for use on AH-1S and UH-60 heli- 
copters and 182 sets for the US Marine Corps for use 
on the AH-1J, AH-1W and UH-1N. Additional systems 
have been installed on US Navy SH-60 and SH-2 heli- 
copters. Deliveries commenced in March 1981 with 
over 3000 systems delivered to US and allied forces. 
The US Army are procuring 336 sets of an improved 


& 


The Lockheed Sanders AN/ALQ-144_ infra-red 
countermeasures set mounted on the upper 
fuselage of a helicopter 


version, the AN/ALQ-144A, under a $16 million con- 
tract and a further 336 ALQ-144s will be modified to A 
standard under an $11 million award. In addition, the 
export model, the AN/ALQ-144(V)E, has been sold to a 
number of countries. Two versions, the AN/ 
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ALQ-144(V)1 and 144(V)3, are being produced by AUL 
Instruments and Numax Electronics. In February 1991 
Lockheed Sanders was awarded $15.371 million for 
AN/ALQ-144A(V)1 and (V)3 systems and for upgrading 
AN/ALQ-144 to AN/ALQ-144A(V)1 and (V)3 standards. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-147A infra-red 


countermeasures set 

The AN/ALQ-147A(V)2 is one of the two IR countermea- 
sures equipments referred to under the code-name Hot 
Brick. It is a directable system that fits the aft end of the 
150 gallon external fuel tank of the OV/RV-1D aircraft. 
Due to the limited electrical power available on these 
aircraft, the ALQ-147A employs a fuel-fired source and 
only 200 W of electrical power is required. The heart of 
the system is a ceramic IR source which is heated by 
burning a small amount of JP fuel with ram-air. The IR 
output from the source is then modulated mechanically 
to provide the jamming signal. The system contains a 
covert filter to minimise the visible emissions and it can- 
not be seen at night. 

The system is modular in that the fuel tank or modu- 
lator can be removed by means of a single clamp. It is 
this feature which facilitated the later development of a 
stand-alone version designated AN/ALQ-147A(V)1. 
This is a podded equipment specifically developed for 
use on the OV-1D aircraft, which can then carry IR pro- 
tection without the need for heavy external tanks. 


Status 
In service on the US Army OV-1D, but no longer in 
production. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-149 communications 


countermeasures system 

The AN/ALQ-149 has been in full-scale development 
since 1983 as a replacement on the Grumman EA-6B 
for the AN/ALQ-92. The -149 system, which forms part 
of the ADVCAP (ADVanced CAPability) programme on 
the EA-6B, is designed to jam hostile communications 
and long-range early warning radars. Lockheed San- 
ders is the prime contractor for the onboard elements 
of the system. A separate US Navy contract with Tele- 
dyne is developing the pod-contained transmitter 
power amplifier and transmit antennas. An impending 
contract award will develop the Communications Radar 
Exciter (CRE). The CRE will be collocated with the 
power amplifier and transmit antennas. 

The onboard portion includes an acquisition subsys- 
tem which has separate communications and radar 
intercept and processing elements. These co-ordinate 
their activities with the AN/ALQ-99 radar jammer. The 
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AR/ALO-149 


EQMRURIEATIORS CRUSTEMRERSIRES SYSTEM 


The Lockheed Sanders AN/ALQ-149 is scheduled 
for the Grumman EA-6B Prowler 


analysis subsystem acquires communication and radar 
signals and defines appropriate responses. Results are 
then transferred to the central processing subsystem 
which interfaces with other aircraft systems, including 
the onboard mission computer, thus enhancing the 
effectiveness of the EA-6B. Carried within the fuselage 
of the aircraft, the AN/ALQ-149 includes all antennas, 
receivers, signal recognisers, computers and controls 
necessary to detect, identify, evaluate and jam hostile 
communications signals and long-range early warning 
radar systems. The AN/ALQ-149 is contained in eight 
replaceable assemblies in the aircraft’s equipment bay. 
The system extends and expands the Prowler’s capa- 
bility by increasing its radar jamming coverage and pro- 
viding a communications jamming facility. 


Status 

Lockheed Sanders completed delivery of all seven 
engineering development models in December 1988 
and will commence production upon completion of 
Navy evaluation. Flight testing began in early 1989 and 
continued into 1990. System production started in 
1991. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-156 missile approach 


warning system 

The AN/ALQ-156 Missile Approach Warning System 
(MAWS) was developed to provide a means of auto- 
matically triggering the ejection of decoys from an air- 
craft, specifically the CH-47 helicopter and RU-21 
aircraft, in response to an attack by heat-seeking or 
radar-directed missiles. The system is compatible with 
the AN/ALE-39, AN/ALE-40, M-130 and AN/ALE-47 
dispensers. 

The ALQ-156 is a pulse Doppler radar which effec- 
tively creates a continuous protection ring around the 
aircraft and senses an incoming missile. This results in 
automatic triggering of an ECM dispenser to eject the 
appropriate decoy. The system evaluates the threat by 
comparison of the closing rates and other parameters 
and is stated to be capable of operating in close prox- 
imity to the ground without detriment to its perform- 
ance. The equipment consists of several units: a 
receiver/transmitter; a control indicator; and two to four 
antennas depending on aircraft type. 

The use of a microprocessor and a programmable 
digital signal processor permits rapid adaptation of the 
ALQ-156 from a helicopter to a fixed-wing aircraft con- 
figuration and it can be used in conjunction with other 
systems such as laser or radar warning receivers and 
RF decoys. 


Specifications 

Dimensions: (receiver/transmitter) 
193 mm 

Weight: 22.5 kg 

Power: 425 W 

Reliability: 300 h MTBF 


DiS) x 250 x 


Status 

Operational on US Army CH-47 helicopters and fixed- 
wing special mission aircraft and US Air Force C-130 
transports. Currently the ALQ-156 is in continuous pro- 
duction. Development programmes were initiated in 
1986 to adapt the system for supersonic applications. 
Lockheed Sanders received a US $11 million contract 
in December 1988 for 12 engineering development 
models of the AN/ALQ-156A( ) for various US Navy tac- 
tical aircraft. Initial flight tests of the adapted system 
took place in the A-6 upgrade programme in 1990. 


The.AN/ALQ-156A is being developed for the US 
Navy Integrated Defense Avionics Programme (IDAP). 
In February 1990 a pod-mounted MAWS on a QF-100 
drone operated successfully against missiles fired from 
F-15 and F-16 aircraft. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-164 ECM pod 


The AN/ALQ-164 is an airborne pod-mounted jammer 
for both pulse and CW modes. The pod incorporates 
unmodified ALQ-126B and ALQ-162 jammers. It can 
operate fully autonomously or integrated with an RWR 
and other avionics on board the aircraft. It is reprogram- 
mable to provide for threat changes. The ALQ-164 is 
intended for fitting on the centre line pylon of the AV-8B 
aircraft and has applications for a wide variety of tacti- 
cal and transport aircraft. 


Specifications 

Dimensions: 2160 x 445 x 406 mm 
Weight: 188 kg 

Power supply: 115 V AC, 400 Hz, 3 kVA 


Status 

In production for the US Marine Corps AV-8B. A con- 
tract for 74 pods was awarded in June 1988. The Span- 
ish Navy has ordered the ALQ-164 forthe EAV-8 Harrier. 


Contractor 
Lockheed Sanders Inc. 


AN/ALQ-169 optical warning, 


location and detection set 

The AN/ALQ-169 Optical Warning, Location and Detec- 
tion (OWLD) set is an airborne self-protection set that 
provides warning and location of anti-aircraft threats 
which use optical, rather than radar, tracking and fire- 
control. Advanced development began in 1976, fol- 
lowed by successful flight test demonstrations in 1979 
and 1980. 


Status 

Systems integration and utility studies were completed 
in 1986, leading to a requirement for added major func- 
tional capabilities. Development of new equipment with 
these enhancements began in 1987. 


Contractor 
Lockheed Sanders Inc. 


IRCM self-defence system 

The Infra-red countermeasures Self-Defence System 
(ISDS) is a fuselage or pylon-mounted equipment 
designed to provide protection from anti-aircraft miss- 


iles employing infra-red homing devices. The system 
consists of a transmitter, electronic control unit and 
operator control unit. Configuration varies according to 
the type of aircraft but for most installations there wouid 
be one transmitter per engine, with an associated elec- 
tronic control unit. A single operator control unit 
located in the cockpit controls one to four transmitters. 
The system has also been flight-tested in a ram-air tur- 
bine-powered pod configuration for fighter aircraft. 


Specifications 

Dimensions: (operator control unit) 146 x 125 x 
57mm 

Weight: (operator control unit) 1.56 kg 

(transmitter) 29.5 kg 

(electronic control unit) 2.3 kg 


Status 
Operational on fixed-wing turboprop and jet aircraft and 
in production for the US and allied forces. 


Contractor 
Lockheed Sanders Inc. 


Onboard electronic warfare 


simulator 

The OnBoard Electronic Warfare Simulator (OBEWS), 
installed in an existing cartridge slightly larger than a 
VHS cassette, allows F-16C/D aircraft to be flown as an 
EW threat simulator trainer during missions from any 
US Air Force Mission Support System equipped base. 
The system activates the aircraft's radar warning 
receiver, including audio monitoring, as if real engage- 
ments were taking place, enabling the pilot to practise 
manoeuvres and electronic countermeasures for self- 
protection. Selected aircraft and pilot activities can be 
recorded for post-mission critique and debriefing. 

In addition to the EW threat simulator function, the 
OBEWS includes mission planning and post-mission 
debriefing functions plus maintenance and _ test 
functions. 


Status 

Lockheed Sanders has been awarded a $4.6 million 
contract for a four-year engineering and manufacturing 
development programme for OBEWS. 


Contractor 
Lockheed Sanders Inc. 


Scarecrow EW system 

Scarecrow is an ECM system intended for use in RPVs 
over the battlefield area. The system includes a direc- 
tional high-gain antenna and pattern steerability in both 
the transmit and receive modes. Full data link capability 
is interfaced for control of the system from the ground 
and transmission of data from the RPV. A relatively low 
powered set-on jammer of less than 1 kW is employed 


for radar neutralisation purposes at close range. Scare- 
crow incorporates a broadband high dynamic range 
receiver which is used to detect threat signals inter- 
cepted by a high gain antenna array. This latter is direc- 
tional and can discriminate between emitters on the 
same frequency but on different bearings. The signals 
are checked against a preselected priority list of poss- 
ible threats and the required jammer modulation tech- 
niques are selected. Equipment weight is under 18 kg. 


Status 
In the flight trials phase. A number of countries have 
expressed interest including the UK, Canada and 
France. 


Contractor 
Lockheed Sanders Inc. 


Straight through repeater antenna 


performance 
The US tri-service Straight Through Repeater Antenna 
Performance (STRAP) programme is a US Navy led ini- 
tiative to provide a lower cost, high performance, broad- 
band follow-on to the GEN-X expendable jammer (see 
item under Texas Instruments in this section). Lock- 
heed Sanders has been awarded a $4.5 million contract 
for advanced development. 

The STRAP round is in two formats: a 127 mm x 
33 mm cylinder for the US Navy and a 203 mm long rec- 
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tangular unit for possible US Air Force and Army 
applications. 


Status 
Under development. Delivery of 25 test and evaluation 
rounds is expected in 1993. 


Contractor 
Lockheed Sanders Inc. 


AN/ALE-39 chaff dispenser 

One of the leading in-service countermeasures dis- 
penser types, the AN/ALE-39 replaces the AN/ALE-29 
on most US Navy aircraft. 

The system accommodates three types of payload: 
chaff, infra-red flares and expendable jammers. Car- 
tridges are loaded in groups of 10 up to the normal sys- 
tem capacity of 60 (expansible to 300). Each cartridge 
is 36 mm in diameter and 147 mm in length. A typical 
payload would be RR-129 chaff cartridges, Mk 46 Mod 
1C or MJU-8/B flares and AM-6988A POET expendable 
jammers. The ALE-39 will also be able to dispense the 
new generic expendable, GEN-X, being developed by 
Texas Instruments. 


Status 

No longer in production. It is in operation on the 
McDonnell Douglas AV-8A, A-4, F/A-18, F-4 and RF-4, 
Grumman A-6, F-14 and EA-6B, LTV A-7 aircraft, Bell 
AH-1T, AH-1J and UH-1N, Boeing Vertol CH-46 and 
Sikorsky CH-53 helicopters. It has been selected for the 
AV-8B and is used on several non-US aircraft. Contracts 
for over 3000 sets had been placed by the end of 1985 
and over 2000 sets are in service. 


Contractor 
Loral Defense Systems - Akron. 


The US Marine Corps AV-8B can carry the Loral 
AN/ALE-39 chaff dispenser 


AN/ALQ-78 ESM system 

Used in US Navy Lockheed P-3C Orion ASW aircraft, 
the AN/ALQ-78 is a radar warning system designed to 
detect anti-submarine and conventional electronic war- 
fare threats. A high-speed rotating antenna located 
underneath the aircraft operates in an omnidirectional 
search mode and, using threat processor control, 
initiates automatic direction finding as signals are 
acquired. Threat analysis is carried out within the equip- 
ment and data is displayed to system operators in the 
aircraft. 


Status 
In service. Production ceased in 1985 but systems are 
currently being updated to A standard. 


Contractor 
Loral Electronic Systems. 


AN/ALQ-131 receiver/processor 
The AN/ALQ-131 receiver/processor is a self-con- 
tained single module package that fits within the West- 
inghouse AN/ALQ-131 jamming pod. It enhances the 
operation of this ECM system by maximising its jam- 
ming capability and effectiveness against a multiple 
radar threat environment. This is accomplished 
through the concept of power management. 

The receiver conducts a signal search within a pre- 
scribed frequency range under control of the pro- 
cessor. When a signal representing a threat is acquired 
the signal is analysed for parameter values, formatted 
and used to control the operation of the jammers so 
that jamming energy is applied with optimum timing 
and is better concentrated within the emitter’s RF, IF 
and servo bandwidths. The concept of power manage- 
ment thereby ensures that energy waste, normally inevi- 
table in conventional jamming, is minimised. A 
look-through feature of the receiver/processor permits 
continuous surveillance of the radar environment while 
jamming is in progress. 


Status 

In September 1988 Loral received a $21.4 million con- 
tract increase for modifications to 72 receiver/pro- 
cessors and $26 million in September 1991 for support 
of AN/ALQ-131 ECM systems. 


Contractor 
Loral Electronic Systems. 


AN/ALQ-178 RAPPORT III ECM 


system 
AN/ALQ-178 is the US Air Force designation for the 
RAPPORT Ill system in production for Belgian and 
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Loral AN/ALQ-78 ESM equipment on the US Navy Lockheed P-3C Orion 
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Loral RAPPORT III equipment on a Belgian Air Force General Dynamics F-16 


Israeli General Dynamics F-16 aircraft. 

Closely following the selection and development of 
the RAPPORT II ECM suite for its Dassault Mirage V 
fighters the Belgian Air Force decided, in August 1979, 
in principle to adopt the system for its General Dynam- 
ics F-16s. The Belgian Government funded General 


Dynamics to conduct installation and effectiveness 
investigations of a system now known as RAPPORT IIl 
and sent two aircraft to Eglin Air Force Base for flight 
trials concluded in March 1982. The Belgian Air Force 
continued in its commitment to the RAPPORT system 
despite initial delays in the flight programme that cut 
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into the procurement budget, and the decision of the 
Dutch Government in 1980 to acquire the Westing- 
house AN/ALQ-131 system on the grounds that the 
Loral equipment would not fit into the limited space 
available on its two-seat F-16Bs. 

RAPPORT Ill is generally similar to its predecessor, 
although a number of refinements have been incorpor- 
ated including a forward and aft repeater and improved 
software. In December 1983 Loral announced an $88 
million order from Israel, noting that it was the first pro- 
duction order. However, press reports from Brussels 
say that Israel had taken over development of the sys- 
tem (or rather, was financing continued development), 
and that RAPPORT III had been installed on Israeli Air 
Force F-16s at an earlier date. 

RAPPORT Ill provides detection over 2 to 20 GHz, 
with simultaneous fore and aft jamming. A look-through 
facility permits rapid assessment of jammer effective- 
ness. Threat data generated by the system includes 
direction finding, pulse repetition frequency, pulse- 
width and scan rate. Information is presented to the 
pilot on a circular CRT with alphanumeric detail. 


Specifications 

Installed volume: (in avionics 
(in tail compartment) 0.156 m° 
Weight: 203 kg 


bay) 0.079 m%; 


Status 
In production and in service with Belgian and Israeli Air 
Force F-16 fighters. RAPPORT III has also been selec- 
ted by Turkey for its F-16 aircraft. 

The AN/ALQ-178 is being offered as a replacement 
for the AN/ALQ-165 ASP4J for US Air Force F-16 and US 
Navy F/A-18 aircraft. 


Contractor 
Loral Electronic Systems. 


AN/ALR-56C radar warning 


receiver 

Together with the AN/ALQ-135 internal electronic sur- 
veillance measures set, the ALQ-128 threat warning 
receiver and the ALE-45 chaff dispenser, the AN/ 
ALR-56C radar warning receiver forms the Tactical 
Electronic Warfare System (TEWS) which is installed in 
all models of the US Air Force McDonnell Douglas F-15 
Eagle. Designed in 1974, the ALR-56 was claimed to be 
the first operational radar warning system with a digital 
processor to control power management functions and 
capable of being reprogrammed in the field within 
minutes using software techniques. 

The radar warning receiver system comprises five 
antennas, a high-band tuner unit, low-band receiver/ 
processor, power supply unit and cockpit control and 
display. There are four circularly polarised planar spiral 
aerials (one in each wingtip facing forward and one 
rearward-facing at the tip of each fin) to provide 360° 
azimuth high-band coverage. Additionally, there is a 
blade antenna under the fuselage for lower hemisphere 
low-band coverage. 

The system uses separate high- and low-band 
receiver units. The high-band tuner unit provides digital 
control of the antennas and is a dual system capable of 
scanning a very wide portion of the electromagnetic 
spectrum. The single conversion superheterodyne 
design provides high sensitivity and the use of dual YIG 
radio frequency preselection affords excellent sensi- 
tivity and spurious signal rejection. 

The low-band receiver unit is integrated with the sys- 
tem processor, which is a 32 k 16-bit word unit with a 
cycle time of 1.5 us. With the comprehensive antenna/ 
receiver derived data the processor can conduct direc- 
tion finding operations, and low-band electronic tuning 
is carried out directly. Preprocessor facilities, which 
convert intercepted signals into digital data for the cen- 
tral processor element, are included in the processor 
unit. A reprogrammable threat library is held in memory 
and can be easily changed. 

A self-contained precision signal source within the 
system provides calibration and/or built-in testing over 
the entire tuning range, and there is provision for mul- 
tiplexing important receiver functions. The latter are 
controlled by serially generated NRZ Manchester 
coded data. The precise data rate also serves as the ref- 
erence clock for the receiver frequency synthesiser. 

Information provided in the cockpit includes data for 
a circular threat evaluation display and audio signals. 


Ss 


two 
-_RECEIVER/PROCESSOR 


The display unit shows threat bearing and distance; 
threat characteristics are presented by alphanumeric 
symbology. The display is designed to be legible in 
high ambient lighting and has pilot-selectable clutter- 
elimination programs. There are two cockpit control 
units. One unit combines basic radar warning receiver 
and TEWS control functions and the other smaller unit 
is specifically for radar warning receiver use, with 
interrogated data readout facilities. 

Loral was awarded a contract in late 1982 to begin 
the first stage of updating the system for the US Air 
Force McDonnell Douglas F-15 fighter. The $22.3 mil- 
lion contract funded the development of an enlarged 
memory module for the signal processor, with up to five 
times the capacity of existing production equipment, 
the new equipment being designated AN/ALR-56C. A 
new processor occupying only two-thirds the volume of 
existing equipment was put into production with the 
new memory module. An extension of the receiver sys- 
tem bandwidth, which will permit detection of millimet- 
ric radars, was privately funded by Loral. 


Specifications 

Dimensions and weight: 

(power supply unit) 445 x 267 x 156 mm; 12 kg 
(wingtip antennas) 89 diameter x 144 mm; 0.8 kg each 
(fin antennas) 89 diameter x 100 mm; 0.43 kg each 
(low-band antenna) 133 x 84 x 45 mm; 0.2 kg 
(high-band receiver) 241 x 187 x 202 mm; 10 kg 
(low-band receiver/processor) 451 x 404 x 165 mm; 
24 kg 

(display unit) 406 x 149 x 137 mm; 6 kg 

(control unit) 165 x 111 x 114 mm; 1.1 kg 

(immediate action controls) 29 x 76 x 127 mm; 0.3 kg 
Total weight: 63 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 550 VA 

28 V DC, 3-7A 


1 Azimuth: . 
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Loral AN/ALR-56C radar warning equipment on the US Air Force McDonnell Douglas F-15 Eagle 


Layout of the AN/ALR-56M in the General Dynamics F-16 
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Status 

In production for the McDonnell Douglas F-15. The total 
value of the programme is estimated by Loral at $300 
million. In October 1986 Loral announced a $41 million 
USAF contract to supply ALR-56C units for the F-15 and 
in December 1986 the USAF awarded Loral a $39.4 mil- 
lion contract for 42 sets. A further contract for 43 sets 
valued at $59 million was awarded in August 1992. 


Contractor 
Loral Electronic Systems. 


AN/ALR-56M radar warning 


receiver 

The AN/ALR-56M radar warning receiver comprises a 
DF receiver connected to each of the four high-band 
quadrant antennas, a CD receiver/power supply con- 
nected to the low-band antenna assembly and aircraft 
power source, superhet receiver, superhet controller 
and an analysis processor which communicates with 
the control panel and azimuth indicator. The AN/ 
ALR-56M is effectively a time-shared single-channel 
superheterodyne receiver for processing the signals 
intercepted by the four high-band antennas and the 
low-band antenna assembly. 

It is compatible with other onboard avionics equip- 
ment and can interface with an onboard RF jammer and 
chaff/flare dispenser to provide an integrated tactical 
electronic warfare system. Wideband sensitive 


receivers, high-speed data processors and unambigu- 
ous prioritised threat display combine to provide rapid 
warning of threats, even when operating in the densest, 
most sophisticated threat environments. The AN/ 
ALR-56M is flight line reprogrammable. 


6 DualBlade 
Low Band 
Antenna 


Specifications 

Dimensions and weight: 

(analysis processor) 342.9 x 123.2 x 192.8mm; 
14.97 kg 

(superhet receiver) 254 x 152.4 x 101.6 mm; 6.8 kg 
(superhet controller) 279.4 x 228.6 x 127mm: 
11.79 kg 

(DF receiver x4) 175.3 X 156.5 X 46.7 mm; 2.04 kg 
each 

(CD receiver/power supply) 254 x 152.4 x 105.9 mm; 
6.8 kg 

(azimuth indicator) 274.3 x 82.6 x 82.6 mm; 1.54 kg 
(prime indicator/control) 101.6 x 57.1 x 57.4mm; 
0.59 kg 

(auxiliary indicator/control) 152.4 x 43.2 x 66mm; 
0.59 kg 


Status 

The AN/ALR-56M is the designated RWR for all Block 
40 and 50 F-16s, and for the B-1B and AC-130U. In 
addition, it is the recommended replacement for the 
Litton AN/ALR-69 on all F-16A, B, C.and D aircraft, the 
MH-53J, CV-22, C-130 SOLL, Joint STARS, A-10, 
MC-130E, EC-130 and C-141 SOLL. 

In December 1988 Loral was awarded an initial $20.4 
million contract to provide 19 ALR-56M systems by 
March 1991 for US Air Force F-16C/D aircraft. A further 
101 sets were due to be supplied by March 1992. Ten 
sets will be used for trials on C-17, C-130 and AC-130U 
aircraft. In December 1992 Loral was awarded a con- 
tract for 137 sets which is expected to exceed $100 mil- 
lion and in February a further contract for $69 million 
was awarded for 92 systems and related test equip- 
ment for F-16 aircraft. 


Contractor 
Loral Electronic Systems. 


AN/APR-38 control indicator set 
for the F-4G Wild Weasel 


The Loral-furnished Control/Indicator Set (CIS) for the 
US Air Force F-4G Wild Weasel comprises seven items 
in the front and rear cockpits. Data is assigned priorities 
by the central processor before transmission to the 
cockpit items. All displays are controlled from a special 
electronics unit and comprise a plan position indicator 
for each crewman and a panoramic analysis and hom- 
ing indicator/control unit for the system operator. The 
remaining units are a lighting controller, system and 
missile control panel and aircraft commander’s warn- 
ing panel. Alphanumeric displays are used to designate 
signals: ‘A’ corresponds to anti-aircraft gun radar, ‘2’ to 
SA-2 tracking radar and so on. The 15 highest priority 
threats are assigned and labelled and the most signifi- 
cant threat is placed within a triangular symbol. The 
operator can override this with his diamond-shaped 
symbol. 

Automatic weapon release is also handled by the sys- 
tem, blind attack being possible by sighting a green air- 
craft cursor on the gunsight display over a red reticle 
positioned by the threat processor. 


Status 

No longer in production. In service on the F-4G Wild 
Weasel aircraft. A performance upgrade, including fre- 
quency coverage and processing capability, has been 
completed. The programme concentrated on expand- 
ing onboard computer capability to interface with the 
HARM missile. The updating programme will enable 
the AN/APR-38 to handle threats into the mid- and late 
1990s. 


Contractor 
Loral Electronic Systems. 


AN/APR-43 receiver 


The AN/APR-43 is the warning receiver developed un- 
der the Compass Sail Clockwise programme to provide 
US Navy operational tactical aircraft with threat warning 
and identification, direction finding and approximate 
range information against pulse and CW missile radars. 
The system consists of two units weighing about 11 kg: 
a multielement antenna assembly and a multi-band 
receiver assembly containing a crystal video receiver 
for pulse emitter detection and a superheterodyne 
receiver for CW emitters. The APR-43 directly inter- 
faces to the AN/ALR-45 and AN/ALR-45F warning 
receivers and to the defensive jammers AN/ALQ-126 


and AN/ALQ-162 to form the US Navy tactical aircraft 
ECM protection system. The APR-43 also contains 
those ALQ-162 antenna output elements required for 
CW jamming. 


Status 
In production. 


Contractor 
Loral Electronic Systems. 


ARI 18240/1 ESM 


A version of the EW-1017 ESM equipment (see next 
item) has been developed for Royal Air Force Nimrod 
MR. Mk 2 maritime reconnaissance and R signals intel- 
ligence aircraft under the designation ARI 18240/1. 

Special wingtip pods were built by British Aerospace 
to house the 16 cavity-backed planar spiral antennas 
and the two front end receivers which constitute LRU 1. 
LRUs 2 and 3 are housed in the fuselage. These prob- 
ably include the signal processors and comparator cir- 
Cuitry, as well as providing the requisite interfaces with 
the sensor elements and receivers and the associated 
control and display facilities. There is almost. certainly 
provision for integrating ESM data with information 
derived from other sources on the aircraft’s main tacti- 
cal display system. 

The 16 antenna elements comprise two sets of eight 
high-band and eight low-band signal intercept anten- 
nas, these being arranged to produce separate fore 
and aft coverage quadrants on each side of the aircraft 
in each of the broad frequency bands covered by the 
equipment. No information has been given on the fre- 
quency limits but the system probably covers the bands 
from 2 to 18 GHz, with possible extensions to 40 GHz 
and 0.5 GHz. 


Status 
In service on Royal Air Force Nimrod MR. Mk 2 and R 
aircraft. 


Contractor 
Loral Electronic Systems. 


EW-1017 ESM system 


The EW-1017 ESM system acquires, classifies, ident- 
ifies (by emitter and platform), localises and tracks the 
movements of ships, aircraft, submarines and land- 
based sites in real-time. In addition, the high accuracy 
and resolution of recorded parametric measurements 
allows the data to be used for post-flight updating of the 
master EW database and for other intelligence func- 
tions. An operationally proven interactive display sub- 
system provides the operator with a full range of 
facilities to manage and optimise the automatic collec- 
tion to achieve mission objectives. It also provides a 
readily accessible real-time emitter and platform library 
storage and analysis capability facilitated by a modern 
data management system. In addition, it provides con- 
tinuous visual and aural threat warning for 
self-protection. 

The capabilities of the EW-1017 are achieved by 
combining a multichannel receiver with a highly 
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The Loral EW-1017 ESM system is installed on the 
Royal Air Force Boeing E3-D Sentry (Paul Jackson) 


effective antenna configuration and advanced data pro- 
cessing supported by a display system. The receiver 
system combines high acquisition probability with high 
sensitivity, frequency accuracy and a high degree of fre- 
quency selectivity. The instantaneous bandwidth of the 
receiver is hundreds of megahertz, enabling extremely 
high probability of intercept. By means of dual, agile 
local oscillators, the broad frequency segment is instan- 
taneously tuned to any portion of the operational spec- 
trum. Separate multi-band port and starboard receivers 
and antenna arrays are mounted in pods in the wing- 
tips. Wingtip location of antennas reduces aircraft 
shadowing to a minimum, permitting maximum spatial 
coverage. Specialised broadband antenna arrays are 
used to provide omnidirectional coverage with high 
direction of arrival measurement accuracy. To ensure 
sufficient processing capability in extremely dense sig- 
nal environments, an array of processors controlled by 
a dedicated high-speed executive computer allows 
high data rate intercept processing. To allow the oper- 
ator to monitor, interact with and control the systems 
functions Loral provides in some applications a com- 
puter-controlled interactive display subsystem. Loral 
has, through the use of high level software design tools, 
customised the operator interface, the controls, display 
graphics, symbology and text language for each air- 
craft application. 

For special applications the receiver portion of the 
system can be interfaced via a smart post-processor 
unit to a centralised tactical and display control system. 
The system modular design allows the basic elements 
of the EW-1017 to be applied to a large number of differ- 
ent land, sea and air applications with subsequent 
logistics support cost savings. 


Status 

The EW-1017 system is currently operational in the Roy- 
al Air Force British Aerospace Nimrod MR. Mk 2 (see 
previous item) and Boeing E3-D Sentry and the German 
Atlantic maritime patrol aircraft. 


Contractor 
Loral Electronic Systems. 


RAPPORT II ECM system 


The Rapid Alert and Programmed Power management 
Of Radar Targets (RAPPORT) is unusual - perhaps 
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Loral RAPPORT II equipment on the Belgian Air Force Dassault Mirage V 
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unique -in being an American system procured by a Eu- 
ropean customer after competitive evaluation and 
development, while not already being available off the 
shelf for US applications. 

RAPPORT is designed to protect aircraft against air- 
borne and ground-based radar directed weapons. The 
system continuously analyses, identifies and measures 
the bearings of threat radars and can rank up to 14.such 
threats in order of priority according to reprogramma- 
ble data held in the system’s memory. An alphanumeric 
display presents data to the pilot on the threat and its 
bearing from the aircraft, with audio alert tones. Auto- 
matic noise or continuous wave pulse countermea- 
sures action can then be initiated. 

The RAPPORT II system was the subject of a Belgian 
Air Force requirement for an ECM suite that could be 
carried internally in Dassault Mirage V aircraft. Dissatis- 
fied with equipment available in 1973 the Belgian Air 
Force began to search for an ECM suite for the new air- 


craft, and issued requests for proposals to US and Eu- 
ropean industry for a completely new system. In 
mid-1978 the Belgian Government placed a production 
contract worth $20 million. Loral provided offsets of 75 
per cent of the contract value, representing 63 per cent 
to MBLE for development and production and 12 per 
cent to SABCA. Foreseeing a likely application on the 
General Dynamics F-16 chosen in June 1975 by Bel- 
gium, Denmark, Norway and Holland for their Lock- 
heed F-104G replacement, options were also arranged 
for that possibility. Installation of RAPPORT II on 50 
Dassault Mirage Vs was completed during 1981. 
RAPPORT II consists of seven LRUs and associated 
receiver and jamming antennas. The LRUs comprise a 
receiver/processor, techniques generator, control and 
display unit, two dual channel direction finding 
receivers and two dual band power amplifiers. The sys- 
tem brought to ECM technology for the first time such 
features as solid-state power amplifiers and distributed 


processing, but most importantly it incorporated in the 
same suite of equipment both passive radar warning 
and active radar jamming functions. Such internal inte- 
gration of tasks within the system obviated the need for 
space-consuming and expensive interface boxes. 


Specifications 

Volume: 0.14 m° 

Weight: 128 kg 

Frequency range: 2-20 GHz 
Digital processor: T| 2520 
Memory: 32 kbytes 

Growth flexibility: MIL-STD-1553 


Status 
In service with Belgian Air Force Mirage aircraft. 


Contractor 
Loral Electronic Systems. 


AN/ALQ-123 infra-red 


countermeasures system 

The AN/ALQ-123 infra-red jamming system is a pod- 
mounted unit with a ram-air turbine-powered generator. 
It is designed to provide protection against SA-7 sur- 
face-to-air missiles and is suitable for Grumman A-6 
Intruder and LTV A-7 Corsair types. Tail installations in 
other US Navy types have been proposed. 

Jamming is achieved by modulating the infra-red 
source ina manner which will break missile lock. Devel- 
opment was completed in March 1973 and production 
commenced a few months later. The system is now 
used by the US Navy and several export customers. 
British Aerospace markets the system in Europe and 
the ALQ-123 is also used for protection by the Israeli Air 
Line, El Al. 


Specifications 

Dimensions: (length) 2591 x (diameter) 254 mm 
Weight: 172 kg 

Reliability: 150 h MTBF 


Status 
No longer in production. In service. 


Contractor 
Loral Electro-Optical Systems. 


AN/ALQ-157 infra-red 


countermeasures system 

Developed under the sponsorship of the US Naval Air 
System Command, the AN/ALQ-157 provides multiple 
simultaneous protection for large heavy-lift helicopters 
and medium size fixed-wing aircraft against SAM and 
AAM threats. The system employs advanced compo- 
nents and microprocessor technology to allow operator 
jamming code selection and reprogrammability for 
future threats. The two fuselage-mounted synchronised 
jammer assemblies provide continuous 360° protec- 
tion against threats launched from any direction. The 
power module, line filter and pilot control indicator can 
be placed anywhere within the aircraft. 
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The Loral AN/ALQ-157 infra-red jamming equip- 
ment attaches to the tail rotor pylon of the US Army 
Boeing Vertol CH-47 Chinook helicopter 


The Loral AN/ALQ-123 infra-red countermeasures pod on the wing of a US Navy McDonnell 
Douglas F-4 Phantom 


The AN/ALQ-157 showing the two fuselage-mounted jammer assemblies (left and right) and, in the 
centre, the power module/pilot control indicator, line filter and BITE 
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The AN/ALQ-204 infra-red countermeasures system is installed in a number of large fixed-wing aircraft 


Status 

In production. Loral received the initial production con- 
tract in December 1983 for systems for the US Marine 
Corps CH-46 helicopter. Other US and international air- 
craft equipped with the AN/ALQ-157 include the 
CH-47D, MH-53J, RH-53D, Lynx, C-130 and P-3C. 
Nearly 700 systems have been sold worldwide. 


Contractor 
Loral Electro-Optical Systems. 


AN/ALQ-204 IR countermeasures 


system 

The AN/ALQ-204 is a family of infra-red countermea- 
sures systems which has 11 different configurations. 
The system is suitable for all types of large transport air- 
craft with unsuppressed engines, one transmitter per 
engine being recommended for maximum protection. 
The basic system consists of a transmitter, an Elec- 
tronics Control Unit (ECU) and an operator’s controller. 
Transmitters are electronically synchronised by the 


ECU which controls and monitors one or two transmit- 
ters. The operator’s controller is common to all con- 
figurations, controls from one to seven transmitters and 
incorporates a system status display. 

Each transmitter contains an IR source which emits 
pulsed radiation to combat an IR missile. 
Pre-programmed multi-threat jamming codes are sel- 
ectable on the operator’s control unit, and all new 
codes can be entered as required to cope with new 
threats. Each transmitter weighs 22 kg nominal and can 
be pod-mounted for aircraft attachment. 


Status 

In production. In service on the Boeing 747 and 707, 
Lockheed L-1011 and British Aerospace VC10, BAe 
146 and Andover aircraft. 


The Loral AN/ALQ-204 mounted on the fuselage 
of a Royal Air Force VC10 (Paul Jackson) 


Contractor 
Loral Electro-Optical Systems. 


Challenger IR jammer 

A small omnidirectional IR jammer, especially suitable 
for helicopters and light aircraft, Challenger can be 
installed in fixed-aircraft apertures or deployed on 
retractable platforms. The jammer head weighs about 
9 kg and power consumption is within the range 1 to 
4 kW. The jammer assembly is driven by a compact 
controller in the aircraft. Single or dual transmitter 
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configuration can be selected to provide 360° azimuth 
protection. Challenger, an upgraded AN/ALQ-157 (see 
item above), was designed to be flexible and offer a 
wide variety of installation options. 


Status 
In production and in service on Lynx and UH-1 
helicopters. 


Contractor 
Loral Electro-Optical Systems. 


AN/AAR-47 missile warning set 
The AN/AAR-47 missile warning set detects the infra- 
red signatures of approaching surface-to-air missiles 
and gives the pilot an indication of range and bearing. 
Decoy systems, such as the AN/ALE-39 flare/chaff dis- 
penser, can be automatically triggered and the system 
is also compatible with the AN/APR-39A radar warning 
receiver. 

The feasibility of such a warning system was first 
demonstrated by Loral in December 1977 and, follow- 
ing development of the AAR-46 system in 1979, full- 
scale development of the AAR-47 started in March 
1983. The AAR-47 is small, needs no cryogenic cooling 
and has an MTBF of 1500 hours. 

The total system consists of six sensors, a central 
processor and a control indicator. The sensors are 
hard-mounted on the skin of the aircraft and provide full 
coverage, with overlap to protect against blanking. The 
complete system weighs only 18.2 kg. Within 30 sec- 
onds of electrical power a self-initiated BIT programme 
is completed and the system is operational with no in- 
flight down time for recalibration. The processor analy- 
ses the data from each sensor independently and as a 
group, and automatically deploys the appropriate coun- 
termeasures. In the case of a flare failure, the AAR-47 
automatically commands a second flare. 

Multidirectional threats are automatically analysed 
and prioritised for countermeasures sequencing. The 
control indicator displays the incoming direction of the 
highest priority threat for tactical manoeuvres. 

A shorter sensor has been developed for use in 
locations, such as the F-16 fuselage, where depth is 
limited. 


Specifications 

Dimensions: (sensor) 120 x 200 mm 

(processor) 203 x 257 x 204 mm 

Weight: (4 sensor system) 14 kg 

(sensor) each 1.5 kg 

(processor) 7.9 kg 

Power supply: (4 sensor system) 28 V DC, 75 W (4 W 
per sensor, 59 W for processor) 

Azimuth coverage: 360° given by 6 sensors 


The Loral AN/AAR-47 missile warning set 


Status 
No longer in production. Loral was awarded a number 
of contracts for nearly 300 systems for use by the US 
Navy and Marine Corps. In March 1988 Loral received a 
$10 million US Navy contract for the production of 70 
AN/AAR-47 systems to equip Marine Corps OV-10 air- 
craft and a further 210 sets were produced in early 1990 
under a $22.3 million contract. The system is fitted to 
more than 500 aircraft. 

The system is also installed on helicopters and larger 
non-combat fixed-wing aircraft such as the P-3 and 


C-130. A version for the A-16 and Agile Falcon is under 
development. 


Contractor 
Loral Infra-Red and Imaging Systems. 


AN/TLQ-17A countermeasures 


set 
The modular AN/TLQ-17A is an advanced tactical com- 
munications countermeasures set developed for the 
US Army. It is configurable to meet user requirements 
for a number of host platforms including helicopters. 
The AN/TLQ-17A incorporates computer-controlled 
search, surveillance and jamming in the HF and VHF 
ranges, microprocessor technology for advanced EW 
applications, BITE and modularity for ease of 
maintenance. 


Specifications 

Frequency ranges: (band 1) 1.5-20 MHz 

(band 2) 20-80 MHz 

Operating modes: search/lock-out, priority search/ 
lock-on, monitor/automatic and scan band sectors 
Effective radiated power: 10-550 W 

Receiver tuning time: 1 ms 

Preselected frequencies: 255 

Reliability: 400 h MTBF 


Contractor 
Loral Fairchild Systems. 


AN/TLQ-17A countermeasures set 
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AN/ALE-29A/29B system 


The AN/ALE-29A countermeasures dispensing equip- 
ment is used on tactical aircraft for the controlled ejec- 
tion of “chaff and IR decoy flares as a means of 
self-defence against radar-directed and IR homing 
missiles. The equipment comprises a programmer, two 
sequencer switches, two dispensers each consisting of 
a block and printed circuit board, two dispenser hous- 
ings and interconnecting cable. The ALE-29A system 
carries 30 chaff cartridges or IR flares per dispenser. 
RR-129 and RR-144 chaff cartridges and Mk 46 and Mk 
47 IR flares are used. 

The programmer is normally located in the aircraft 
cockpit and carries the necessary information for selec- 
tion of dispensing patterns, timing sequences and so 
on. An optional feature is a dual channel programmer 
which allows the simultaneous dispensing of chaff and 
flares via separate programmes. 

The AN/ALE-29B is an improved version allowing 
greater payload flexibility. 

The AN/ALE-29 system can be interfaced with threat 
warning devices and forms part of the tactical jamming 
system on the US Navy EA-6B Prowler aircraft. 


Status 
Operational on US Navy EA-6B Prowler aircraft. 


Contractor 
Lundy Electronics and Systems Inc. 


AN/ALE-43 chaff cutter/dispenser 
pod 


The AN/ALE-43 is a high-capacity chaff system which 
holds rolls of chaff material and cuts it to the appropri- 
ate dipole length during operation. Lundy claims to 
have overcome the difficulties associated with past 
chaff cutters by developing a unique chaff roving sup- 
ply system. 

The system has a chaff roving hopper behind which 
is the chaff cutter. A remote processor controls oper- 
ation of the cutter. 

Chaff is drawn simultaneously from up to nine chaff 
roving packages in the hopper. Each roving package 
passes through a guide tube which terminates at draw 
rollers and a cutting roller. As dipole lengths are cut, 
they are discharged into a turbulent airflow and distrib- 
uted efficiently behind the pod. Each cutter assembly 
consists of a drive motor, clutch/brake unit and three 
indexing cutting rollers, the latter embodying blades 
which yield specific combinations of dipole lengths. 

The system can be podded or mounted internally. It 
is frequently used as a training aid, but its primary war- 
time functions would be for anti-ship missile defence, 
area saturation operations over battlefields, corridor 
seeding and aircraft self-protection. 


Specifications 

Podded version 

Dimensions: (length) 3370 mm x (diameter) 480 mm 
Weight: (empty) 139 kg, (loaded) 284 kg 

Chaff payload: 8 x RR-179 roving packages 

Max dispensing rate: 7.2 < 10° dipole in/s 


Internal version 

Weight: (basic) 37 kg, (max loaded) 191 kg 
Chaff payload: 9 x RR-179 roving packages 
Max dispensing rate: 8.1 x 10° dipole in/s 


Common characteristics 

Power supply: 115 V AC, 400 Hz, 1.7 kVA 

28 V DC, 2.5A 

Max continuous dispense time: 660 s 
On-time: select 1-9 s in 1 s steps or continuous 
Off-time: select 1-9 s in 1s steps 

Operable altitude band: 0-50 000 ft 


Status 

In production. The podded version can fit a variety of 
standard pylon attachments and is used on the Boeing 
B-52, Grumman EA-6B Prowler, McDonnell Douglas F-4 
Phantom and EA-4A Skyhawk. Internally mounted ver- 
sions have been used on the McDonnell Douglas 
ERA-3B Skywarrior and Boeing NKC-135. 


Contractor 
Lundy Electronics and Systems Inc. 


AN/ALE-44 chaff dispenser pod 
The AN/ALE-44 is a chaff or flare dispenser system suit- 
able for supersonic aircraft which is usually installed as 
a two-pod system with a control unit in the cockpit. 
Each pod houses two dispenser modules and a 
sequencer. The pods are lightweight units which can 
be installed on wingtip, underwing or underfuselage 
store locations. They have dual channel dispensing ca- 
pability and can be quickly reloaded with RR-129 chaff 
or Mk 46 infra-red flare cartridges. The cockpit unit per- 
mits selection of burst rates, burst interval and units per 
burst. Flares and chaff can be dispensed 
simultaneously. 


Specifications 

Dimensions: (length) 2060 mm x 110 x (section) 
180 mm 

Weight: (empty) 13.6 kg 

(with 32 chaff cartridges) 19.9 kg 

(with 32 flare cartridges) 22.6 kg 

(control unit) 1.1 kg 

Modes: 1 or 2 units per burst 

Programs: 1, 2, 4, 8 or continuous bursts per program 
Rate: 4, 2, 1 or % bursts/s 


Status 
In production. 


Contractor 
Lundy Electronics and Systems Inc. 


Countermeasure system 

A recent development has been a 14-cartridge chaff/ 
flare dispenser which can be accommodated on vir- 
tually any surface by using a contoured mounting plate. 
Aircraft countermeasure loads can be tailored to mis- 
sions by using different numbers of dispensers, and 
chaff cartridge capacity is claimed to be adequate to 
protect aircraft such as General Dynamics F-16 and 
McDonnell Douglas F-4 Phantom against radars in the 
E to J bands within 2 seconds of ejection. 


Specifications 

Dispenser 

Dimensions: 710 x 130 x 150 mm 
Weight: 14.2 kg with flares 


Cartridge 

Dimensions: (length) 127 mm x (diameter) 40 mm 
Weight: (|/R) 0.32 kg 

(chaff) 0.3 kg 

Flare: 15 kW output, 2-5 m range 

Chaff: radar cross-section of 20 m? within 1-2s of 
ejection 


Status 
Under development. 


Contractor 
Lundy Electronics and Systems Inc. 


FAC dispenser 

The Lundy FAC countermeasures dispenser is a com- 
pact lightweight system which fires both chaff and 
flares. Designed for the US Air Force to dispense the 
percussion-initiated Mk 50 flare, the FAC dispenser has 
been successfully flight-tested on Cessna O-2 aircraft 
and Bell UH-1 helicopters. 

To augment its operational usefulness, Lundy has 
developed and flight-tested a percussion-initiated chaff 
unit which is compatible with the FAC dispensing 
mechanism. The chaff unit provides effective protec- 
tion against known radar-controlled threats operating in 
the 3 to 16 GHz frequency range. 

The basic FAC system contains a cockpit control/ 
display unit, two payload modules and two firing mech- 
anisms. A cascade feature in the control circuitry allows 
any number of dispenser assemblies to be added to the 
basic system. The payload module holds 20 chaff units 
or flares interchangeably and is removed for loading 
from the aircraft during ground operations. The FAC 
dispenser is configured for both internal and external 
mounting. 

Although primarily developed for use with forward air 
control aircraft types, the FAC dispenser can be used to 
fire any 40 mm munitions from air or land vehicles. 


Contractor 
Lundy Electronics and Systems Inc. 


Supersonic countermeasure pod 
Developed by Lundy Technical Centre, this system is 
suitable for a wide range of supersonic strike aircraft. It 
comprises a control unit and two dispensing pods, 
each pod holding two dispensing modules and a 
sequencer. Total system capacity is 64 RR-129 chaff 
dispensers or Mk 46 infra-red flare cartridges. Flight 
qualified for supersonic flight, and with a low frontal 
area, the system is marketed as being suitable for 
installation in a pod or on a pylon. The control unit per- 
mits selection of burst rate, burst interval and units per 
burst. Specification is identical to the Lundy AN/ALE-44 
unit. 


Status 
In development. 


Contractor 
Lundy Electronics and Systems Inc. 


AN/ALQ-108 IFF jamming pod 

The AN/ALQ-108 jamming pod is used in the US Navy’s 
Grumman E-2C Hawkeye, Lockheed EP-3A Aries and 
S-3A Viking types, and some German Air Force McDon- 
nell Douglas F-4 Phantoms, to improve survivability in 
ASW and ELINT operations by jamming IFF 
transmissions. 


Status 
Production of about 300 sets is reported, most systems 
having been delivered in the early 1970s. 


Contractor 
Magnavox Government and 
Company. 


Industrial Electronics 


AN/ALQ-128 threat warning 


receiver 

The AN/ALQ-128 is the standard threat warning 
receiver on the US Air Force’s McDonnell Douglas F-15 
aircraft, forming part of the Tactical Electronic Warning 
System (TEWS) with the ALR-56, ALE-45 and ALQ-135 
systems. The ALQ-128 has been in production since 
1980, with total expenditure estimated at $22 million. 
Little is known about this system’s performance; it 
possibly provides coverage of the higher frequency 
bands above the J-band limit of the ALR-56. 


Status 

In production and in service on the US Air Force F-15. In 
December 1986 Magnavox received a further $4.7 mil- 
lion contract for ALQ-128 production. 


Contractor 
Magnavox Government and 
Company. 


Industrial Electronics 


AN/ALR-50 radar warning 


receiver 

The AN/ALR-50 was part of a very substantial US Navy 
programme which has passed production phase; units 
are still widely used in the service. The AN/ALR-50 was 
a development of the early Magnavox AN/APR-27 sys- 
tem and it in turn now seems likely to be superseded by 
the AN/APR-67. Operating frequencies are probably in 
the range 4 to 20 GHz and production was almost con- 
tinuous throughout the early 1970s with as many as 800 
units, worth $22 million, being ordered in 1972. 


Status 

At least 1300 sets were delivered to the US Navy and 
used on Douglas A-4 Skyhawk, Grumman EA-6A 
Intruder, EA-6B Prowler, LTV A-7 Corsair, F-8J/RF-8G 
Crusader, McDonnell Douglas RF-4B/F-4N Phantom, 
Grumman F-14 Tomcat and North American RA-5G Vig- 
ilante. The AN/ALR-50 is no longer in production. 


Contractor 
Magnavox Government and 
Company. 


Industrial Electronics 


ARR-81 COMINT receiver 


The ARR-81 is an airborne system composed of digi- 
tally controlled receivers and a microprocessor-based 
control/display unit, and is designed for communi- 
cations intelligence applications. The receivers cover 
the frequency range 1 kHz to 500 MHz, with an optional 
extension receiver covering up to 2 GHz. Each receiver 
inthe system covers 1 kHz to 32 MHz, 20 to 500 MHz or 
500 MHz to 2 GHz. Maximum tuning time is approxi- 
mately 5 ms. 


Status 
In operational service in US Navy SIGINT aircraft. 


Contractor 
Magnavox Government and 
Company. 


Industrial Electronics 


USA / ELECTRONIC WARFARE 223 


US Navy Grumman F-14 Tomcats have Magnavox AN/ALR-50 radar warning receivers 


AN/ALQ-76 jamming pod 

The AN/ALQ-76 jamming pod was derived from the ear- 
lier AN/ALQ-31 and is part of the AN/ALQ-99 system. It 
is a podded unit which is superseding older types of 
noise and deception jamming systems. McDonnell 
Douglas undertook design for the US Navy and was 
awarded prime contractor status, although develop- 
ment and production is with Raytheon. Operating fre- 
quencies are between 2 and 8 GHz (see also under 
Raytheon). 


Status 

In service. Some 650 pods will be supplied for use on 
Grumman A-6A Intruder, EA-6B Prowler and Douglas 
A-4E Skyhawk. 


Contractor 
McDonnell Aircraft Company. 


AN/APR-47 improved Wild Weasel 


system 

In 1983 a $108 million contract was awarded to McDon- 
nell Douglas by the US Air Force for the development of 
an improved Wild Weasel system. The company con- 
ducted full-scale engineering development on modified 
directional receiver systems to improve location and 
attack capability against radiating threats such as air 
defence radar sites. Engineering development was 
completed in 1984 and the company received a $55 
million contract in mid-1986 to begin production of an 
updated processor. Designated CP-1674 by the com- 
pany and known as the Weasel Attack Signal Processor 
(WASP), this is a major component of the APR-47 radar 
receiving set; Sperry produces the hardware for the 
processor under subcontract. This is one of the first 


applications of the MIL-STD-1750 computer to enter 
production for an EW application. The processor is said 
to operate five times faster and have a memory eight 
times larger than the AN/APR-38 processor it will 
replace, while also being able to offer simultaneous 
wide and narrowband coverage. 


Status 
In production. 


Contractor 
McDonnell Aircraft Company. 


F-4G Wild Weasel electronic 


warfare aircraft 

The US Air Force McDonnell Douglas F-4G Wild Weasel 
is a significant and current EW aircraft which fulfils a 
large part of front-line dedicated and co-operative jam- 
ming duties with the US Air Force. 

Two aircraft were flown in operational tests during 
1977, and the first F-4G was delivered in March 1978. 
The basic airframe was the F-4E, which, having wing 
leading edge slats, was more manoeuvrable. Pro- 
duction built up to three a month and the last aircraft 
was built in 1982. 

The principal ECM system is the AN/APR-38 radar 
homing and warning system, the separate elements of 
which are produced by Loral, IBM and Texas Instru- 
ments with McDonnell Aircraft as prime contractor and 
developer of software. The single 20 mm gun (a feature 
that characterises the F-4E) was removed and the 
space used for the new EW system. The APR-38 pro- 
cesses incoming signals and, from a knowledge of 
range, speed and height, computes launch conditions 
for the missile selected. The APR-38 employs no fewer 


than 56 antennas. The aircraft also carries AN/ALQ-119 
jamming pods and the AN/ALQ-131 self-protection 
jammer. 

Three squadrons, including one for training, form the 
37th Tactical Fighter Wing at George Air Force Base, 
and there are fully operational wings in the Philippines 
and Germany. All aircraft have specially modified, 
smokeless J79 engines and are able to carry AGM-88 
HARM, APG-45 Shrike or AGM-78 Standard anti-radi- 
ation missiles or the AGM-65A/B television-guided 
Maverick missile. An infra-red guided version of Maver- 
ick is to be introduced. Additionally, the aircraft can 
carry conventional Mk82 bombs, AIM-9 Sidewinder and 
AIM-7 Sparrow self-defence weapons. 

The main suppliers to the F-4G programme have 
been: 

Lear Siegler (AN/ARN-101 nav/attack system) 
IBM (radar warning system) 

Unisys (radar warning computer) 

Loral (control indicator subsystem) 

Tracor (AN/ALE-40 ECM dispensers) 
Westinghouse (AN/ALQ-119 ECM pod) 

More details of specific items are given, where avail- 
able, in the appropriate company entries. A small num- 
ber of F-4G Phantoms are believed to be operated by 
the Israeli Air Force. 


Status 
In service. The US Air Force operates 127 McDonnell 
Douglas F-4Gs, of which 108 are dedicated to combat 
units, the remainder being retained for training and 
attrition. 


Contractor 
McDonnell Aircraft Company. 


AN/ALQ-122 ECM System 

The AN/ALQ-122 is the power-managed radar jamming 
system in use on the B-52 bomber. The equipment 
searches for, acquires and tracks radar threat signals, 
and generates narrowband, low duty cycle ECM signals 
to deny range and azimuth to enemy radars. Signals are 
linear amplified by solid-state amplifiers in the aircraft. 


Status 

In operational use on B-52 aircraft. An advanced mixed- 
mode deception jammer is reported to be in develop- 
ment by Motorola for the US Air Force based on work 
on this equipment and the Westinghouse AN/ 
ALQ-131(V) ECM pod. 


Contractor 
Motorola Government Electronics Division. 


AN/ALT-16A solid-state amplifier 

The high-powered solid-state amplifier designed and 
produced for the AN/ALT-16A ECM system for the US 
Air Force is the first military qualified solid-state ampli- 
fier of its kind and size to operate over an octave band- 


width at its required frequency to produce hundreds of 
watts. This advanced unit improves reliability by more 
than 10 to 1 and reduces specified weight approxi- 
mately to one third. 

The solid-state amplifier is functionally and physically 
interchangeable and is designed to replace a TWT. It is 
designed for easy installation and maintenance and is 
much more reliable than a TWT. 

In addition to providing a significant reduction in 
input power requirements, the solid-state amplifier 
offers a lower life cycle cost. The unit weighs 27.5 kg. 


Status 
In production. 


Contractor 
Motorola Government Electronics Division. 


Small platform electronic warfare 
system 

A tactical jamming system to be carried by a remotely 
piloted vehicle is being developed by Motorola under 
contract from the US Air Force. This system is known as 


the Small Platform Electronic Warfare (SPEW) system 
and is intended for use against ground-based radars in 
support of EF-111A aircraft. SPEW is also proposed for 
the Pave Tiger RPV. 

The SPEW system uses a receiver/transmitter and 
four directional antennas to achieve jamming 
efficiency. Polarisation diversity is also accommodated 
by this antenna design. The system employs multiple 
ECM modes which include the jamming of acquisition 
radars, GCI radars and heightfinders. 

The single main unit consists of five modules: an 
antenna/transmitter module, receiver synthesiser, sig- 
nal storage, processor and power supply. Total weight 
of the system is 25.4 kg. 


Status 
In development. 


Contractor 
Motorola Government Electronics Division. 


224 ELECTRONIC WARFARE / USA 


AN/AAQ-4 (QRC 83-05) infra-red 
countermeasures system 

The AN/AAQ-4 infra-red countermeasures system was 
first introduced as an internal configuration on US Air 
Force McDonnell Douglas EB-66 aircraft for deploy- 
ment in South-East Asia. Subsequently, the system was 
reconfigured for helicopter application and updated 
with multithreat capabilities for redeployment on US 
Air Force Sikorsky H-53s. In the helicopter configur- 
ation, the dual transmitter provides protection on 
Bands | and II without engine suppressors. The system 
electronically modulates a vistal caesium infra-red 
source to produce a highly effective jamming signal. 


Specifications 

Dimensions: (length) 838 mm x (diameter) 330 mm 
Weight: 63.5 kg 

Power supply: 115 V AC, 3 phase, 4 kVA 

28 V DC, 20 W 


Status 
In service on US Air Force helicopters. 


Contractor 
Northrop Corporation Defense Systems Division. 


AN/AAQ-8(V) (QRC 84-07) infra- 
red countermeasures pod 

The AN/AAQ-8(V) is a multi-threat infra-red counter- 
measures system capable of operating in a supersonic 
environment. This pod is a second-generation system 
updated to meet new and continuing threats, and has 
been extensively deployed on US Air Force McDonnell 
Douglas F-4, LTV A-7 and Lockheed C-130 aircraft. The 
pod can be configured with a ram-air turbine, allowing 
protection independent of aircraft power and cooling 
resources. 


Specifications 

Dimensions: (length) 2290 mm x (diameter) 254 mm 
Weight: (AAQ-8(V1)) 107 kg 

(AAQ-8(V2)) 120 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 4 kVA 

28 V DC, 20 W 


Status 
In service on fixed-wing combat and transport aircraft 
including the C-130, F-5E and Mirage F1-C. 


Contractor 
Northrop Corporation Defense Systems Division. 


AN/ALQ-135 jamming system 

The ALQ-135 Internal Countermeasures Set (ICS) is a 
component of the tactical electronic warfare system for 
the US Air Force McDonnell Douglas F-15; it is installed 
in various configurations in the F-15A, C and E variants 
and operates with the AN/ALR-56 radar warning sys- 
tem and the AN/ALQ-45 countermeasures dispenser. 

The AN/ALQ-135 is an advanced jamming system 
which uses high-powered transmitters. All equipment is 
mounted internally and jamming system management 
is self-contained in the F-15C and E. No details of oper- 
ating frequency range or installation data have been 
revealed, but it is thought to use a four-antenna array 
providing 360° azimuth jamming coverage. 

The basic ALQ-135 consists of seven LRUs plus 
appropriate waveguides and antennas. Three LRUs are 
control oscillators and four are amplifiers. Over the 
years the system has continued to evolve along with the 
capabilities of the aircraft and changes in the threat. 
While maintaining commonality with the original system 
and support electronics, the AN/ALQ-135 has been 
updated to include full band coverage and extremely 
effective technique flexibility. 

Initial development funding commenced in August 
1974 and led to a $25 million production contract in 
September 1975. This has been followed by further pro- 
duction contracts up to the end of 1986 totalling over 
$2 billion for more than 1000 sets. Additional coun- 
termeasures improvements are being developed for 
this system which will extend the survivability of the 
USAF’s F-15s through the 1990s, and in December 
1986 Northrop received a $333 million full-scale pro- 
duction contract for improved systems; work was com- 
pleted in 1990. 


The Northrop AN/ALQ-135 jamming system is carried internally in the F-15 


For installation in the two-seat F-15E the frequency 
range of the system has been expanded by the addition 
of a Band 3 transmitter/receiver/processor and power 
amplifier for the aft radiating antenna. Bands 1 and 2 
have individual jammers in older F-15s, but in the E vari- 
ant they are combined into a ‘Band 1.5’ broadband jam- 
mer. Four extra LRUs are added to the system. 


Status 

In production for the McDonnell Douglas F-15. Over 
1000 sets have been delivered. In February 1991 North- 
rop was awarded a $95 million contract for AN/ 
ALQ-135 systems for the F-15 and a further $226 million 
in September 1991 for 90 systems. 


Contractor 
Northrop Corporation Defense Systems Division. 


AN/ALQ-155(V) B-52 power 
management system 

The AN/ALQ-155(V) countermeasures power manage- 
ment system forms part of the upgrading programme to 
improve the defensive avionics of the USAF’s B-52 air- 
craft. It provides integral set-on receivers for each jam- 
ming transmitter, plus increased effective radiated 
power density through accurate frequency set-on. The 
system is a power management evolution for the 
ALT-28(V) active ECM set providing automated hand- 
off from the ALR-46 radar warning receiver with near- 
instantaneous jammer response. It is Computer-man- 
aged and field-programmable. The system contains 
automatic frequency control in all modes and a wide 
variety of ECM techniques that are automated, semi- 
automated or manual. A 12-transmitter upload capa- 
bility is provided. 

A variety of improvements are incorporated in the 
ALQ-155(V) including frequency agility against multiple 
threats, pulse repetition interval trackers, cover pulse 
jamming techniques, false target generation through 
pseudo-random noise, coherent and incoherent jam- 


ming and downlink jamming. It has a hybrid IFM 
receiver and central receiver capability, programmable 
noise optimisation, increased pulse-up power for CW to 
pulse operations, electronically steerable antenna sys- 
tem compatibility and compatibility with the AN/ 
ALQ-117 deception |I/J-band jammer. 


Status 
In service. About 300 ALQ-155s were produced, with a 
contract value exceeding $150 million. 


Contractor 
Northrop Corporation Defense Systems Division. 


AN/ALQ-162 ESM jammer 
Development of the ALQ-162 was started in 1979 under 
contract to the US Navy; the US Army later joined the 
programme. It is a small, reprogrammable radar jam- 
ming system which can be supplied with its own 
receiver/ESM management processor, or made com- 
patible with many existing types of radar warning 
receiver processor systems. Internal or podded instal- 
lations are proposed and are to be integrated with the 
AN/APR-43 Compass Sail/Clockwise RWR. The sys- 
tem makes use of advanced jamming techniques, is 
software-programmable to meet new threats and 
includes built-in test devices to increase maintainability. 
It can operate autonomously using its own receiver/ 
processor, in a stand-alone capacity or in conjunction 
with a variety of onboard radar warning receivers. Its 
reprogrammability provides the flexibility to accommo- 
date a unique or rapidly changing threat environment. 

The AN/ALQ-162 is claimed to use advanced jam- 
ming techniques and probably has dual channel 
pulsed/continuous wave transmitter elements. A repro- 
grammable threat library/techniques generator system 
can be provided. The receiver/processor and power 
supply/transmitter units are built as two separate items 
but they may be installed as a single unit. 


— SS 


Northrop AN/ALQ-162 units equip a number of aircraft including US Navy A-7s 


The first pair of export orders for ALQ-162 was 
announced in September 1984. Some 150 sets were 
built for Canadian Defence Force McDonnell Douglas 
CF-18s and for Danish Air Force Saab F-35 Draken and 
General Dynamics F-16 aircraft. In the Canadian aircraft 
the system operates in conjunction with AN/ALQ-126B 
pulse jammers to confer an all-threats capability similar 
to that planned for US Navy tactical aircraft. 


Specifications 

Dimensions: 160 x 182 x 419 mm 

Weight: 18 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 500 W 
Heat dissipated: 426 W 

Reliability: 335 h MTBF demonstrated 


Status 

Current installations include US Navy LTV AE, 
McDonnell Douglas A-4M, RF-4B and F-4S and AV-8B; 
US Army’s Bell EH-1, Sikorsky EH-60, Grumman OV-1D 
and RV-1D; Beechcraft RC-12D and RU-21; and 
NATO’s McDonnell Douglas CF-18 and EF-18, General 
Dynamics F-16 and Saab F-35 Draken. 


Contractor 
Northrop Corporation Defense Systems Division. 


AN/ALQ-171(V) ECM system 

The AN/ALQ-171(V) is a fully automatic ECM system 
comprising a self-contained receiver/processor jam- 
mer with an advanced power management capability to 
ensure the most effective use of available jamming 
power. It is available in two configurations: a podded 
version or a conformal countermeasures system. 

The conformal variant was developed to provide pro- 
tection, installed beneath any Northrop F-5 variant. The 
unit extends along about one third of the fuselage cen- 
treline length, giving good aerodynamic performance 
and permitting the use of any weapon or stores 
combination. 

The pod version, proposed for such aircraft as the 
McDonnell Douglas F-4 and A-4, General Dynamics 
F-16 and Fairchild A-10, uses identical electronics. 

Each version contains multiple transmitters and 
receivers that share common support electronics such 
as system controllers, signal generators and pro- 
cessors, antennas and cooling subsystems. The two 
versions also have common logistical support. 

The jamming modes and techniques are software 


The Northrop Modular Infra-Red Transmitting System 
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The Northrop AN/ALQ-171 ECM pod being fitted on a General Dynamics F-16 


programmable, each mode using an extensive range of 
jamming techniques and waveforms. Jamming wave- 
forms and frequencies are programmed from threat 
data provided by the user. Jamming modes may be 
combined in response to specific threats such as 
deception to produce false target data combined with 
noise jamming to suppress real radar returns. 

The ALQ-171 was launched in late 1976 when the 
Swiss Air Force approached Northrop to propose an 
ECM capability for its 66 Northrop F-5E and six F-5F 
fighters. In June 1985 the Swiss Government signed a 
contract for the full-scale development and the pre-pro- 
duction programme for the ALQ-171(V). This was can- 
celled at the end of 1989. Northrop was also under 
contract to develop the pod version for the South 
Korean Government; this programme was completed 
in 1984 with the successful flight testing of the pod on 
an F-16. 


Status 
In production for the export market. Portugal has selec- 
ted a podded version of the AN/ALQ-171(V) for its A-7 
aircraft. 


Contractor 
Northrop Corporation Defense Systems Division. 


AN/ALT-28 noise jammer 


The AN/ALT-28 is a carcinotron noise jammer carried in 
pairs aboard the B-52 aircraft, which operates over the 
frequency range from the UHF band to 100 GHz. It was 
developed as part of a later series of modifications to 
the B-52 EW suite. The equipment depends on the 
ALQ-155 power management system to improve 
efficiency in multiple threat environments. The system 
has been continuously updated, the latest develop- 
ment being the addition of the ALQ-155 which ties in 
the AN/ALT-28 with the ALR-46 radar warning receiver. 


Status 
In service on the B-52 aircraft, but no longer in 
production. 


Contractor 
Northrop Corporation Defense Systems Division. 


Modular infra-red transmitting 


system 

The Modular Infra-Red Transmitting System (MIRTS) is 
a derivative of the AN/AAQ-8(V) (see earlier item). It is 
an advanced subsonic, infra-red countermeasures sys- 
tem for deployment in a wide range of aircraft, including 
helicopters, which can be carried internally or pod- 
mounted. MIRTS utilises advanced jammer technolo- 
gies including a variable optics/reflector design to pro- 
vide optimum aircraft infra-red signature coverage, 
combined with advanced digital electronics and mode- 
switching power supplies to enhance system reliability, 
maintainability and versatility. 


Specifications 

Transmitter/receiver 

Dimensions: 228 x 240 x 635 mm 

Weight: 23.6 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2.7 kVA 
28 V DC, 5.6 W 


Control unit 

Dimensions: 190 x 259 x 318 mm 

Weight: 10.3 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 340 VA 
28 V DC, 5.6 W 
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Status 

Under development. In mid-1986 the system was tested 
on the rear fuselage of a Royal Air Force VC-10, under 
the auspices of the Royal Aerospace Establishment. 
Committed aircraft installations include the BAe 125, 
Falcon 20, Fokker 27, Boeing 707 and 747, Douglas 
DC-8 and Puma. 


Contractor 
Northrop Corporation Defense Systems Division. 


The Northrop MIRTS installed on a Royal Air Force 
BAe 125 (Paul Jackson) 


AN/ULQ-19(V)3 system 

The AN/ULQ-19(V)3 is a containerised system for 
carry-on and carry-off helicopter countermeasures 
against combat net radio. The system provides fre- 
quency scanning over the range 2 MHz to 1 GHz, 100 
programmable channels, 10 kHz tuning resolution, 
spectral display with up to 8 MHz scan width, remote 
control operation and BITE. The intercept mode 
includes CW, AM, FM and single sideband detection 
modes. The jamming mode provides frequency over 20 


to 80 MHzin 12.5 or 25 kHz steps, 18 kHz jamming sig- 
nal bandwidth and 100W output power. Jamming 
modes include single channel responsive, swept fre- 
quency responsive, deceptive and manual. Random 
look-through and priority assignment capability provide 
additional power. 

The AN/ULQ-19(V)3 is identical to the Racal Racjam 
Air described under Racal Radio Ltd in the UK part of 
this section. 


Status 
In production. 


Contractor 
Racal Communications Inc. 


Airborne expendable decoy 


development 

The US Naval Research Laboratory has initiated a pro- 
gramme to develop a series of Advanced Airborne 
Expendable Decoys (AAED). Like the POET and GEN-X 
expendable cartridges, the AAED system is intended to 
provide a radar target decoy to an incoming missile. 
Two basic systems are being studied: a rocket-pro- 
pelled system fired forward of the aircraft and a version 
towed behind the aircraft. 

The forward-firing version uses a rocket filled with 
electronic hardware and is designed to fly ahead of the 
aircraft using an autopilot programmed to keep it flying 
as long as possible. The towed version uses a decoy 
towed far enough behind the aircraft so that an 
explosion, should the missile hit the decoy, will not 
damage the aircraft. 


Status 
Raytheon and Hughes, as a leader-follower team, have 
been awarded a US $11.5 million contract for the towed 
decoys. The contract begins with a two-year full-scale 
development phase and includes various production 
options. 

The US Naval Research Laboratory is developing 
advanced engineering models of the forward-firing ver- 
sion. Teledyne CME is developing the payload, Garrett 
the guidance and Atlantic Research the propulsion. 


Contractor 
Raytheon Company. 


AN/ALE-50 towed decoy 

The AN/ALE-50 forms part of the US Navy’s Integrated 
Defense Avionics Programme (IDAP) for the A-6E and is 
scheduled to be installed on 200 aircraft by the late 
1990s. It is a towed straight-through repeater decoy 
which uses a mini travelling-wave tube power source. 
Once deployed, the AN/ALE-50 is non-retrievable and it 
is thought that the IDAP A-6E will carry three of these 
decoys. 


Status 
An initial lot of 240 AN/ALE-50s has been ordered by 
the US Navy. 


Contractor 
Raytheon Company. 


AN/ALQ-99 support jamming 
system 

The AN/ALQ-99 is a high-power jamming system 
designed for stand-off and escort jamming aircraft such 
as the US Navy Grumman EA-6B Prowler and US Air 
Force General Dynamics EF-111A Raven. Raytheon 
delivered its first airborne jamming set, an AN/ALQ-76, 
in 1965 and was awarded a contract for AN/ALQ-99 
development in July of that year. This was developed 
from the earlier programme and entered production in 
1968 to support the EA-6B programme. 

In May 1975 a follow-on contract from the US Air 
Force was awarded to support development of the AN/ 
ALQ-99E for EF-111A operations. First production 
order was received in February 1979 and delivery com- 
menced in December 1980. Total value of all AN/ 
ALQ-99 systems built by early 1989 was US $400 
million. 

The ALQ-99 on the EA-6B is carried in five external 
pods, each housing two high-power jamming transmit- 
ters, associated exciters and steerable transmitting 
antennas (see also entries on EA-6B and EF-111A un- 
der Grumman). Various combinations of equipment 
can be chosen to cover the required frequency bands. 
The flexibility afforded by a digital computer driving 
control and display equipment permits the system to be 
used in manual, semi-automatic or fully automatic 
modes. 

In the first mode, operators search the frequency 
band assigned to them, identify threats and activate 
jammers..In the semi-automatic mode the computer 
identifies and indicates threats, permitting operators to 
initiate ECM activity. In the fully automatic mode, the 
computer sorts the detected signals in order of priority 
and activates the appropriate jammers. 

The AN/ALQ-99E developed for the EF-111A has a 
number of improvements over the EA-6B system. They 
include a more efficient transmitter that can jam a grea- 
ter number of radars, the ability of exciters to drive sev- 
eral jammers with different frequencies and the option 
to select either directional or omnidirectional signal 
propagation. 


Status 

In production. Several other US electronics companies 
contribute key elements to the ALQ-99 system, which 
will continue to be upgraded in both the EA-6B and 
EF-111A applications into the 1990s. In 1990 Raytheon 
completed a contract worth $54 million for 116 ALQ-99 
transmitters for EA-6B pods. 


Contractor 
Raytheon Company. 


AN/ALQ-142 ESM system 

The AN/ALQ-142 electronic support measures system 
is designed for the US Navy Sikorsky SH-60B Seahawk 
LAMPS Ill helicopter. It provides omnidirectional azi- 
muth coverage and has been configured to detect and 
track submarine transmissions. Four Rotman lens array 
antennas are used, each giving 90° coverage in azi- 
muth, located fore and aft on the helicopter, with the 
receiver/processor mounted inboard. The system has 
a high-speed digital processor probably incorporating a 
threat library to assist radar identification. Processed 
information from the ALQ-142 may be data linked to an 
AN/SLQ-32 electronic warfare system and correlated 
with the onboard database stored in an AN/AYK-14 
computer. 

The system has a high probability of intercept and 
can detect radar emissions at long range. Threat bear- 
ing is measured on each pulse and emitter identifi- 
cation is achieved by comparison with signatures 
stored in the computer. Emitter type and bearing may 
be displayed both in the helicopter and on a co-oper- 
ating ship. 


Status 

In production. Raytheon has delivered in excess of 200 
systems and more are on order by the US Navy for the 
SH-60B LAMPS III helicopter. 


Contractor 
Raytheon Company. 


AN/ALQ-184 jamming pod j 
The AN/ALQ-184 ECM pod is designed to provide 

effective countermeasures against surface-to-air 
missiles, radar-directed gun systems and _ airborne 


interceptors. An upgrade of the AN/ALQ-119(V) pod, 
the AN/ALQ-184 functions as a repeater, transponder 
or noise jammer. Multibeam architecture based on pro- 
ven Rotman lens antenna technology provides substan- 
tially reduced countermeasures response time with a 
tenfold increase in ERP at 100 per cent duty factor. 
High reliability is inherent in the architecture due to 
redundant mini-TWTs, reduced operating voltages and 
lower operating temperatures. Maintainability has been 
improved by the use of digital circuitry, automatic gain 
optimisation, elimination of manual adjustments and 
extensive computer-driven built-in test. 


Status 

In full production and intended for installation in the 
USAF F-4, F-16, A-7, A-10 and F-111 aircraft. The pod 
has flown over 80 successful flight tests on combat air- 
craft in multi-threat environments. The pod achieved 
Initial Operational Capability (IOC) status in 1988 with 
the 37th Tactical Fighter Wing at George AFB, Cali- 
fornia. Raytheon has won a US $120.3 million contract 
to produce and deliver 120 AN/ALQ-184 pods and six 
sets of field equipment under the US Air Force’s ECM 
pod competition programme. 

The first pod was delivered in October 1990 and 
delivery of the remaining systems was completed in 
1991. A further order for 154 pods and nine sets of field 
equipment worth $154.4 million was awarded during 
1990 and $8.837 million was awarded in September 
1991 to upgrade 68 AN/ALQ-184(V)1 pods to (V)5 
standard. 


Contractor 
Raytheon Company. 


AN/ALQ-186(V) modular 


advanced test jammer 
The ALQ-186(V) is a pod-mounted jammer designed to 
test the effectiveness of surface-based radars in air de- 
fence systems. Different transmit antenna arrays using 
multibeam technology can be selected. These employ 
mini travelling-wave tubes to give high effective radi- 
ated power without increasing the demands placed on 
the aircraft's power generation or cooling systems. 
Different transmitted waveforms can be pre-pro- 
grammed using a small ground control computer and 
an aircraft control unit can vary the emissions during a 
test flight. 


Specifications 
Dimensions: 2210 x 406 x 312 mm 
Weight: 199 kg 


Status 
Developed for the US Army. 


Contractor 
Raytheon Company. 


AN/ALQ-187 internal 


countermeasures system 

The AN/ALQ-187 is an internally housed, fully auto- 
matic countermeasures system integrated with radar 
warning and flare/chaff systems for tactical aircraft self- 
protection. Primarily intended for F-4, F-16, A-7 and Mir- 
age 2000 aircraft, it detects and defends against sur- 
face-to-air missiles, anti-aircraft artillery and air-to-air 
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interceptor weapon systems. It can interface with the 
AN/ALE-39 or AN/ALE-40 chaff/flare dispensers and 
the AN/ALR-66, AN/ALR-69 or AN/ALR-74 radar warn- 
ing receivers. 

The fully software programmable system automati- 
cally detects single and multiple-threat radars of the 
same or different technologies and selects ECM pro- 
grammes to counter pulse, pulse Doppler or CW 
ground-based, shipborne or airborne emitters. The sys- 
tem is flight line reprogrammable, allowing immediate 
incorporation of the latest intelligence threat data and 
EM techniques. Advanced power management tech- 
niques ensure maximum jamming effectiveness. The 
AN/ALQ-187 is an advanced version of the Raytheon 
ASPECS system. 


Specifications 

Dimensions: (forward transmitter unit) 222 « 336 x 
533 mm 

(aft transmitter) 256 x 222 x 533:mm 

(control unit) 86 x 146 x 83 mm 

(processor) 203 x 188 x 458 mm 

Weight: (forward transmitter) 43.1 kg 

(aft transmitter) 29.5 kg 

(control unit) 1.35 kg 

(processor) 14.1 kg 


Status 
An advanced version is in development. 


Contractor 
Raytheon Company. 


AN/ALR-75 (V) surveillance 


receiver 

The AN/ALR-75(V) is a surveillance receiver providing 
coverage over the frequency range 0.1 to 18 GHz. It 
consists of an aircraft style set of control panels and a 
number of remote control units in ATR configurations. 
The system includes complete digital control, com- 


puter compatibility, scratch-pad memory and digital 
refreshed displays. The AN/ALR-75(V), also Known as 
the SCR-2100, is one of anumber of equipments in the 
SCR series of receiving equipments. 


Status 
In operational service in’ the ERA-3B, NKC-135A and 


EC-24A aircraft, and also as a ground-based equipment 
in AN/ULQ 13(V)1 vans. 


Contractor 
Scientific Communications Inc. 


Emitter location system 

Texas Instruments, under contract to DASA on behalf 
of Panavia, has developed an Emitter Location System 
(ELS) for use on the Tornado ECR aircraft. The ELS 
detects, identifies and locates radar emissions through 
the use of a high probability of intercept system. It fea- 
tures multi-octave frequency coverage, phase interfero- 
metric antenna arrays for precision direction finding 
and passive ranging, channelised receivers and mul- 
tiple 1750A digital processors for operation in dense 
signal environments. 

The ELS operates across the frequency spectrum for 
all primary surface-to-air and air-to-air threats. Data 
acquired by the system is transmitted, via a MIL- 
STD-1553B databus, to the tactical displays of both 
crew members. Threat assessments can then be made 
by the crew and the appropriate countermeasures acti- 
vated. Threats which have been located by the ELS can 
also be communicated to follow-on forces through the 
Operational Data INterface (ODIN). This data can then 
be used for threat avoidance or suppression 
operations. 

The design uses a SAW channeliser in a cued-analy- 
sis receiver configuration. In this configuration the 
delay lines allow the channeliser to measure the fre- 
quency of the incoming signal and then, using a fast- 
settling local oscillator, tune and cue up the narrow- 
band receivers for subsequent analysis and pulse 
report generation. The channeliser provides the cued- 
analysis contiguous high signal-selectivity across a 
wide instantaneous bandwidth. The basic channeliser 
design consists of multiple parallel SAW filter banks, 
each bank having multiple signal channels. 

High-speed real-time emitter analysis is accurately 
processed for positive threat identification. In addition 
to this, accurate DF and passive ranging is computed 
within the processor, correctly locating and displaying 
large numbers of emitters. The processed information 
can then be used to cue weapons, and could be con- 
figured to steer jamming pods. 

The configuration of the ELS in the Tornado ECR 
consists of 10 individual LRUs. The two antenna/RF 
converter units are mounted conformally with the 
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Layout of the Texas Instruments emitter location system in the German Air Force ECR Tornado 
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aircraft’s left and right wing nibs near the base. The 
remaining units are distributed within the wing shoulder 
and gun bays. Operator control is provided by the ELS 
control panel and the Tornado TV tab displays. 


Status 
Flight testing is complete. Production deliveries and air- 
craft installation began in January 1993. 


Contractor 
Texas Instruments Inc. 


GEN-X expendable decoy 
Texas Instruments has developed the generic expend- 
able, GEN-X, as a follow-on to the AM-6988A POET sys- 
tem. GEN-X is an active transponder which emits a 
signal, after being ejected from its aircraft-mounted 
AN/ALR-39 or AN/ALE-47 dispenser, to decoy radar- 
guided missiles. GEN-X has a much greater frequency 
band than POET does and can be programmed with its 
operating frequency before flight or in flight by infor- 
mation from the RWR. 

Internally the system is made up of four primary elec- 
tronic modules which make extensive use of mono- 
lithic, hybrid and silicon integrated circuitry. Individual 


The Texas Instruments GEN-X expendable decoy 


rounds are fired from their sleeve by a gas squib and 
deploy three spring-loaded fins for flight stability. 

An ignition primer activates an onboard battery and, 
once powered up, the round begins a sequential 
search of its predefined frequency bands until a high 
priority threat signal is identified. The unit’s transmitter 
is then activated, to provide a highly attractive radar tar- 
get for the incoming missile. 


Status 

Advanced development completed in 1986 and full- 
scale development in 1990. The first production con- 
tract, worth $67.8 million, for 7000 GEN-X decoys was 


awarded in May 1992. Production deliveries for US 
Navy and Marine Corps aircraft will begin in 1994. 


Contractor 
Texas Instruments Inc. 


Silent attack warning system 

The Silent Attack Warning System (SAWS) is an infra- 
red missile warning system using advanced technol- 
ogies such as infra-red search and track to detect and 
classify attacking missiles by their infra-red signature 
and then alerting the pilot or automatically deploying 
countermeasures as appropriate. 

At the end of 1985 Texas Instruments was awarded a 
$5.9 million contract by the US Air Force Wright Aero- 
nautical Laboratories for the design and development 
of SAWS, leading to a flight qualified prototype system, 
including ground and flight testing and system 
evaluation. 


Status 
In development. 


Contractor 
Texas Instruments Inc. 


AN/ALE-29 ECM dispenser 

The AN/ALE-29 ECM dispenser is widely used on a var- 
iety of US Navy tactical aircraft. Each unit can accom- 
modate up to 30 RR-129 or RR-144 chaff cartridges or 
Mk 46/Mk 47 infra-red decoy flares. The normal aircraft 
installation is two units. A cockpit-mounted program- 
mer unit allows crew selection of countermeasures 
deployment, or automatic operation can be initiated by 
a direct link from threat warning devices. 


Status 
In service. 


Contractor 
Tracor Inc. 


AN/ALE-36 dispenser pod 

The AN/ALE-36 (QRC-490) is a modified AN/ 
ALE-38/41 (see later entry) tactical fighter countermea- 
sures dispenser pod adapted to carry RR-136 and 
RR-137 chaff units. The QRC/TBC-600 version is a 
modified AN/ALE-38 pod carrying 600 RR-170 chaff 
units for saturation or corridor chaff applications. Pay- 
loads are carried in 10 dispenser blocks of 60 payloads 
each and include an integral dispenser. Each dispenser 
can be loaded with chaff units or IR flares. The fully 
loaded weight is 309 kg. 


Status 
In production. 


Contractor 
Tracor Inc. 


AN/ALE-37 chaff dispenser 

The AN/ALE-37 is a high-capacity chaff dispenser for 
large area coverage and, although not officially con- 
firmed, it is assumed to be carried internally. It is capa- 
ble of dispensing chaff or expendable jammers for 
anti-radar purposes, or flares. The probable use of this 
equipment is not so much for self-defence for the seed- 
ing aircraft as to provide an element of full-scale EW 
support for a large-scale attack or other operation by a 
large formation of aircraft. It is probable that there are 
provisions in the equipment for programmed shot dis- 
pensing of the chaff or other expendables, and that a 
range of radar frequency bands can be handled. 


Contractor 
Tracor Inc. 


AN/ALE-38/41 bulk chaff 
dispenser 

The AN/ALE-38/41 bulk chaff system carries up to 
136 kg of expendable countermeasures material in 
rolls (RR171-6). Metallised glass, aluminium chaff or 
aluminium-backed Mylar tape can be loaded. 


The unit is contained in a podded installation and 
was initially developed for US Air Force McDonnell Dou- 
glas F-4 aircraft. It was also adopted later for the Tele- 
dyne-Ryan AQM34G/H Firebee RPV, which as a chaff 
seeding drone is known as Combat Angel. These units 
are currently qualified for use on F-4 Phantom, F-105 
Thunderchief, LTV A-7 Corsair, Douglas A-4 Skyhawk, 
Northrop F-5A/B and Saab J 35. 


Status 
In service. Examples have been supplied to Israel, Ger- 
many, South Korea, Denmark, Norway, Japan and 
other countries. Production is believed to have ceased 
in 1985. 


Contractor 
Tracor Inc. 


AN/ALE-39 ECM dispenser 


The AN/ALE-39 is a first-generation system for the pro- 
tection of tactical aircraft from ground- and air-launched 
missiles and radar-directed anti-aircraft guns. It rep- 
resents the culmination of over 10 years of dispenser 
system refinement by the US Navy and is designed with 
flexibility of response to meet present and future needs 
in a changing threat environment. The system will be 
upgraded to the AN/ALE-47 in the early 1990s. 

The system is capable of accommodating up to three 
types of expendable payloads loaded in any combi- 
nation of multiples of 11. Chaff, IR flares or expendable 
jammers can all be dispensed manually or automati- 
cally in accordance with preset programmes. The dis- 
pensing function can be initiated by the pilot, or crew 
member in the case of the F-14. The system is also ca- 
pable of accepting dispense commands from aircraft 
warning receivers. 

The programme flexibility, payload loading versa- 
tility, operational modes and wide selection of payload 
dispensing options and sequences, including simul- 
taneous multiple flare ejection, random chaff ejection 
and rapid dump of flares, combine to make the AN/ 
ALE-39 one of the better first-generation analogue-pro- 


grammable countermeasures-dispensing systems in 
the US inventory. 


Status 

The system is operational on A-4, A-6, A-7 and F-14 air- 
craft, and also on the US Marine Corps AV-8 and F/A-18 
aircraft. The system now dispenses POET and GEN-X 
expendable countermeasures. More than 900 systems 
have been delivered since the initial production release 
in October 1973 and the equipment has been retrofit- 
ted to nearly all US Navy SH-2F LAMPS | helicopters. 


Contractor 
Tracor Inc. 


AN/ALE-40(V) chaff dispenser 


The AN/ALE-40(V) first-generation system was devel- 
oped to meet a US Air Force requirement calling for a 
high countermeasure payload capability, simple hand- 
ling and loading procedures, improved decoy effective- 
ness over current systems, high reliability and a 
modular design which could be adapted easily to differ- 
ent aircraft types. Design commenced in 1974 and con- 
centrated initially on a RR-170 chaff cartridge unit 
compatible with the McDonnell Douglas F-4 Phantom. 
In 1977 the system was tested with MJU-7/B infra-red 
flares. 

The F-4 installation units are now designated AN/ 
ALE-40(V)1, 2 and 3. There are two small cockpit units 
and four similar dispensers which can be attached on 
either side of the two inboard armament pylons. Each 
dispenser can accommodate 30 RR-170 chaff car- 
tridges, or the outer modules can carry 15 MJU-7/B 
flares. With each rechargeable cartridge module is a 
streamlined nose-cap. Aerodynamic drag is said to be 
similar to that of a Sidewinder missile and launcher. 

A smaller system, AN/ALE-40(N), was developed for 
the Royal Netherlands Air Force Northrop NF-5 fighter. 
In this variant there are two skin-mounted dispensers 
which attach to the rear fuselage; each of these carries 
30 RR-170 chaff cartridges, or 15 MJU-7/B flares. 


The Tracor AN/ALE-40 chaff/flare dispenser for the McDonnell Douglas F-4 


Loaded weight is less than 32 kg. A similar unit has 
been flown on a Lockheed F-104 Starfighter. 

The AN/ALE-40(V)4, 5 and 6 variants are for internal 
installation within the US Air Force General Dynamics 
F-16 aft fuselage. Capacity is the same as that of the 
AN/ALE-40(N). A similar size system, designated AN/ 
ALE-40(V)7, 8 and 9, is available for internal mounting 
within the F-5E/F left wing root. 

An extremely large system, AN/ALE-40(V)10 is an 
internal installation for the US Air Force Fairchild A-10 
aircraft. It comprises up to 16 dispensers holding as 
many as 30 cartridges each; 480 RR-170 chaff car- 
tridges or 480 M-206 infra-red flares constitute the maxi- 
mum capacity. Four dispensers are mounted in each 
wingtip and each wheel well. 

Other variants of the AN/ALE-40 are operationally 
deployed on British Aerospace Hunter, Aeritalia G-91 
and Dassault Mirage. All systems have cockpit control 
units tailored to individual requirements which allow 
pilot selection of salvo/burst rate, ripple rate and so on. 
All units show the number of cartridges remaining in 
each dispenser. 


Specifications 

F-4 pylon 

Dimensions: (length) 528mm (outboard) 348 mm 
(inboard), (depth) 123 mm, (width) 241 mm 

Weight: (120 chaff) 48.1 kg 

(60 chaff + 30 flares) 58 kg 


A-10 internal 
Dimensions: (length) 
(width) 170 mm 
Weight: (60 chaff) 22.5 kg 
(30 chaff + 15 flares) 25.2 kg 
(30 flares) 27.9 kg 


216mm, (depth) 269 mm, 


F-16 internal 
Dimensions: (length) 
(width) 147 mm 
Weight: (480 chaff) 158 kg 
(240 chaff + 240 flares) 168 kg 
(480 flares) 177 kg 


193mm, (depth) 260mm, 


Power supply: 28 V DC, 0.1 A (standby) 
6 A (dispensing) 


Status 

In production for a variety of aircraft. In addition to those 
already mentioned the AN/ALE-40 is scabbed on to 
Royal Air Force Buccaneers and Jaguars. 


Contractor 
Tracor Inc. 


AN/ALE-40 threat adaptive 
countermeasures dispenser 


system 

The advanced AN/ALE-40 Threat Adaptive Counter- 
measures Dispenser System (TACDS) unit is a form, fit 
and function replacement for the AN/ALE-40(V) dis- 
penser, and embodies solid-state microprocessor tech- 
nology with threat adaptive programs. The latter 
accepts information from the aircraft radar warning 
receivers, air-data system and throttle transducers to 
determine the optimum deployment of expendables 
such as flares or chaff. 

The following operating modes are available: off/ 
standby, manual, semi-automatic and fully automatic. 
Mode selection is made by the crew on a cockpit con- 
trol/display unit. An emergency jettison mode is avail- 
able to dispense all expendables on command, the 
manual mode requires pilot preselection and automatic 
mode selects the appropriate expendables as well as 
the optimum dispensing rate. In semi-automatic mode 
the system requires the pilot to initiate an automatically 
optimised routine. 

The dispenser includes growth capabilities that will 
allow threat characteristics to be rapidly updated and is 
designed for rapid retrofit installation on existing AN/ 
ALE-40 compatible aircraft. Engineering development 
is complete and production began in 1984. 


Status 

In production. In July 1988 Tracor signed a multi-mil- 
lion-dollar licence agreement for MES of Italy to prod- 
uce the AN/ALE-40 TACDS for the AMX fighter. 


Contractor 
Tracor Inc. 
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The AN/ALE-40 chaft/flare dispenser for the US Air Force General Dynamics F-16 fighter 


AN/ALE-45 countermeasures 


dispenser 

The ALE-45 second-generation threat adaptive coun- 
termeasures dispenser, designed for the US Air Force 
McDonnell Douglas F-15 Eagle fighter, provides 
upgraded, semi-automatic and automatic operation. 


Status 
In production for US Air Force F-15 aircraft. 


Contractor 
Tracor Inc. 


AN/ALE-47 countermeasures 


dispenser 

The AN/ALE-47 is a new concept in offboard expend- 
able countermeasures dispensing which is intended to 
replace the AN/ALE-39 and AN/ALE-40 on various US 
Navy and Air Force aircraft. A study to adapt the AN/ 
ALE-47 for US Army M-130 installations is also under 
way. 

The system interfaces with other onboard EW and 
avionics systems through two MIL-STD-1553 data- 
busses, two RS-422 busses or discrete lines. The AN/ 
ALE-47 uses threat data and aircraft position data 


received over these interfaces to assess the threat situ- 
ation and determine the appropriate countermeasures 
response. Dispense routines tailored to the immediate 
aircraft and threat environment may be automatically or 
manually dispensed, depending on the mode selected 
by the user. 

Threat response determination is embedded in the 
system operational software. The software consists of 
the Operational Flight Program (OFP) and the Mission 
Data File (MDF). The OFP processes input threat and 
aircraft position data to compute the optimum offboard 
response. The MDF contains the aircraft and mission 
specific parameters used by the OFP and is fully flight 
line reprogrammable. 

Other features include: modular automated test 
equipment; a Consolidated Automatic Support System 
(CASS) compatibility; Built-In Test (BIT) to the Shop 
Repair Unit (SRU); a Shop Repair Assembly (SRA); 
hardware/software growth provisions; reprogramma- 
ble manual dispense routines; and ALE-40 form-fit 
compatibility. 


Status 

Tracor was awarded a US $15.6 million four-year con- 
tract in August 1988 for full-scale development of the 
AN/ALE-47. The contract included five production 
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options totalling $77 million. The system will be inte- 
grated with the advanced radar warning receiver on the 
General Dynamics F-16C/D, and will ultimately replace 
the ALE-39/40/45 on most front line tactical aircraft. 


Contractor 
Tracor Inc. 


AN/ALQ-151 Quick Fix IIB 


airborne jammer 

Under a $51 million contract awarded in October 1984 
by the US Army, three Tracor companies have com- 
bined to modify a standard US Army Sikorsky UH-60A 
Black Hawk helicopter to incorporate electronic surveil- 
lance and active countermeasures equipment. The air- 
craft are designated Quick Fix IIB EH-60C and the 
three-year programme included production and instal- 
lation of equipment, integration and flight test. The con- 
tract is being administered by the US Army’s 
Electronics Research and Development Command, the 
responsible body being the Signal Warfare Laboratory 
in Warrenton, Virginia. 


Status 

Prototype evaluation programme started in 1985 and 
the first Quick Fix Il EH-60C helicopter was delivered to 
the US Army in July 1987. Production of the ALQ-151 
for Quick Fix Il is scheduled to continue until the 
mid-1990s. ESL have produced similar equipment for 
the EH-1H programme (see earlier entry). 


Contractor 
Tracor Inc. 


M-130 dispenser 

The M-130 aircraft general-purpose dispenser is a light- 
weight countermeasures dispenser system developed 
for the US Army, using AN/ALE-40 technology. The sys- 
tem is designed for employment on tactical helicopters 
or fixed-wing aircraft, such as the AH-1, CH-47, OH-58, 
UH-1, RU-21 and OV-1D, to provide self-protection from 
radar-directed weapons by dispensing chaff and from 
infra-red homing weapons by dispensing flares. 

The M-130 system is of modular design to allow flexi- 
bility of operational configuration. The modules consist 
of a cockpit control unit, electronics module, one or 
more dispensers, cabling and aircraft adaptors. The 
cabling and adaptors are unique to the aircraft type, 
whereas the other modules are common among all air- 
craft. The M-130 uses the M-1 countermeasures chaff 
and the M-206 countermeasures flare as payloads. 
Each payload module accommodates 30 chaff units or 
flares of a single type. The system configuration may be 
either a single dispenser of 30 capacity or a double 


The Tracor M-130 (with the cover removed) on a 
Royal Air Force Chinook helicopter (Paul Jackson) 


dispenser of 60 capacity. The system weight, with 60 
chaff units or flares, is 21.8 kg. 

The M-130 will function with input from the infra-red 
threat warning device directly to the electronic module, 
obviating the need for pilot action. 

The chaff units and flares have a nominal 25 by 
25 mm square configuration and are 210 mm in length. 
The form factor is identical to the RR-170A/AL chaff 
used in the AN/ALE-40 and_ is _ functionally 
interchangeable. 


Contractor 
Tracor Inc. 


Modular dispenser 

The modular dispenser is a chaff and infra-red flare dis- 
pensing system which has been developed for service 
with both US and NATO forces for passive aircraft pro- 
tection. Due to its modular design, the system can be 
adapted to a great variety of aircraft and a short car- 
tridge length allows flush mounting to the F-16 and 
other types. 

Chaff cartridges developed for use in the dispenser 
incorporate several advanced features including trans- 
verse chaff dipole orientation for rapid bloom and fre- 
quency coverage versatility. The flare cartridge which 
was designed in conjunction with the equipment is 
twice the size of the chaff cartridge and is replaceable 
on a two-for-one exchange basis. The flare cartridge 
incorporates improved composition and a rapid 
ignition system for fast rise time. 


Status 
In production for Royal Danish Air Force J-35 Draken 
aircraft. 


Contractor 
Tracor Inc. 


Silent attack warning system 
In Summer 1985, General Electric, Honeywell (now 
Loral Infra-red and Imaging Systems) and Texas Instru- 
ments were awarded US Air Force contracts for the 
initial 15-month design effort into the Silent Attack 
. Warning System (SAWS), a non-radiating system which 
will warn pilots of missile attacks. In this phase, Honey- 
well was awarded $4.5 million, Texas Instruments $4.8 
million and General Electric $1.8 million. 

These initial designs were submitted in July 1986; all 
three took different approaches, but all were technically 
acceptable to the USAF and in September 1986 the 
three companies were authorised to proceed with the 
completion of the hardware designs. These were evalu- 
ated at a Critical Design Review (CDR) in Spring 1987. 
The three contractor designs met USAF requirements 
during the CDR and approval was given for the start of 
hardware fabrication. 

The Phase | field test was completed at White Sands 
Missile Range during February 1990. During these tests 
47 AIM-4G and 11 Chapparal missiles were fired from a 
F-4 aircraft at a hardened manned test site which 
housed the SAWS hardware. 

The SAWS programme has completed Phase II. Dur- 
ing this phase SAWS hardware was installed in a C-141 
aircraft and flight testing began in October 1991 at 
White Sands by an F-15 and was concluded in February 
1992. Sixty AIM-4G missiles were fired at the airborne 
C-141 from such a range that each missile purposely 
missed, but came as close as possible to see if SAWS 
sensors detected the missiles. 


Status 
Ground testing of the SAWS concept was completed in 
July 1990. Flight testing was completed in 1992. 


Contractor 
US Air Force Aeronautical Systems Center, Wright 
Laboratory. 


A C-141 fitted with three SAWS sensors on the tail blister 


AN/ALQ-101 noise/deception 
jamming pod 

The AN/ALQ-101 is one of the US Air Force’s most 
widely used jamming pods; it has also been supplied 
abroad. The project began in 1966 and was referred to 
as Sesame Seed. Five examples of a development pod, 


designated QRC-335A/101-1, were developed, each 
with fore- and aft-facing antennas and operating in the 2 
to 8 GHz frequency range. 

The first production units, AN/ALQ-101(V)3, were 
more powerful versions of the prototypes, but were 
soon followed into production by the AN/ALQ-101(V)4, 


which covered the 2 to 20 GHz frequency range. A fur- 
ther frequency band extension was added in the 
AN/ALQ-101(V)6. 

The final production version and the most numerous 
unit in service is the AN/ALQ-101(V)8. This was the first 


electronic countermeasures pod to use a gondola lay- 


out, where a trough compartment underneath the main 
body considerably increases the available volume in 
the pod without significantly increasing the cross-sec- 
tional area. A further frequency range extension was 
incorporated in the system and many earlier production 
pods were later updated to this standard. 

AN/ALQ-101 pods are also in service in the UK, Israel 
and Germany. 

Production was as follows: 


QRC-335A/101-1 25 prototypes 


ALQ-101(V)3 171 pods 
ALQ-101(V)4 324 pods 
ALQ-101(V)6 158 pods 
ALQ-101(V)8 400+ pods 


Specifications 

Pod length: (QRC-335A/101-1) 2300 mm 
(all later models) 3900 mm 

Pod width: 250 mm 


Status 

In service on a number of aircraft types. 

Contractor 

Westinghouse Electric Corporation __ Electronic 
Systems. 


Westinghouse noise/deception jammers in US Air 
Force service 


The Westinghouse AN/ALQ-101(V)8 ECM pod 


AN/ALQ-119 noise/deception 
jamming pod 

Initiated as project QRC-522 in 1970 and now one of the 
most numerous jamming pods in service with the US 
Air Force, the AN/ALQ-119 was one of the first dual 
mode noise and deception jammers to appear. It was 
used initially on the McDonnell Douglas F-4 Phantom, 
but was subsequently adopted for the Fairchild A-10 
and General Dynamics F-16 as well as the F-111 and 
McDonnell Douglas F-15. The system has a three-band 
frequency range transmitter which covers the terminal 
threat range. Both noise and deception jamming 
modes can be employed. Each pod has dual mode trav- 
elling-wave tube emitter elements. The pod has the 
gondola cross-section introduced by Westinghouse on 
the AN/ALQ-101 pod. 

Recent production has been of the AN/ 
ALQ-119(V)15 model, which is recognisable alongside 
earlier versions of the pod by the addition of a radome 
below the front end of the gondola portion. Earlier ver- 
sions of the pod with the US Air Force and other air 
forces are being upgraded to this standard. Features of 
the (V)15 version include automatic control of power 
radiated, frequency selection and signal type. A shorter 
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A Westinghouse AN/ALQ-119(V)15 jammer on the outboard pylon of a USAF Fairchild A-10 aircraft 


body version, the AN/ALQ-119(V)17, is also operated 
by the US Air Force. 

With the appearance of new CIS air-to-air and 
ground-to-air threats, the US Air Force in the early 
1980s instituted a major improvement programme, 
designated AN/ALQ-119A (Seek Ice). Raytheon was 
appointed to strip out and replace much of the existing 
electronics and incorporate current Rotman lens tech- 
nology. The changes facilitate reprogramming and 
make for greater reliability and ease of servicing. To 
date several bench-test systems have been built. The 
several versions of ALQ-119 with the US Air Force are 
currently being superseded by the ALQ-131 modular 
jamming system. 


Status 

In service with F-4, F-16, F-111 and A-10 aircraft. The 
total production run exceeds 1600 units at production 
rates of between 10 and 30 sets per month. Sets are 
operated by Israel and Germany. It will be superseded 
in US Air Force service by the AN/ALQ-131 system. 


Contractor 
Westinghouse 
Systems. 


Electric Corporation Electronic 


AN/ALQ-131 noise/deception 
jamming pod 

The first development contract for the AN/ALQ-131, led 
by the US Air Force in 1972, called for an advanced 
noise/deception jamming pod covering five wave- 
bands and incorporating a digital processor for direct 
control of the emitter elements. The specification also 
required a modular design suitable for extension or 
contraction to meet specific application requirements. 
The standard pod appears to comprise a single pro- 
cessor and two independent fore and aft jamming sets. 
Motorola was subcontracted to provide the two. lower- 
band jamming units and Loral developed the pro- 
cessor. Total waveband capability may exceed the 
range 2 to 20 GHz. 

Operationally the pod can be tailored to meet the 
waveband requirements of differing missions and the 
processor is reprogrammable on the flight line to take 
account of revised threat priorities or new threats as 
they appear. The AN/ALQ-131 is claimed to be the first 
self-protection system to be programmable on the flight 
line. 

Although essentially a podded system, the AN/ 
ALQ-131 can also be arranged for internal installation. 
The pod is built in modular canisters which provide 
structural support, cooling and environmental protec- 
tion to all associated equipment. The centre of each 


USAF AN/AtQ-131(Y) 


he Westinghouse AN/ALQ-131(V) ECM pod 


module is an I-beam which carries loads and cooling 
supplies. The latter uses a freon-to-air supply which has 
no moving parts and needs no electrical power for oper- 
ation. By varying module combinations, 16 different 
equipment configurations can be accommodated. The 
main module in any configuration is the interface and 
control unit which contains the signal processor and 
threat library. New threat data can be loaded on the air- 
craft in less than 15 minutes. There is also a digital 
waveform generator that can produce up to 40 simul- 
taneous waveforms for deception jamming modulation. 
Reliability continues to grow steadily, field data indicat- 
ing a MTBF of more than twice the specified figure. 


Specifications 

Dimensions: (length) 2850 mm x (depth) 689 mm x 
(width) 300 mm 

Weight: 255 kg 

Reliability: nearly 100 h MTBF 


Status 
Over 1300 pods had been ordered by the end of 1991. 


Contractor 
Westinghouse 
Systems. 


Electric Corporation Electronic 


AN/ALQ-153(V) tail warning radar 


The ALQ-153 provides protection to combat aircraft 
from missile and aircraft attacks, offering split-second 
threat detection and discrimination. 

It is a compact pulse Doppler radar capable of 
detecting the in-flight approach of the entire spectrum 
of land-, air- and sea-launched missiles and enemy air- 
craft. It automatically determines range and time-to-go 
and triggers optimal dispensing of expendable coun- 
termeasures and provides timely warning for appropri- 
ate evasive manoeuvres to be taken. 

Brassboard development and testing of this system 
were completed in 1976 and subsequent full-scale 
development resulted in a successful competitive fly-off 
against a similar set in 1977/78. This resulted in the pro- 
duction of over 300 systems for the USAF Strategic Air 
Command's fleet of B-52s. 

During extensive ground and flight testing the 
ALQ-153(V) met or exceeded all technical require- 
ments, including detection range, false alarms, reliabil- 
ity, maintainability and built-in test specifications. 

The system’s ability to detect, analyse and react was 
proven in hundreds of test firings. A 100 per cent prob- 
ability of missile detection with zero false alarms was 
demonstrated. The ALQ-153(V), through modern 
built-in test and fault isolation technology, was the first 
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EW system to incorporate two-level maintenance at 
flight and depot. 

Implementation of digital processing, a solid-state 
transmitter, frequency-agile waveform, low backlobe 
non-scanning antenna and modular design techniques 
have resulted in a highly capable system. A tactical- 
sized variant of the ALQ-153 has been designed, built 
and initially tested; this variant is suitable for fighter air- 
craft. A product improvement programme to incorpor- 


ate forward coverage capability for tactical, strategic, 
military airlift and special operations aircraft has been 
completed and flight tested. 


Status 

Initial production is complete for US Air Force Boeing 
B-52G/H aircraft. Deliveries started in April 1980 and 
321 Boeing B-52 aircraft were equipped by the middle 
of 1987. In August 1986 Westinghouse received a 


$102.7 million contract for war-readiness spares. Equiv- 
alent to 190 full systems, this production effort was 
completed in 1990. 


Contractor 
Westinghouse 
Systems. 


Electric Corporation Electronic 


Data processing, management and displays 


Data handling 235 
Data recording 271 
Navigation and nav/attack 317 
Flight management and control 402 
Advanced flight control 467 
Cockpit displays, instruments and indicators 478 
Head-up displays and weapon aiming sights 547 
Stores management 574 
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The YF-22, forerunner of the F-22, has successfully flight-tested a vehicle management system which integrated control of many of the aircraft’s avionic 
subsystems including flight and propulsion controls, head-up display and mission display processors, fuel management system and 
inertial sensors. The F-22 is an important milestone in the development of modular avionics 
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Program load unit 

The Program Load Unit (PLU) is a solid-state memory 
unit which replaces the magnetic tape unit in the 
AQS-901 sonics processor in the P-3C Orion aircraft. 
The PLU significantly improves program load time and 
reliability. The ruggedised removable program 


Data handling 


AUSTRALIA 


cartridge within the PLU stores programs up to 
1.2 Mbytes. 


Status 
54 PLUs are to be manufactured for Royal Australian 
Air Force P-3C aircraft. 


235 


Contractor 
AWA Defence Industries Pty Ltd. 


CMA-2060 data loader 

The CMA-2060 Data Loader System (DLS) provides a 
general-purpose solution to data storage and transfer 
problems in military avionics applications. The system 
consists of a removable 1 to 4 Mbyte non-volatile Data 
Transfer Cartridge (DTC) and a Data Transfer Unit 
(DTU). The DLS provides real-time data exchanges with 
a MIL-STD-1553B bus or EIA RS422 databus for func- 
tions such as recording single or multiple data and/or 
maintenance information for subsequent downloading 
to ground support equipment, and interfacing with 
ground support equipment for the downloading of 
flight data and/or the uploading of flight configuration, 
subsystem configuration and mission profile data. 


Specifications 

Dimensions : (DTU) 44 x 146 x 168 mm 
(DTC) 83 x 18 xX 131 mm 

Weight: (DTU) 1.36 kg, (DTC) 0.45 kg 
Power supply: 28 V DC, 1 A (nominal) 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


CMA-2074 data interface unit 

The CMA-2074 Data Interface Unit (DIU) is a small, rug- 
ged, highly adaptable system that provides the solution 
to interfacing discrete, digital and analogue sensors to 
MIL-STD-1553B and ARINC 429 avionic busses for a 
variety of fixed-wing aircraft and helicopters. The DIU 
provides Ada software-controlled acquisition, process- 


CANADA 


ing and multiplexing of avionic data from multiple inter- 
faces in either stand-alone or dual redundant 
applications and provides 1553B bus control, remote 
terminal and non-1553B avionic subsystem control. 
The unit can be software configured to specific cus- 
tomer requirements and expanded to include functions 
such as maintenance recording and exceedance event 
detection. 

A typical application allows for the interfacing, fil- 
tering, signal processing and data acquisition of up to 
256 inputs. These inputs are digitised, scaled, validated 
and multiplexed on to one or more serial busses. This 


The CMA-2074 data interface unit 


data is available to all avionics systems connected to 
the same serial bus. Data received on the same MIL- 
STD-1553B bus or another can be reformatted as 
required by the DIU. Commands received via the avion- 
ics busses can be used to control DIU analogue and 
digital outputs. Up to 256 inputs and outputs can be 
accommodated, exclusive of avionic busses. 

The CMA-2074 data interface unit is contained within 
a %ATR short (4 MCU) enclosure; other enclosure 
options are available. Ada operational software allows 
the unit to be adapted for use in many aircraft types and 
configurations. The DIU provides complete closed-loop 
BIT and performance monitoring of all system compo- 
nents. Program software can be modified by data up- 
load via either the RS422A GSE or the 1553B interface. 
The interface configuration can be easily modified or 
enhanced by virtue of the modular design approach. 
These features facilitate the low-cost accommodation 
of customer requirements into the CMA-2074 DIU. By 
multiplexing many signals on to a MIL-STD-1553B or 
ARINC 429 bus, aircraft, wiring, installation costs and 
weight are significantly reduced. 


Specifications 

Dimensions: 127 x 185 x 305 mm 
Weight: 4.3 kg 

Power supply: 16 to 36 V DC, 30 W max 
15 V DC, 1.5 W for external sensors 


Status 
In production. Selected for use on US Air Force, Navy 
and Army programmes. 


Contractor 
Canadian Marconi Company. 


Airborne signal processor 

Computing Devices has been awarded a contract for 
the Airborne Signal Processor (ASP) for the synthetic 
aperture radar being developed for the Canadian 
Armed Forces CP-140 Aurora aircraft. This processor 
will be a very powerful general-purpose programmable 
digital machine able to perform vector arithmetic and 
matrix operations in its eight arithmetic units using float- 
ing point complex operations at a rate equivalent to 320 
MOPS. 

The design of the ASP is based on the AN/UYS-501 
signal processor developed as a shipborne unit by the 
company. The ASP will have a special airborne chassis 
but circuit cards, software and documentation will be 
common with the UYS-501. 


Status 
In production. 


Contractor 
Computing Devices Canada Ltd. 


Interface converter unit for the 
LAMPS 1 helicopter 


Under a contract awarded in March 1987, Computing 
Devices is supplying an Interface Converter Unit (ICU) 
to Kaman Aerospace for integration into the SH-2 
(LAMPS Mk 1) helicopter avionics suite. 


The ICU will take data from the helicopter’s LN-66HP 
radar and process it for use by a Teledyne multifunction 
display. Aspecial purpose interface facility also permits 
the use of the MIL-STD-1553B databus developed by 
Kaman for use on the CV-HELO project to be adapted 
for use on the SH-2. 


Status 
In production. 


Contractor 
Computing Devices Canada Ltd. 


AN/UYK-507(V) high performance 


computer 

The AN/UYK-507(V) computer is a 16/32-bit general- 
purpose computer capable of being configured to suit 
many real-time applications. Its militarised construc- 
tion, to MIL-E-16400, makes it suitable for severe 
environments. 

Using ASIC technology and high performance archi- 
tecture, the AN/UYK-507(V) is functionally compatible 
with the AN/UYK-502(V), AN/UYK-505(V) and AN/ 
UYK-44 standard military computers. 

While emulating these earlier processors, the AN/ 


UYK-507(V) computer provides additional features for 
object code optimisation and system performance 
improvements. Expanded memory reach, included as 
part of the processor design, allows absolute address- 
ing to four billion memory locations. Five million instruc- 
tions per second performance is achieved with 90% 
cache hits out of the 64 kbytes of cache memory. 
Higher performance rates are achievable with 
increased cache hit rates. 

The AN/UYK-507(V) consists of a set of multilayer 
printed circuit cards including a central processor, 
input/output processor, maintenance processor, semi- 


conductor memory, 13 input/output interface types 
and a power supply. The AN/UYK-505(V) provides user- 
friendly and efficient maintenance diagnostics and 
debug capabilities through a basic operator panel with 
a remote terminal interface. 

The AN/UYK-507(V) features an open architecture 
and can be easily incorporated into existing appli- 
cations since it continues to use the AN/UYK-502(V) 
cabinet, power distribution system and input/output 
interface modules. This allows present systems to 
achieve a significant performance improvement by a 
simple substitution of the present AN/UYK-502(V) pro- 
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cessor/memory nine-card set with the new AN/ 
UYK-507(V) processor/memory three-card set. 

Either as a stand-alone unit or embedded in the sys- 
tem, the AN/UYK-507(V) is designed to control time- 
critical real-time systems such as command and con- 
trol, fire-control, electronic warfare, communications, 
navigation, logistics and naval tactical data systems. 
Other uses are radar and signal processing, message 
handling, information management and air traffic 
control. 


Status 

Dimensions: 444.5 x 482.6 x 469.9 mm 
(module) 171 x 228 mm 

Weight: 52.6 kg maximum 

Power supply: 115 V AC, single phase, 575 W 


Contractor 
Paramax Systems Canada. 


The Paramax AN/UYK-507(V) high performance 
computer 


COMMONWEALTH OF INDEPENDENT STATES 


CBC-85 digital air data computer 
The Type CBC-85 digital air data computer provides 
measured and computed information on speed, tem- 
perature, altitude and angle of attack for crew instru- 
ments and automatic control systems. It consists of two 
frequency type pressure sensors, a secondary power 
unit and six self-contained functional circuit cards for 
the main processor, memory unit, frequency converter, 
analogue to digital converter, correction factors stor- 
age unit and transmitter to receiver unit. 


2084 mission computer 

Like the M182-84, the 2084 belongs to a series of gen- 
eral-purpose digital computers designed to operate 
with high reliability under extremely severe environmen- 
tal conditions. The arithmetic unit uses microproces- 
sors assembled in hybrid modules and offering an 
extremely high performance/volume ratio. 

Within a % ATR case, the 2084 computer essentially 
comprises: an arithmetic unit; a working memory of up 
to 512 k 18-bit words; a fully comprehensive input/out- 
put system (including the simultaneous management 
of two multiplexed busses); and a power supply. 

Very comprehensive basic software, such as LTR 
and Ada compilers, real-time monitor, assemblers, 
micro-assemblers and programs to assist in the devel- 
opment and debugging of application programs and 
microprograms, has been developed for these 
computers. 


Status 

The 2084 computer is in service in all versions of the 
Dassault Mirage 2000 aircraft including the 2000DA, 
2000N and 2000 Export (two computers per aircraft). 


Contractor 
Dassault Electronique. 


2084-XR mission computer 
The 2084-XR computer belongs to the 84 Series of digi- 
tal computers especially designed to meet the require- 


The 2084-XR universal computer is installed on 
new versions of the Mirage 2000 


Inputs include static and pitot pressures, tempera- 
ture, angle of attack and barometric pressure setting. 
Outputs include height and true altitude, vertical speed, 
indicated airspeed, true airspeed, limiting speed, Mach 
number, outside air temperature and angle of attack. 


Specifications 
Weight: 6.5 kg 
Power supply: 115 V AC, 400 Hz, 50 VA 
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ments of combat aircraft such as the Mirage 2000, and 
to operate with a high degree of reliability in harsh 
environmental conditions. 

The 2084-XR is an enhanced version of the 2084 
computer. Using enhanced technology, such as VHSIC 
ASICs and CMOS battery backup RAMs, it provides 
1.2 Mips throughput. 

The 2084-XR is compatible with other computers in 
this range and has the same software available. 


Specifications 

Format: % ATR 

Addressing capacity: 4 M words 
Computing speed: 1.2 Mips 


Status 
In production for the Mirage 2000D and 2000-5. 


Contractor 
Dassault Electronique. 


Digibus GAM-T-101 multiplex 


databus 

The Digibus GAM-T-101 became a French tri-service 
standard multiplex databus in 1982. It is used in many 
military programmes such as Mirage F1, Mirage 2000 
and Atlantique 2 aircraft and in missiles, submarines, 
naval vessels and for land-based applications. 

A variety of Digibus interface units for remote ter- 
minal and control units has been produced, using multi- 
chip modules and ASIC technology. Dassault Electro- 
nique supplies component kits, high level coupling 
boards and complete coupling equipment for subsys- 
tems. Ground support facilities, such as bus controller 
emulator, bus monitor and remote terminal emulator, 
are also available. 


Status 
Over 30 000 remote terminal bus interface units and 
3000 bus controllers have been produced. 


Contractor 
Dassault Electronique. 


Status 
Developed for use by civil aircraft. 


Contractor 
Aviaexport. 


High speed databus 

The high speed databus constitutes a data communi- 
cation network defined by the SAE-AS-2 standardis- 
ation committee. It has been designed to become the 
standard future international avionics bus for both mili- 
tary and civilian requirements. The high speed databus 
is based on a distributed medium access protocol. The 
right to send is subject to holding a token which circu- 
lates from station to station, describing a logical ring in 
accordance with the protocol defined by the SAE linear 
token passing bus standard AS 4074.1. The maximum 
number of stations on the network is 128. The nominal 
bit rate is 50 MBPS. 

A message frame consists of 16-bit words which are 
made up of a preamble, frame start and end delimiters, 
a word count, information field and 16-bit FCS. Maxi- 
mum message size is 4k 16-bit words. Transmission 
medium is copper coaxial cable or optical fibres. 


Contractor 
Dassault Electronique. 


M182-84 mission computer 

Using hybrid micro-electronic technologies, the 
M182-84 computer has been designed for combat air- 
craft. It features small weight and volume, modular con- 
struction for easy extension and maintenance, a 
standard digital input/output unit and a specific input/ 
output unit for adaptation to all weapon system 
requirements. 


Status 
The M182-84 is in service in French and export versions 
of the Mirage F1 aircraft. 


Contractor 
Dassault Electronique. 


M182-XR mission computer 

The M182-XR is an enhanced version of the M182-84 
computer (see previous item). Using advanced tech- 
nology such as VHSIC and CMOS battery backup high- 
speed RAMs, it provides 1 Mips throughput, 512k 


words of memory and an extensive set of input/output 
capabilities. The M182-XR represents a_ three-fold 
increase in processing power over the basic M182-84, 
while retaining compatibility with its predecessor to en- 
able previously developed application software to be 
used. 

Due to its small size and weight, improved MTBF and 
power consumption, modularity and integrated main- 
tenance, the M182-XR offers significant life-cycle cost 
savings and is ideally suited for equipping or retrofitting 
weapon delivery and navigation systems. 


Status 
Production started in mid-1991 for retrofitting French 
Air Force Mirage F1-CT and F1-CR aircraft. 


Contractor 
Dassault Electronique. 


Mass memory 

The mass memory unit is a storage device based on 
solid-state technology, featuring a high level of inte- 
gration and a low power consumption. Consisting of 
two removable cartridges and a processor board with 
digital bus controller circuits, the unit provides storage 
for the aircraft mission data and can also record flight 
information. Currently, the maximum memory capacity 
is 16 Mbytes and it can consist of EEPROM, flash 
EEPROM, SRAM or DRAM memory chips. 


Specifications 

Dimensions: (two cartridge unit) 215 x 119 x 122 mm 
(cartridge) 95 x 82.2 x 22.5 mm 

Weight: 4 kg 

Power supply: 28 V DC, 50 W 


Status 
In use on Rafale. 


Contractor 
Dassault Electronique. 


PMF French military processor 

The PMF (Processeur Militaire Francais) is a family of 
central processing units based on a VME backplane, a 
68020 microprocessor and a 68881/822 co-processor 
featuring a high performance input/output system. Its 
software environment includes a full Ada and LTR com- 
piler, real-time executives, ENTERPRISE and AIGLON 
software development workshops and the DEVISOR 
test system. 

PMF central processing units have been developed 
in different formats, such as the double Eurocard for- 
mat, using SMT and hybrid technology with clock 
speeds ranging from 16 to 25Hz and with up to 
2 Mbyte static RAM and 2 Mbyte flash EEPROM of 
onboard memory. 


Status 

PMF is used in the Rafale avionics and ECM systems 
for the Mirage 2000, F-16 and Rafale. It is also used in 
submarines and AFVs. A version adapted to US Air 
Force standards has been developed in conjunction 
with Westinghouse. 


Contractor 
Dassault Electronique. 


Rafale mission computer 
Based on a VME backplane, the Rafale mission com- 
puter is composed of a dual SPARC processor CPU 
board, one 8 Mbyte memory board and three NATO 
STANAG 3910 bus controller boards. It delivers 24 
Mips computing throughput while achieving outstand- 
ing gateway performance in terms of data transfer rate 
and low latency time. A high level of integration and 
real-time capabilities have been achieved by the use of 
dedicated ASICs. 

Dassault Electronique has developed a full basic 
software package with real-time executive, Ada com- 
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piler and libraries. A complete software development 
workshop and validation tools are also available. 


Specifications 
Dimensions: ARINC 600 - 4 MCU 


Status 
In production for Rafale. 


Contractor 
Dassault Electronique. 


STANAG S910 bus chip sets 

The STANAG 3910 bus has the key advantage of its 
compatibility with the MIL-STD-1553B bus and its low 
coupling cost, which should make it an attractive sol- 
ution both for new systems or for upgrade of MIL- 
STD-1553B systems. The 3910 bus products draw on 
Dassault Electronique’s experience in the production 
of integrated circuits and bus coupling devices. 

The 3910 chip set is characterised by its compact- 
ness, operational autonomy, real-time performance 
and high-speed electrical or optical line compatibility. 
The chip set is suitable for all programmes using a STA- 
NAG 3910 bus with either electrical or optical 
transmission. 


Status 

In production. The HBU 3910 coupling chip set is used 
for the Rafale radar and mission computers. Since 
December 1991, the HBM 3910, an even more inte- 
grated version, has been available. 


Contractor 
Dassault Electronique. 


MIL-STD-1553B equipment 

SAGEM has developed hardware and associated sup- 
port systems in order to offer a full databus integration 
service using MIL-STD-1553B operating procedures. 
The design process begins with functional partitioning 
to determine an acceptable system architecture. Selec- 
tion is based on data flow definitions according to 
mode of operation and data frame information (type of 
data exchange, data definition, data rate and so on) pro- 
vided by the design support system. 

Using advanced micro-electronics based on thin- 
layer hybrid circuits and gate arrays, the company pro- 
vides a wide range of MIL-STD-1553B bus controller 
and remote terminal configurations. Depending on sub- 
system requirements, the systems can be in a stand- 
alone or embedded configuration. 


Status 
In production. 


Contractor 
SAGEM. 


UAT 90 general-purpose 


computer 

The UAT 90 general-purpose computer is designed to 
provide all computations and data processing require- 
ments for the weapon delivery systems of modern 
strike aircraft. It can conduct air-to-ground weapon 
delivery computation, head-up display and laser or 
radar rangefinder control, stores management and MIL- 
STD-1553B databus control. It uses a fast, parallel, 
microprogrammed processing unit and an EPROM 
memory. 

The UAT 90 is built around the UTR 90 single-card 
computer which has an 830 000 operation/s capability 
and one million words of address. An advanced soft- 
ware environment has been developed, including the 
facilities for realtime troubleshooting, high order lan- 
guages and dynamic validation. 


Specifications 

Weight: 10 kg 

Computer type: binary, two’s complement, fixed and 
floating point 


The SAGEM UAT 90 general-purpose computer 


Word length: 16-bit and 32-bit 

Max address range: (program) 1024 k words; (con- 
stants) 32 k words 

Instruction set: 130 (expansible to 183) 

Typical execution time (16-bit): 

(add) 0.6 us 

(multiply) 1.2 us 

(divide) 4.2 Us 

Central memory: (expansible to 256 k words) 128 k 
words 


Input/output options: discrete, DC analogue, synchro, 
ARINC, MIL-STD-1553B, Ginabus 

Format: % ATR short 

Software support: Pascal, Ada 


Status 
In production for the Super Etendard mid-life update. 


Contractor 
SAGEM. 
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15M/05 general-purpose 


processor 

The 15M/05 unit has been designed for process con- 
trol or signal processing applications. It is less capable 
than the 15M/125 (see item below) which is also made 
by Sextant Avionique. Typical avionic applications are 
radar, sonar or electronic warfare processing. M-rack 
and ATR-case versions of the processor are produced 
and can be used for ground-based or airborne applli- 
cations. Software languages for which support is avail- 
able are Mitra and LTR. 


Specifications 

Format: % ATR, 1 ATR or Rack 2M 

Power: 24-48 V DC, 300 W 

Computer type: binary, two’s complement, fixed and 
floating point 

Word length: (fixed point) 16-bit 

(floating point) 32-bit 

Max address range: (extensible to 64 k) 32 k words 
Instruction set: 98 

Approx instruction run time: 

(RAM or PROM/TTL) 1.2 us 

(RAM/HMOS) 1.2 us 

(RAM/MOS (4 k board)) 1.7 us 

(RAM/MOS (32 k blocks)) 1.8 us 

Micro-instruction run times: 110, 165 or 220 ns 


Status 
In production. 


Contractor 
Sextant Avionique. 


The Sextant Avionique 15M/05 processor 


15M/125 and 15M/125F general- 


purpose processors 
The 15M/125 is a central processing unit with main 
memory extensible to 512 k words; the 15M/125F is a 
version with a built-in fast arithmetic operator. The unit 
is complementary to the 15M/05 unit and is better 
suited to high-speed processing duties or tasks which 
require a large amount of rapidly accessible memory. 
Joint service operations in weapon command and con- 
trol, communications management, navigational aids, 
detection systems (radar, sonar, electronic warfare) 
and command aids are possible. 

Software support is available for Mitra and LTR pro- 
gramming languages. 


Specifications 

Format: 1 ATR and % ATR 

Power: 24-28 V DC or 115-200 V AC, 400 Hz 
Computer type: binary, two’s complement, fixed or 
floating point 

Word length: (fixed point) 18-bit (16-bit usable), (float- 
ing point) double length 

Max address range: 128 k words, extensible to 512 k 
words, core or semi-conductor 

Instruction set: 128 


Status 
In production. 


Contractor 
Sextant Avionique. 


15M/125X general-purpose 


processor 

The 15M/125X has been selected as the main com- 
puter in the Dassault Aviation Atlantique 2 aircraft to 
process the data received by the various sensors; it is 
the most recent addition to the Sextant Avionique range 
of general-purpose units and employs many internal op- 
erating procedures common to previous units. It is a 32- 
bit machine with up to one million operations a second 
capability. A 1 Mbyte memory can be addressed and 
versions of the processor are typically installed in a 1 
ATR case. LTR real-time software support is provided 
and numerous applications for high performance mili- 
tary equipment are anticipated. 


Status 

Under development. The first airworthy prototype units 
were delivered to the Atlantique 2 programme in Spring 
1986. 


Contractor 
Sextant Avionique. 


Type 30 pressure and 


temperature measurement unit 

The Type 30 Pressure and Temperature Measurement 
Unit (PTMU) is designed to measure static and pitot (or 
differential) pressures and dynamic temperature and to 
distribute measurement data to aircraft systems. This 
unit is compact, of modular design and can accommo- 
date various measurement ranges. Output data can be 
distributed on various types of digital busses depend- 
ing on user requirements. 

The unit is said to be ideally suited for use in remote 
sensor air data systems to generate data for navigation, 
weapon, fly-by-wire and flight display and recording 
systems. Special versions are also available for press- 
ure measurement reference purposes for flight test 
requirements. 


Specifications 
Dimensions: 125 x 125 x 131 mm 
Weight: 2.45 kg 


Status 
In production. 


Contractor 
Sextant Avionique. 


The Type 30 pressure and temperature 
measurement unit 


Type 40 pressure measurement 
unit 

The Type 40 pressure measurement unit, with a single 
static or pitot pressure measurement channel, meets 
the requirements of the new ARINC 738 recommenda- 
tion defining a remote sensor architecture for civil air- 
liners such as the A830 and A340. It distributes 
pressure data on an ARINC 429 line in accordance with 
ARINC 738. Its small size and low weight of 0.75 kg 
allow it to be installed close to the pressure probes. An 
alternative model, which will be incorporated directly in 
the probes, is planned. 


Status 
In production. 


The Type 40 pressure measurement unit 


Contractor 
Sextant Avionique. 


Type 120 air data computer 

The Type 120 air data computer designed in accord- 
ance with ARINC 706 is intended for use in transport 
aircraft and has been chosen for various Boeing 707 
and McDonnell Douglas DC 8 derivatives. It includes 
two Type 51 pressure sensors and the necessary CPU 
board, interface board and power supply. 


Specifications 

Dimensions: 2 MCU as per ARINC 600 

Weight: 3.5 kg 

Power supply: 115 V AC, 400 Hz, single phase, 28 VA 
Reliability: 10 000 h MTBF 


Status 
In production for Boeing 707 and McDonnell Douglas 
DC8 derivatives. 


Contractor 
Sextant Avionique. 


The Sextant Avionique Type 120 air data computer 


Type 130 air data computer 

The modular design Type 130 air data computer is 
intended for use on new generation aircraft and for the 
retrofit of fighter aircraft, and has already been chosen 
for various Mirage retrofits. 

The ADC comprises: two pressure sensors for mea- 
suring static and total pressures; a CPU board includ- 
ing arithmetic unit; memories and sensor measurement 
circuits; an input/output board for all analogue and digi- 
tal multiplexed bus interfacing; and a power supply 
board. A large number of built-in tests is available and 
permanent monitoring of all functional circuits takes 
place during flight, the results being expressed as 
maintenance words stored in a protected memory or 
dispatched on the digital lines. 

Pressure sensors are the Sextant Avionique vibrating 
quartz blade Type 51 pressure sensors. 


Specifications 

Dimensions: 2 MCU 

Weight: 4.6 kg 

Power supply: 115 V AC, 400 Hz, single phase, 30 VA 
Reliability: 10 000 h MTBF 


The Sextant Avionique Type 130 data computer 


Status 
In production for retrofit of Mirage aircraft. 


Contractor 
Sextant Avionique. 


Type 300 air data unit 

The Type 300 Air Data Unit (ADU) is designed to mea- 
sure static and differential (or pitot) pressures and 
impact temperature. From these data, the ADU com- 
putes the true air speed and provides air data par- 
ameters through an ARINC 429 bus. 


Specifications 
Weight: 1 kg 


Status 
In production. The first unit was delivered in 1988. 


Contractor 
Sextant Avionique. 


The Type 300 air data unit 


Data analogue converter 
The data analogue converter is designed to receive, 
convert, process and multiplex analogue and discrete 
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Sextant Avionique data analogue converters 


input signals in order to present them in a digital format 
for an ARINC 429 bus application. It uses microproces- 
sors and CMOS components and is suitable for civil 
and military applications. Interchangeability is provided 
by a personalised program or menu which automati- 
cally identifies the aircraft type, switches inputs to the 
appropriate interfaces and connects the correct ARINC 
formatting process. Extensive internal monitoring and a 
built-in test function provide failure detection and easy 
on-line maintenance. 


Specifications 

Format: 6 MCU 

Weight: 8 kg 

Power supply: 115 V AC, 400 Hz 

Environmental specification: DO 160 

Refresh rate: 16 times/s 

Resolution: 4096 points 

Inputs: 150 analogue and 200 discrete signals 
Outputs: ARINC 429 serial data words, BITE and val- 
idity signals 


Status 
In production at three units a month and in service. 


Contractor 
Sextant Avionique. 


Airborne electronic library system 
The Airborne Electronic Library System (AELS) aims to 
handle all types of information necessary for a crew to 
operate an aircraft. When integrated into a data man- 
agement network, it helps to reduce the costs of docu- 
mentation creation and updating. It also improves the 
efficiency of maintenance operations. 

The AELS is designed to replace onboard manuals, 
ease and improve the updating of manuals, avoid data 
duplication, decrease documentation creation and up- 
dating costs, allow for compatibility with the ground 
documentation management system, allow operational 
users to have easy and immediate access to accurate 
information and, in the long run, to increase the 


efficiency of systems such as the FMS and OMS. The 
AELS will act as a storage, management, selection and 
consultation system. 

The design of the AELS is based on a central com- 
puter, local area network and large capacity mass stor- 
age devices. The central computer hosts all the 
software for information preparation and retrieval. It 
also provides wide memory capacity to prepare infor- 
mation automatically for use by the crew. The computer 
interfaces with existing onboard systems such as FMS, 
OMS, Satcom and full format printer according to the 
type of aircraft and requirement. The local area net- 
work, with high-speed data transfer capacity, accom- 
modates several types of terminals simultaneously for 
different applications. The primary access terminal is 
for use in the cockpit; secondary terminals are for use 
by the cabin crew and the onboard maintenance crew. 
The large capacity mass storage devices are based on 
the use of optical disks. 


Contractor 
Sextant Avionique. 


The primary access terminal for the Sextant 
Avionique AELS 


AC 68 multipurpose disk drive 


unit/airborne data loader 
The multipurpose disk drive unit/airborne data loader 
enables the uploading and downloading of onboard 
computers and allows remote loading of the computer 
program database or program initialisation for ACMS, 
FMC, ACARS and TCAS, memory computer download- 
ing and recording data reports, QAR function and so on 
from aircraft computers. The AC 68 data loader is also 
compatible with other data loaders in accordance with 
the ARINC 603 standard. 

The storage medium used for transfer is a 3.5 in 


(89 mm) double-side high-density magnetic diskette. 
The formatted capacity is 1.44 bytes. The logical struc- 
ture is DOS 3.3 compatible, which allows the AC 68 to 
generate files to load or perform downloading of files to 
IBM PC compatible ground support computers. 


Status 
In production for Airbus and Boeing aircraft. 


Contractor 
SFIM. 


The SFIM AC 68 multipurpose disk drive unit/alir- 
borne data loader 
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Data transfer system 
Dornier’s data transfer systems comprise portable 
solid-state data carriers as key elements with easily 
expandable memory capacity and associated data car- 
rier adapters for various ground and onboard instal- 
lations. The data carrier adapters have a similar design 
and are easily interchangeable by replacing the inter- 
face card which interfaces the equipment to ground 
computers or onboard systems. Onboard data carrier 
adapters are available for MIL-STD-1553B and RS422 
interfaces. The portable and removable pocket-sized 
solid-state data carriers are used like a floppy disk to 
store any kind of data in an intelligent way. 

Dornier is currently producing several types of 


GERMANY 


to 2 Mbytes. The new generation of data carriers, rang- 
ing from 512 kbytes up to 8 Mbytes, is equipped with a 
powerful built-in RISC processor combined with a spe- 
cific controller ASIC providing autonomous data stor- 
age management and a high-speed serial data link with 
10 Mbits per second. The _ firmware routines 
implemented in the RISC processor provide appli- 
cation independent data management procedures 
which are directly comparable to the hard disk file sys- 
tem of standard DOS PCs. Programmable applications 
enable a large number of files of different sizes and a 
flexible structure of hierarchical directories limited only 
by the storage size of the data carrier. Up to 25 files can 
be opened simultaneously. For multi-user operation, a 


Specifications 

Dimensions: 180 x 127 < 36 mm (Alpha Jet) 

180 x 127 x 73 mm (Tornado, C-160, Eurofighter 2000) 
180 x 127 x 53.9 mm (PAH 2 Tiger) 

(data carrier) 80 x 55 x 25 mm 

Weight: 1.7 kg (Tornado) 

1.2 kg (Alpha Jet), 1.3 kg (PAH 2 Tiger) 

(data carrier) 0.1-0.2 kg 

Power supply: 28 V DC, 25 W 


Status 
Qualified for carriage on the Alpha Jet, Tornado, 
Eurofighter 2000 and PAH 2 Tiger. 


CMOS EEPROM-based portable solid-state data car- file can be opened for read access by up to 25 users Contractor 
riers with storage capacities ranging from 64 kbytes up —_— simultaneously. Dornier GmbH. 
Avionics computers for the Status Status 


Eurofighter 2000 


The two avionics computers for the Eurofighter 2000 
provide processed data for navigation, attack and 
identification. These computers, which are identical in 
their hardware configuration, are based on a modular 
multiprocessor architecture and equipped with the MC 
68020 and MC 68882. A special-purpose co-processor 
will be developed at LITEF based on the high perform- 
ance reduced instruction set computer technology. 

Each computer is equipped with interfaces for two 
STANAG 3910 high-speed fibre optic databusses. The 
software provided by LITEF will be developed mainly in 
Ada. It will include BIT software, an adapted Ada run- 
time system and a set of Ada packages to provide a 
defined interface between target specific input/output 
interfaces and the application software to be developed 
by Eurofighter GmbH. 

The defensive aids computer, which has much in 
common with the avionics computers, will also be pro- 
vided by LITEF. 


Status 
In development for the Eurofighter 2000. 


Contractor 
LITEF GmbH. 


The Eurofighter 2000 avionics computer 


Interface processor unit for the 
Eurofighter 2000 


The Interface Processor Unit (IPU) is the data acqui- 
sition, management and processing unit of the inte- 
grated monitoring, test and recording system for the 
Eurofighter 2000. It is based on a modular multiproces- 
sor architecture and includes the Eurofighter selected 
MC 68020 CPU standard microprocessors and MC 
68882 floating point co-processor. 

The IPU is equipped with interfaces to two STANAG 
3910 high-speed fibre optic digital databusses and one 
STANAG 3838 electrical databus. Intelligent controllers 
are provided for the interfaces which perform time criti- 
cal control functions for data transfer on the high-speed 
bus, the addressing and formatting of data and error 
checking. 

In addition, the IPU also contains both electrical and 
fibre optic links to various aircraft subsystems. A digital 
signal processor will pre-process sensor data and com- 
press digitised audio data, using special compression 
algorithms to be developed by LITEF. 


In development for the Eurofighter 2000. 


Contractor 
LITEF GmbH. 


LR-1432 digital airborne 


computer 

The LR-1432 is a fast, microprogrammed, general-pur- 
pose computer which uses advanced large-scale inte- 
grated circuits and is designed for the military. Fixed 
and floating point options are available. The main mem- 
ory holds both program and data in EPROM/RAM 
storage. 

A bus interface is available to connect the computer 
to a digital databus system. This is fully compatible with 
dual redundant MIL-STD-15538B, allowing operation as 
bus controller or remote terminal. Input/output circuits 
are provided for 16 various discrete signals. 


Specifications 

Format: % ATR short or 1% ATR short 

Power supply: 28 V DC or 115 V AC, 400 Hz 
Computer type: binary, fixed or floating point 

Word length: (fixed) 16-bit 

(floating point) 32-bit 

Max address range: 1 million words 

Instruction set: 69 (including floating point) 

Store access time (core): 

(8/16 k module) 450 ns 

(32 k module) 350 ns 

Input/output options: various analogue converters, 
plus digital to MIL-STD-1553, ARINC (dits), Panavia 
digital links, NTDS, serial inputs/outputs (eg: CVR, TV- 
tab) and discretes 


This version of the LITEF LR-1432 is the main com- 
puter used in the Tornado 


In service. The LR-1432 is in production as the main 
computer for the trinational Panavia Tornado (1% ATR) 
and the LR-1432K is used as a navigation computer in 
the Franco-German Alpha Jet (/% ATR). An upgrade of 
the main computer for the Tornado is in development. 


Contractor 
LITEF GmbH. 


Mission computer/weapon 
computer for the F-4F 


The LITEF mission computer/weapon computer for the 
German Air Force Phantom F-4F features microproces- 
sor technology based on the Motorola 68020 with 32- 
bit architecture, fast CMOS-SRAM/EPROM, CMOS, 
ASICs to reduce power, space and weight, high density 
packaging with melted core multilayer and surface- 
mounted technology, high reliability and extensive BIT. 
The computer contains two spare slots for future 
expansion. 


Specifications 

Dimensions: % ATR 

Weight: 6.5 kg 

Power supply: 28 V DC, 50 W max 


Status 
In production for German Air Force F-4F Improved 
Combat Efficiency (ICE) programme. 


Contractor 
LITEF GmbH. 


The LITEF mission computer for the F-4F 


Three versions of the LITEF LR-1432 processor: (left) the Tornado main computer and (right) the Alpha 
Jet navigation computer 


Air data computer for the Airbus 
A300 and A310 


The modular air data computer for the Airbus A300 and 
the A310 is designed for ease of operation. Each mod- 
ule can be replaced without any need for calibration or 
adjustment. The computer is supplied with power via a 
switched mode power supply which can bridge an air- 
craft power failure of up to 200 ms. 

Total pressure and static pressure of the air sur- 
rounding the aircraft are measured using pressure sen- 
sors, converted into digital values and supplied to the 
microprocessor. The correction signal for the baro- 
metric pressure is supplied in either analogue or digital 
form. The signal for the ambient air temperature is also 
digitised. The signals are processed in a 16-bit micro- 
processor which computes the necessary air data from 
the input values. 

Since the air data is an important link in the data 
chain to other aircraft systems, the air data computer 
has a comprehensive self-testing facility which con- 
stantly monitors all its functions. The BIT not only 
checks the hardware and software, but also performs 
redundant computations to control the validity of the 
output data. Maintenance of the computer is also con- 
siderably facilitated by the self-testing capability which 
traces and displays faults down to circuit level. 


Status 
In service on the Airbus A300 and A310. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


Air data computer and air data 
transducer for the JAS 39 Gripen 


The air data computer and air data transducer for the 
Saab JAS 39 Gripen combine the primary air data com- 
puter with an air data transducer channel as backup ina 
single electronics box. Both functions are fully indepen- 
dent of one another and are electrically decoupled. The 
air data computer contains two high-precision pressure 
sensors which convert the static pressure and the total 
pressure into an electronic frequency signal. The signal 
is digitised and fed to a 16-bit microprocessor. Using 
software algorithms, the classic air data are computed, 
taking into account further parameters such as baro- 
metric altitude correction and total air temperature. Air 
data such as speed, altitude and Mach number are 
passed to aircraft systems via MIL-STD-1553B 
interfaces. 

The other part of the unit contains two additional 
identical pressure sensors which operate in the same 


The air data computer/air data transducer for the 
JAS 39 Gripen 


way as in the air data computer. In contrast to the com- 
puter, however, the final data are not computed. 
Instead the static and total pressures are passed to the 
flight control computer via an ARINC 429 interface. Due 
to the complete separation of the functions of the air 
data computer and air data transducer, the air data 
transducer has its own power supply unit, a separate 
processor and a separate software program. In the 
flight control computer, the pressure values supplied 
by the air data transducer are used to calculate the air 
data, taking into consideration the barometric altitude 
correction and total air temperature, and the result 
compared with the values from the air data computer. 

Both channels of the Nord-Micro air data computer 
and air data transducer have a highly developed self- 
testing capability and are able to check their own cor- 
rect function or to provide information on any faults 
which may have occurred. In the event of an error, the 
faulty function detected is written to a non-volatile mem- 
ory and is thus available for subsequent troubleshoot- 
ing. The use of hybrids, gate arrays and LCC circuits 
enable the units to be housed in a 4 MCU box. 


Status 
Developed for the Saab JAS 39 Gripen. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


Data management unit for the 
A320 


The Data Management Unit (DMU) is the basis of the 
Airbus A320 integrated data system. It determines the 
aircraft condition by recording specific system par- 
ameters and provides data preparation and processing 
via corresponding accumulating memories and algor- 
ithms. The DMU has interfaces to the digital mag tape 
recording unit, the printer installed in the cockpit, the 
two multipurpose control and display units, the ACARS 
data link from the aircraft to the ground stations and the 
centralised fault display system. 

The DMU processes information to provide determi- 
nation of the flight phase, generation of programmable 
print reports, storage of the last 120 seconds of data, 
recording of selected information on the mag tape unit 
and programming of the start/stop logic for both the 
selected recording on the digital mag tape recorder 
and for the programmed print reports. It also provides 
parameter call-up via unit addresses and code-names, 


The Airbus A320 is equipped with the Nord-Micro flight data interface unit and the data management unit 
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conversion of data into engineering units, generation of 
a screen menu for interactive dialogue with the multi- 
purpose control and display units, printout of the infor- 
mation displayed on the screen, programming of 
constants and limit values and generation of summary 
and documentation reports. 

The DMU contains an electronic PCB for micropro- 
cessor, RAM and input/output circuits, two onboard 
replaceable modules, one of which contains the basic 
software and the other being for airline use, and a 
power supply module. Printed circuit board locations 
and connectors are also provided for subsequent 
expansion. 


Status 
In service on the Airbus A320. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


Flight data interface unit for the 
A320 


The digital flight data recording system records data 
from a wide range of the Airbus A320 aircraft systems 
for subsequent evaluation. The Flight Data Interface 
Unit (FDIU) is the link element between the fire- and 
impact-resistant flight recorder and the aircraft sys- 
tems. It collects a wide variety of data which it receives 
from various aircraft systems via ARINC 429 serial digi- 
tal databusses, formats and organises the data and 
converts them into the ARINC 717 recording code. 

In addition to the self-testing capabilities of the unit, 
the system also carries out a plausibility analysis of the 
processed parameters. This plausibility analysis 
checks not only the functions of the unit but also the 
complete measuring chain of the appropriate par- 
ameter. The results of all these tests are transmitted to 
the centralised fault display system and, if necessary, 
alarms for the pilot are triggered. 

A further cassette unit, the quick access recorder, 
can be interfaced to the unit to meet the requirements 
of those airlines which do not use an aircraft integrated 
data system. 


Status 
In service on the Airbus A320. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


Modular avionic computers 
The range of modular avionic computers designed by 
Teldix for a variety of airborne roles includes: 
The Missile Control Unit (MCU), designed to control 
intelligent missiles fitted to aircraft such as the Panavia 
Tornado. The missile control unit serves as a comput- 
ing and interface system between the aircraft’s main 
digital computer and the relevant input/output circuits 
of the missiles. 

The missile control unit is a 16-bit multi-microproces- 
sor containing the interface circuits to convert and 


process internally fed data and then pass it to the miss- 
iles via the MIL-‘STD-1553B databus. The Launcher 
Decoder Unit (LDU) provides the interface between the 
MCU and individual missiles. The MCU and LDU are in 
production. 

The Cockpit Interface Unit (CIU), initially designed for 
the British Aerospace EAP programme and finally 
selected for the Eurofighter 2000. The CIU collects dis- 
crete signals from various buttons and switches in the 
cockpit and data from other avionic systems being 
passed along the data highway, for onward 


transmission to other cockpit systems. This system is 
under development. 

The Mission Management Computer (MMC), similar 
in configuration to the MCU, with a STANAG 1773 
optical bus system incorporated. The MMC has been 
developed for use on the DASA Excet rig. 


Contractor 
Teldix GmbH. 
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Eurofighter 2000 air data 


transducer 

The Eurofighter 2000 air data transducers, currently 
being developed by an international consortium con- 
sisting of GEC-Marconi Avionics (Rochester), Bavaria 
Avionik Technologie and Eurotronica, provide high 
integrity and fast dynamic response air data 
information. 

The air data transducer features a combined multi- 
function pitot-static and flow angle mobile vane devel- 
oped by Sextant Avionique. It provides local air data 
parameters, such as pitot, static and differential press- 
ures, via a dedicated MIL-STD-1553B databus to the 
flight control computer. Calculations of airspeed, alti- 
tude, Mach number, angle of attack and angle of side- 
slip are generated to support the Eurofighter 2000’s 
artificial aerodynamic stabilisation. 


INTERNATIONAL 


Specifications 

Dimensions: 138 x 125 x 155 mm 
Weight: 3.2 kg 

Power supply: (heater) 115 V AC, 450 W 
+20 V, 15 W 


Status 
In advanced development. Prototypes are available. 


Contractors 

GEC-Marconi Avionics, Rochester. 
Bavaria Avionik Technologie GmbH. 
Eurotronica SA. 


The air data transducer for the Eurofighter 2000 


Harpoon Airborne Command, 


Launch and Control System 
GEC-Marconi Avionics (Rochester) and McDonnell 
Douglas Aerospace-East (formerly McDonnell Douglas 
Missile Systems Company) have developed a range of 
command, launch and control systems compatible with 
all standards of Harpoon and SLAM missiles. 

The Harpoon Airborne Command, Launch and Con- 
trol System II (HACLCS II!) provides a two-missile capa- 
bility. The GEC-Marconi Avionics Harpoon Universal 
Launch Adapter Unit (HULAU), as the main subsystem 
of HACLCS Il, provides all the control and power sig- 
nals necessary to interface with the aircraft systems, 
including a MIL-STD-1553B databus. Two complete 
and independent missile interfaces are provided for 
maximum mission capability. 


Specifications 

Dimensions: 191 x 194 x 309 mm 
Weight: 9.5 kg 

Power supply: 115 V AC, 2 A max 
28 V DC, 1 A max 


Status 
In pre-production. 


Contractor 
GEC-Marconi Avionics, Rochester. 
McDonnell Douglas Aerospace-East. 


The GEC-Marconi Avionics/McDonnell Douglas 
Aerospace-East HACLCS II is compatible with all 
standards of Harpoon and SLAM missiles 


ACE-3 computer 

The Elbit ACE-3 computer has been selected to equip 
the Israeli Air Force’s F-16C/Ds. The computer is 
designed to MIL-STD-1750A standards and is compat- 
ible with MIL-STD-1553B databusses; it has 64 k words 
of memory and operates at 550 Kips. Extensive built-in 
test routines are claimed to be able to detect 97 per 
cent of all faults. 


Specifications 

Dimensions: 137 x 198 x 472 mm 
Weight: 13 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Environmental: MIL-E-5400 Class II 
Reliability: >500 h MTBF 


Status 
In production. 


Contractor 
Elbit Ltd. 


The Elbit ACE-4 computer 


ISRAEL 


The Elbit ACE-3 computer is installed in Israeli Air Force F-16C/D aircraft 


ACE-4 computer 

The Elbit ACE-4 computer is a lightweight general-pur- 
pose computer designed for fighter aircraft. It is fully 
compatible with MIL-STD-1750A and MIL-STD-1553B. 
It has a highly modular design and incorporates 
advanced LSI and VLSI technology. Computation per- 
formance is in excess of 600 Kops. The basic configur- 
ation of the memory is two modules of 64 k words; this 
is capable of parallel expansion up to one million 
words. 


Specifications 

Dimensions: 124 x 194 x 224 mm 

Weight: 5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 70 W 
28 V DC 

Environmental conditions: MIL-E-5400 Class II 
Reliability: 2500 h MTBF 


Contractor 
Elbit Ltd. 


ACE-5 computer 
The ACE-5 is a modular high performance airborne 
general-purpose computer which is fully compatible 
with MIL-STD-1750A and MIL-STD-1553A and B. It is 
designed for multi-role fighter mission management. 
Computation performance is 1.7 Mips, with growth 
potential to 2.5 Mips. 256 k words of memory with bat- 
tery backup are programmable at flight line level, with 
growth capacity to 1 M words. BITE provides continu- 
ous monitoring of functional integrity. 


Specifications 

Dimensions: 137 x 198 x 472 mm 
Weight: 10 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 

Environmental: MIL-E-5400 Class II 
Reliability: >500 h MTBF 


Status 

Under a multi-million-dollar contract Elbit is supplying 
ACE-5 computers for the third batch of F-16C/D aircraft 
ordered by the Israeli Air Force from General Dynamics. 


Contractor 
Elbit Ltd. 


Enhanced airborne 
communication, navigation and 


identification system 
The Enhanced Airborne Communication, Navigation 
and Identification system (ECNI) enables integrated, 
centralised and computerised control and resource 
management of communication, radio navigation and 
identification devices, using avionics controls and dis- 
plays as the man/machine interface. It also enables 
backup control and management of vital CNI functions 
during failures, using a dedicated control and display. 
Management and control of all audio sources such as 
the crew, radios, alarms, weapons and EW is provided 
using a digital audio matrix which also provides inter- 
com and alarm generation as by-products. The ECNI 
manages and controls synthetic voice and tonal alarms. 
ECNI consists of the main control unit which contains 
all the electronics required for system implementation, 
an integrated backup control box which is used as a 
redundant unit for control and audio during failures and 
additional control and audio panels for the use of other 
crew members. In the normal mode the ECNI is 
designed to be operated using the avionics controls 
and displays, and in the backup mode the system is 
operated via the dedicated control box. The main con- 
trol unit includes a digital/audio switching matrix which 
enables intercommunication between system sub- 
scribers according to predefined communication maps 
or dynamic real-time resource selection. Alarm control 
and management are principal features of ECNI. There 
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The ACE-5 computer has been developed for 
Israeli Air Force General Dynamics F-16C/D air- 
craft 


are two types of alarms: synthetic voice and regular 
tone. The system is capable of translating existing tonal 
alarms into synthetic voice alarms, according to the lat- 
est human engineering requirements. 


Contractor 
Elbit Ltd. 


Field program loader 

Elisra’s generic second-generation Memory Loader 
and Verifier (MLV) is designed for field operation. The 
field program loader loads, unloads and verifies data 
for a variety of embedded avionic computers. The light- 
weight and compact MLV can also load and unload its 
own software, which makes it flexible enough to adjust 
to the requirements imposed by future demands. 


Contractor 
Elisra Electronic Systems Ltd. 


MIL-STD-1750A computers 

Elisra has developed a family of fast flexible computers 
operating at 650 Kops for both military and laboratory 
applications. The version designed for airborne use is 
the GPAP packaged in a % ATR case. Its processor and 
64 k memory occupy three out of eight available slots. 


Contractor 
Elisra Electronic Systems Ltd. 


Elisra’s family of MIL-STD-1750A computers 
includes units for airborne and ground-based 
applications 


The Elisra field program loader 


EL/P-8900 programmable signal 
processors 

The EL/P-8900 family of Programmable Signal Pro- 
cessors (PSPs) is used in systems where high-speed 
real-time signals or image processing is required. The 
PSPs add powerful computing capabilities to system 


computers by providing throughput rates of up to sev- 
eral hundred times those of standard computers and 
have a small volume for fitting into limited space on air- 
craft, ships and tracked vehicles. 

The EL/P-8900 features parallel processing in clus- 
ters with up to 16-bit processing elements, each with a 


Some of the range of military computers produced by Elta 


separate bank of 160 Mbytes of local memory, mul- 
tiprocessing by up to 8 clusters of 16 processing 
elements, internal data transfer rate of up to 
160 Mbytes/s, fast input/output channel — of 
10 Mbytes/s and advanced software support. A typical 
400 MOPS processor consists of a number of 117.8 x 
228.6 mm printed circuit boards. 


Status 
In service. 


Contractor 
Elta Electronics Industries Ltd. 


EL/S-8600 computer 

There are several versions of the basic EL/S-8600 main 
computer, all of which use similar central processing 
units and architectures and are customised for various 
military applications. The EL/S-8610 has 15 modules 
(each with two printed circuit boards) in a 1 ATR box; 
the EL/S-8611 has only four modules in a customised 
box. In addition to their airborne applications, other 
computers in the range are used for land and sea oper- 
ations. Typical applications are for inertial navigation 
and weapon delivery systems, artillery tactical fire-con- 
trol systems, message switching centres and mobile 
communications control. Software support is available 
for C, Fortran-77, lso-Pascal, APL and Cobol. 
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Specifications 

EL/S-8610 

Dimensions: 394 x 257 x 194 mm 

Weight: 21.5 kg 

Computer type: binary, two’s complement, micro- 
instruction (15 register), fixed point 

Word length: (32-bit instruction words) 16-bit 

Max address range: 64 kbyte (expansible to 2 Mbyte 
with mapping unit) 

Instruction set: 90 

Micro-instruction cycle time: 225 ns 
Micro-instruction depth: 1024 words (expansible to 
2048 words) 

Typical execution time: 

(add/subtract) 0.66 tus 

(load) 1.34 us 

(multiply) 6.56 us 

(divide) 9.26 us 

Input/output options: wide variety, customised to use 


Status 
In service. 


Contractor 
Elta Electronics Industries Ltd. 


EL/S-9000 computer 

The EL/S-9000 Series is a family of general-purpose 32- 
bit computers suitable for many applications, including 
airborne, and is the standard computer for the Israeli 
Navy. An advanced, open architecture makes for easy 
programming and the series can support high order 
languages such as Pascal, C and Ada. The throughput 
is 8.4 Mops (DAIS mix). 

Different packaging is available for different require- 
ments: a 19 in (482.6 mm) air-cooled 20 slot chassis 
and an ATR 10 slot for conduction-cooled modules. 
CPU, memory, serial/parallel input/output and ethernet 


The Elta EL/S-9000 computer 


controller are all available in module form, for embed- 
ding into the customer’s system. 


Contractor 
Elta Electronics Industries Ltd. 


Data transfer equipment 

The Rada Data Transfer Equipment (DTE) is an 
advanced avionics digital computer for mission man- 
agement of most modern aircraft. The DTE provides the 
capability for a full cycle interface between the ground 
mission planning data computer and the aircraft avion- 
ics system. 

On the ground the mission data computer loads the 
pre-operation planning data such as navigation, EW 
and weapons information into a small hand-carried 
memory cartridge which is taken by the crew member 
to the aircraft. With this pre-programmed data the air- 
craft avionics system is easily initialised and loaded 
with the mission data. During flight the DTE collects 
operational and maintenance information via the MIL- 
STD-1553B multiplexer bus and stores it in the same 
memory cartridge. After flight, the mission information 
is retrieved and analysed by the ground mission plan- 
ning data computer. 

The DTE is comprised of the Data Transfer Unit 
(DTU), which is located in the aircraft cockpit, and the 
Data Transfer Cartridge (DTC). 

The DTU is a high performance management com- 
puter which receives, processes and transmits mission 
information. It is a microprocessor, controlling and reg- 
ulating all flight information through the aircraft’s 1553 
multiplexer bus system. 

The DTC is a small portable non-volatile memory 
module which carries information received from the 
mission planning computer or from the aircraft avionics 
system during flight. Before flight the DTC is loaded by 
the ground station and then inserted into the DTU in the 
aircraft cockpit. At that time the DTU is powered up and 
the preflight information is transferred via the 1553 bus 
to other avionic computers. In flight the DTC receives 
and stores mission execution information. This infor- 
mation is downloaded after flight and analysed by the 
ground station. 

The Rada DTE is form, fit and function interchange- 
able with the existing DTE on the F-16. It has a flexible 
database and a powerful file management system 
which allows avionics data transfer to and from the air- 
craft through the 1553 bus. 


Specifications 

Dimensions: (DTU) 177.8 x 146 x 114.5 mm 

(DTC) 190.5 x 120 x 41.3 mm 

Weight: (DTU) 2.5 kg, (DTC) 0.78 kg 

Power supply: 115 V AC, 400 Hz, single phase, 17 W 


Contractor 
Rada Electronic Industries Ltd. 


Data transfer and processing 


system 

The Data Transfer and processing System (DTS) pro- 
vides storage and transfer of preflight, in-flight and post- 
flight information. The system allows the pilot, prior to 
flight, to initialise his avionic computers with tactical 
mission information. During flight the system pro- 
cesses and stores operational, maintenance and other 
aircraft information such as fatigue and engine data for 
postflight analysis. This mission information can be 
instantly retrieved. In addition, the DTS provides, via an 
integral special interface, display of post-flight mainten- 
ance data to the ground crew, and performs automatic 
preflight testing of the aircraft. 


In conjunction with a ground-based computer the 
DTS provides an end-to-end capability for mission plan- 
ning and operation. It features high reliability, real-time 
data exchange via a 1553 bus, a flexible file access sys- 
tem and a high-density, high-capacity solid-state non- 
volatile memory cartridge. 

Rada produces three types of data transfer and pro- 
cessing system: the Expanded Data Transfer and pro- 
cessing System (EDTS), Data Transfer Equipment 
(DTE) and the intelligent Data Transfer Cartridge (DTC) 
system. 


Contractor 
Rada Electronic Industries Ltd. 


Expanded data transfer and 


processing system 

The Expanded Data Transfer and processing System 
(EDTS) provides avionics integrators with a powerful 
tool for aircraft data acquisition, to handle both oper- 
ational and maintenance data. The EDTS is functionally 
divided into the Data Transfer and processing Unit 
(DTU), Data Transfer Cartridge (DTC), Maintenance 
Monitoring Panel (MMP) and the Electronic Storage 
Unit (ESU). These modules are connected through EIA 
RS422 serial communication lines. The DTU is the main 
controller which interfaces with the avionic MIL- 
STD-1553A/B dual redundant multiplexed bus. 

The DTU, the central unit of the EDTS, is a computer 
which communicates with the other DTS units via digi- 
tal communication links. The DTU also performs the 
interfacing of the EDTS subsystem with the avionics 
system via the two avionics multiplex busses. The DTU 
manages the major DTS functions: preflight data trans- 
fer, in-flight data transfer and processing storage, and 
BIT management. 

The DTC consists of a removable data transfer car- 
tridge and a housing located in the aircraft. The car- 
tridge is a 21 X 94mm rugged solid-state portable 
memory. It contains a microcontroller and data storage 
of 208 kbytes to 512 kbytes. The memory has RAM and 
EEPROM CMOS chips packaged in leadless carrier 
technology. 

Mission planning data is loaded into the cartridge at 
the ground mission planning station. It is then inserted 
into the rackmount housing in the aircraft. The DTC pro- 
vides the medium for data storage. After the flight it is 
removed and brought to the ground mission planning 
station where its contents can be read. 

The Maintenance Monitoring Panel (MMP) is a smart 
unit containing a microcontroller and a data storage 
memory. A dot matrix display and five push-buttons are 
located on its front panel. The MMP needs to be 
installed in a location with easy access and good visi- 
bility for the ground crew. The MMP receives and stores 
a list of failed LRUs. The MMP provides, without DTU 
intervention, display of one failed LRU code at a time 
when called-up by the ground crew, clearance of the 
LRU code after the LRU has been replaced, display of 
the code for the next failed LRU after depression of the 
control button and communication with other avionics 
for display of preflight test information and mainten- 
ance data. 

The ESU is a small unit with a volume of less than 
0.2 litres. In order to increase its operational efficiency it 
is energised only as called for by the DTU. Its purpose is 
to store parameters related to the aircraft structure 


such as harmonisation parameters and the aircraft 
identification number. It is fixed to the aircraft structure 
as part of the aircraft wiring. 


Specifications 

Data transfer and processing unit 
Dimensions: 122 x 193.5 x 233.7 mm 
Weight: 6.35 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 VDC 


Data transfer cartridge 

Dimensions: (DTC) 21 x 165 x 94 mm 
(housing) 47 x 165 x 146 mm 

Weight: (DTC) 0.47 kg, (housing) 0.59 kg 
Power supply: 7 V DC, 15 V DC 


Maintenance monitoring panel 
Dimensions: 190 x 124 x 69.8 mm 
Weight: 1.27 kg 

Power supply: 28 V DC 


Electronic storage unit 

Dimensions: 89.9 x 70.1 x 30 mm 

Weight: 0.27 kg 

Power supply: 7 V DC and 15 V DC from the DTU 


Contractor 
Rada Electronic Industries Ltd. 


Intelligent data transfer cartridge 


system 

The intelligent Data Transfer Cartridge (DTC) system is 
a small portable non-volatile computerised memory 
module which carries information received from the 
ground mission-planning computer before flight or 
from the aircraft avionics system during flight. On the 
ground the mission-planning computer loads oper- 
ational data such as navigation, EW and weapon infor- 
mation into the intelligent memory cartridge which is 
then inserted into the aircraft. With this data the aircraft 
avionics system is initialised and loaded with mission 
data. During flight the intelligent DTC collects oper- 
ational and maintenance information via the serial 
RS422 communication channel connected to the host 
avionic computer and stores it in the same memory car- 
tridge. After flight the mission information is retrieved 
and analysed by the ground mission-planning 
computer. 

The intelligent DTC is held in the cartridge housing 
located in the aircraft cockpit. It is controlled by a com- 
munication controller for managing the input and out 
put memory storage and communication with a host 
computer. Memory storage is 1024 kbytes. 

Cartridge memory is divided into preflight memory, 
in-flignt memory and software memory. Preflight mem- 
ory is non-volatile EEPROM memory which is capable 
of reading and writing and amounts to 640 kbytes. In- 
flight memory is also EEPROM memory for reading and 
writing and amounts to 384 kbytes. The software mem- 
ory consists of 16 kbytes of EEPROM and also has vol- 
atile RAM memory which acts as a scratch pad. 

The cartridge housing includes a DC to DC converter 
which receives 28 V input from the aircraft and supplies 
5 V regulated voltage to the DTC, adaptors between the 
host computer lines and the cartridge, a microswitch 


“ 


for identifying an engaged locked cartridge and the 
mechanical mechanism for locking and releasing the 
cartridge. 


Specifications 

Dimensions: (cartridge housing) 47.6 x 165.1 x 
127mm 

(intelligent DTC) 19.8 x 174.5 x 105.9 mm 

Weight: 1.2 kg 

Power supply: 28 V DC, 0.3A 


Contractor 
Rada Electronic Industries Ltd. 


RMB 2000 advanced MIL-Spec 


memory board 

The RMB 2000 is a new member of Rada’s MIL-Spec 
computer products. This compact and high perform- 
ance memory module is designed to meet severe oper- 
ational and environmental requirements for any military 
Or space application. 

The RMB 2000 is a dual port memory access mod- 
ule, interfacing simultaneously via the multibus and 
local bus, and providing to any computer system a 
powerful memory. The RMB 2000 board accommo- 
dates high capacity byte-wide devices such as 32 k x 8 
8M856 and 128 k x 8 8M824 CMOS RAMs, 64k x 8 
27512 and 128 k X 8 27010 HMOS EPROMs or 32 kx8 
28C256 and 128 k x 8 28C010 EEPROMs. The maxi- 
mum memory capacity is 2 Mbyte of CMOS RAM, 
EPROM or EEPROM. The board is designed to accept 
future memory devices and to extend up to 8 Mbytes. 

The memory devices are soldered and fully confor- 
mally coated or socketed in and covered with a metal 
plate. 


Specifications 

Dimensions: 228.9 x 162.3 x 134 mm 

Power supply: 5 V +5%, 0.7 A max for 2 Mbyte CMOS 
RAM, 0.5 A typical 

Environmental conditions: MIL-E-5400 


Contractor 
Rada Electronic Industries Ltd. 


Rover RD-286 MIL-Spec computer 
The Rover RD-286 is a powerful general-purpose MIL- 
Spec computer based on the Intel multibus architec- 
ture and designed for a wide range of military appli- 
cations. The Rover computer is built of high 
performance modules incorporating standard non- 
development items and real-time software. The modu- 
lar construction allows the computer to be tailored to 
customer requirements. 

The wide communication and interfacing capabilities 
and the flexible choice of CPU and memory capacity 
make the Rover MIL-Spec computer suitable for many 
defence applications. 


Specifications 

Dimensions: 272 x 288 x 210 mm 

Weight: 15 kg 

Power supply: 24 V DC per MIL-STD-1275 

or 28 V DC per MIL-STD-704A 

Power outputs: 5 V DC +12%, 30 A+2A 
Environmental conditions: meets MIL-E-5400 


Contractor 
Rada Electronic Industries Ltd. 


Israel—Italy / DATA HANDLING 245 


Rover RD-220 MIL-Spec terminal 
and RD-220PC MIL-Spec 


computer 

The Rover RD-220 MiL-Spec terminal is a compact 
microprocessor-driven 96 x 196mm _ orange-yellow 
electroluminescent display that provides local or 
remote data entry and retrieval. It displays 80 charac- 
ters by 25 lines. The microprocessor keyboard is 
detachable and supports five character sets. One 
character set is user definable to support the individual 
application. The 94 characters are loaded from the host 
when needed. The terminal can be mounted on a stan- 
dard shock mount and receive 28 V power source from 
that mount. The terminal utilises a standard internal 
power supply. It provides a non-volatile memory set-up, 
allowing the user to save and recall the terminal set-up 
selected. 

The Rover RD-220PC MIL-Spec computer is based 
on the Rover RD-220 MIL-Spec terminal. It comes in an 
enclosure that holds up to five additional multibus moa- 
ules and a power supply. By utilising Rada’s multibus- 
based CPU, memory and I/O modules, a powerful com- 
pact computer can be configured. The internal power 
supply supports almost any configuration of CPU, 
memory and I/O modules. 


Specifications 

Dimensions: (closed depth) 380 x 270 x 340 mm or 
(opened depth) 380 mm 

Weight: 20 kg 

Power supply: DC voltage to MIL-STD-1275, 25 W 
Environmental conditions: MIL-E-5400 


Contractor 
Rada Electronic Industries Ltd. 


MARA general-purpose 


computers 

The Modular Architecture for Real-time Applications 
(MARA) family of high power computers is based on 
the Intel microprocessors and is intended for real-time 
military applications. The modular architecture permits 
processing power, memory type and size and input/ 
output modules to be tailored to a wide variety of 
requirements. They are highly fault-tolerant, and com- 
prehensive fault detection circuits are incorporated. 
MARA has been used by Alenia as an embedded com- 
puter in its stores management and electronic warfare 
systems, in data acquisition units and as a symbol gen- 
erator in head-up and multifunction displays. As a 
stand-alone computer, MARA has been used for 
onboard data handling for both aircraft and mission 
systems management in the EH 101 helicopter. 


MARA 203 
Microprocessor type & 8086 
instruction set 
Number of microprocessors 1 
Word length 16-bit data 
Max addressable memory 1 Mbyte 
in modules of various 
RAM/EPROM/PROM 
combinations 
Typical speed 0.3 Mips 
Numeric co-processor optional 


ITALY 


Specifications . 

Input/output module options: MIL-STD-1553B/ 
ARINC 429 parallel and serial channels/tape recorder 
driver/display drivers, raster and stroke/analogue, digi- 
tal, discrete, synchro, frequency multichannel, A/D and 
D/A converter multichannel 

Typical physical characteristics: for cases completely 
fitted with modules and power supply of 115 V 400 Hz 
or 28 V DC: 

%2 ATR short/6 modules/9.5 kg/80 VA 

Ys ATR short/10 modules/13 kg/130 VA 

1 ATR short/13 modules/16 kg/160 VA 


Status 
MARA 203 - MARA 206 in production; MARA 207 in 
development. 


Contractor 
Alenia Defence Systems. 


MARA 204 MARA 205 
286 386 
1-4 1-4 
16-bit data 32-bit data 
16-24 Mbytes 16 Mbytes 
0.8-3.2 Mips 1.2-4.8 Mips 
optional optional 


The Alenia MARA 203 airborne computer 


MARA 206 MARA 207 
960 960 
1 1-4 
32-bit data 32-bit data 
16 Mbytes 16 Mbytes 
3.2 Mips 3.2-12.8 Mips 
internal internal 


MP 210 Cosmo airborne 


computer 
The MP 210 Cosmo airborne computer is designed by 
Marconi Italiana to handle realtime environments in 
modern avionic systems where powerful computation 
Capability, small size and light weight are required. 
The MP 210 Cosmo family CPU can be supplied with 
Intel 8086 16-bit processing unit and 8087 numeric pro- 
cessor or with the enhanced Intel 80286 with 80827 
numeric processor. One or more multiprocessor con- 


figuration CPU modules are used with memory and 
input/output modules in order to build the required sys- 
tem. Memory modules include EPROM, RAM, NVM 
and EEPROM. MIL-STD-1553B and ARINC 429 control- 
lers are available to interface Cosmo computers to 
these standard avionic busses. Analogue, resolver and 
digital signals can be easily managed by means of 
input/output modules. Intelligent slave peripherals can 
be used in order to employ microprocessors for dedi- 
cated control purposes. These modules are seen by the 


CPU as input/output ports, without an extra loading on 
the system bus. For control in the field and data input 
and output, a portable panel is provided, with keyboard 
and display. Standard RS232 and RS422 serial inter- 
faces are available for communication with external 
peripherals such as video terminal or printer or with the 
host computer during the software development 
phase. 

The units of the Cosmo family are designed to pro- 
vide direct support for programs written in high level 
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languages. For those routines where extreme time and 
memory constraints are imposed, a macro-assembler is 
provided. The MIRTOS real-time operating system has 
been designed to use the Cosmo in a computational 
demanding environment. 


Specifications 

Dimensions: (cockpit management/navigation) / ATR 
short 

(aircraft management/navigation mission) % ATR short 
Weight: (cockpit management/navigation) <7.5 kg 
(aircraft management/navigation mission) <12 kg 
Power supply: (cockpit management/navigation) 
27.5 V DC 

(aircraft management/navigation mission) 115 V AC, 
400 Hz or 27.5 V DC 


Contractor 
Marconi Italiana SpA. 


MP 210 airborne computers showing (left) the version for cockpit management and navigation and (right) 
the version for aircraft management and navigation mission 


Mission data transfer system 

The Nardi Mission Data Transfer System (MDTS) is a 
portable device for rapid loading and retrieval of digital 
data. It simplifies preflight operations by instant initial- 
isation of the onboard computers with tactical mission 
information and provides instant retrieval and aircraft 
mission and maintenance data for post-flight analysis. 
Nardi, in association with Dornier Systems, is respon- 
sible for the MDTS for Italian Air Force requirements. 


The system is divided into two parts, one forming 
part of the aircraft avionics and the other forming part of 
the mission planning ground station. The MDTS com- 
prises the mission data entry unit, onboard read/write 
equipment, miniature data transport unit, mission data 
output and ground read/write equipment. 


Status 
In service on Italian Air Force Tornado IDS aircraft. 


Contractor 
Nardi Sistemi Elettronici SpA. 


SDS80 standardised computing 


system 

Designed for airborne, land and naval applications, the 
SDS80 is intended as a general-purpose processor with 
cost savings extending over software development as 
well as hardware. The current design consists of three 
modules: the D80 computer, PUS80 program develop- 
ment system and Pascal/D80 high order language. By 
adding D80 modules the system can be expanded from 
a relatively simple unit to an extremely high perform- 
ance embedded computer system. Using an intermo- 
dule bus, up to 15 processing units, input/output 
modules and bulk storage facilities can be connected. 
A low-cost microprocessor complement, the D80M, 
has been developed, as have Ada software compilers 
for the D80 computer and microprocessor. 

The D80 computer has been selected as system 
computer for the radar, display and other systems in the 
Saab JAS 39 Gripen combat aircraft and for the mid-life 
update programme for the Royal Navy’s Sea Harriers. 

The company is producing an Ada environment, 
based on the D80 computer, under contract to the 
Swedish government. Designated SDS80A, the system 
will include the Ada language and an Ada integrated 
development environment. 


Specifications 

Typical dimensions: 125 x 193 x 318 mm 
Weight: 6.5 kg 

Power supply: 56 W AC or DC 

Word length: 32-bit 

Typical speed: 1 Mips 

Instruction time: from 125 Us 


SWEDEN 


The Ericsson D80 computer 


Interfaces: include MIL-STD-1553B 
Cooling: forced air or fan 


Status 

In production. Over 100 units of the D80 computer have 
been delivered and are in service in test rigs and simu- 
lators for the JAS 39 Gripen. Most of these computers 


are of a new generation with three times the capacity 
and 25 per cent less volume. Also selected for the Brit- 
ish Aerospace Sea Harrier FRS. Mk 2. 


Contractor 
Ericsson Radar Electronics AB. 


JAS 39 Gripen aircraft adapter 
unit 

The aircraft adapter unit is a computer used to interface 
aircraft sensors in the JAS 39 Gripen to the main elec- 
tronic system. The unit contains the logic to handle 
warning information and operate the warning display 
unit. 

Power supply control of the electronic system, nor- 
mal control of the undercarriage and operation of a 
crash recorder are other functions of the unit. The main 
part of the logic in the unit is provided by software. Criti- 
cal functions are implemented in dedicated logic. 


Status 
Under develpoment for the JAS 39 Gripen. 


Contractor 
Saab Instruments AB. 


JAS 39 Gripen environmental 


control system controller 

The environmental control system controller is a com- 
puter which controls cockpit temperature, cockpit air 
flow, cooling pack temperature and avionics air flow. 
The controller receives input signals for the cockpit 
control panel, various sensors and trip switches, and 
produces output signals for the control valves and indi- 
cator lamps. Communication to and from the aircraft 
avionics systems is made via a redundant interface MIL- 
STD-15538B serial bus. 


Status 
In development for the JAS 39 Gripen. 


Contractor 
Saab Instruments AB. 


The environment control system controller for the - 


JAS 39 Gripen 


ne 


ACCS 2000 and 2500 general- 


purpose airborne computers 

The ACCS 2000 (Airborne Computing and Communi- 
cations System) is a family of microprogrammed com- 
puters designed to provide standard low-cost data 
processing for a wide range of vehicles and missions; it 
is a derivative of the AN/AYK-14 which is the standard 
airborne computer for the US Navy (see entry under 
USA). The computers can be used as multiprocessor 
units with an extensive interface capability. There is a 
high degree of functional and mechanical modularity 
for flexible growth. The system architecture is not affec- 
ted by modular configuration changes and is the fea- 
ture most responsible for providing low cost and 
versatility. 

The Single Card Processing (SCP) module - the heart 
of the family of computers - contains the micro-pro- 
grammed control, arithmetic unit, registers, micro- 
memory, real-time clocks, interrupt logic, bootstrap 
memory and bus interface. 

The ACCS 2500, an upgrade of the earlier ACCS 
2000, is fitted as the mission computer to all Royal Air 
Force Harrier GR. Mk 5 and GR. Mk 7 aircraft and will be 
fitted to the T. Mk 10. The greater processing power of 
the ACCS 2500 was designed to cope with the greater 
demands of the night attack and poor visibility missions 
of the GR. Mk 7. The ACCS 2500 features power con- 
version, SCP, memory control, two 64 k x 18-bit word 
core memories, input/output unit and three MIL- 
STD-1553B bus controllers. 

Further modular upgrades are available by supplant- 
ing the SCP with up to four VHSIC processor modules, 


The multiple VHS/IC processor module can 
increase the speed of the ACCS 2500 by up to 10 
times 


UNITED KINGDOM 
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The mission computer of the Royal Air Force Harrier GR. Mk 7 is the Computing Devices ACCS 2500 


each of which increases the processing power by 
between two and four times that of a single SCP. Each 
VHSIC processor module carries one megaword 
onboard memory and additional semi-conductor mem- 
ory modules are also available. 


Specifications 

Word length: 16-bit 

Typical speed: up to 1.2 Mips (one SCP), up to 6 Mips 
(one VPM), up to 12 Mips (two VPMs) 

Input/output: 3 MIL-STD-1553B ports, up to 16 other 
channels 

Memory: 32k words 18-bit core modules (900 ns 
access time) 

32k words 18-bit semi-conductor modules (400 ns 
access time) 


Status 

In production. The 88 ACCS 2000 computers have 
been modified to ACCS 2500 standard. An additional 
47 ACCS 2500 have been supplied and a further 14 are 
being procured for the Harrier T. Mk 10. Deliveries will 
be complete by 1996. 


Contractor 
Computing Devices Company Ltd. 


ACCS 3000 mission computer 

The ACCS 3000 Series is a family of computers 
designed to meet the requirements of the next gener- 
ation of military aircraft such as the Eurofighter 2000, or 
for major avionic upgrade programmes. It uses a pro- 
cessor-independent multiprocessor architecture with 
an integrated Ada environment. Modules are available 
using any standard 16-bit or 32-bit CISC or RISC micro- 
processor family or with non-standard families. The pro- 
cessors are augmented by modules performing signal 


Eurofighter 2000 processor modules 


processing, display graphics processing and offering 
databus and standard signal interfaces, to give an inte- 
grated computing and communications system. 


Specifications 

Dimensions: 240 x 150 mm 

Weight: 0.7 kg 

Power consumption: 15 W 

Processing: 2 < 68020 32-bit 20 MHz processor and 
floating-point co-processor, 2Mbyte SRAM and 
2 Mbyte EPROM giving 2.5 Mips performance. Soft- 
ware in Ada. 


Status 

The processing subsystem has been developed and 
selected for four main computers for the Eurofighter 
2000: the navigation computer, attack computer, inter- 
face processing (utilities) unit and defensive aids com- 
puter. Module deliveries began in 1991. 


Contractor 
Computing Devices Company Ltd. 


DE759 computer 

Dicoll has developed the DE759 series of military com- 
puters under contract to the UK Ministry of Defence for 
airborne and other applications. The units are pack- 
aged in various ATR boxes incorporating DEC PDP 
11-23 or 11-73 processors. A universal memory card is 
also included giving up to 128 kbytes memory and a 
multiprocessor interface. 


Specifications 

Operating temperature/altitude: 
ground to 11 500 ft 

Survival temperature/altitude: -40 to +70°C/ground 
to 42 000 ft 


-10 to +50°C/ 


Status 
In development. 


Contractor 
Dicoll Electronics Ltd. 


The Dicoll DE759 series of airborne computers 


MIL-STD-1553B interface 

A range of Ferranti International MIL-STD-1553B inter- 
face cards is available. These are designed to connect 
MIL-STD-1553B/Def Stan 00-18 (Part 2) dual redundant 
databus systems to computer backplanes. The cards 


combine bus controller and remote terminal interface 
facilities for the VME bus, DEC MicroVAX/Q-bus and 
military Argus/Eurobus. 

The versatile design allows bus control and remote 
terminal interface functions to be accomplished with 


identical hardware. Interfacing uses microprogram 
control, enabling it to be adapted to meet the 
requirements of systems which have different proto- 
cols, software interfaces or error recovery procedures. 

Software interfaces split the data into functionally 
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separate areas, permitting comprehensive data buffer- 
ing and minimal processor involvement in transfers to 
and from the databus. Cyclic or single buffers are used 
to permit updating of real-time data. 

In bus controller mode the cards inspect returned 
status and immediately initiate retry sequences to 


recover the data. Bus connection is either via stub 
coupling or direct connection to the dual redundant 
databusses. 


Status 
In production. 


Contractor 
Ferranti International plc Computer Systems. 


FSN 2610 fire-control computer 
The FSN 2610 fire-control computer is a modular LRU 
which provides core central processing functions, dis- 
play generation capabilities and interfacing on both 
fixed- and rotary-wing airframes. The unit’s interfaces 
can be configured to requirement and support a 
diverse range of avionic equipments such as sensors, 
displays and controls. Typical applications are core 
processing unit for avionic retrofits, central tactical sys- 
tem for helicopter applications and navigation and 
weapon delivery processing. 

Other avionic functions provided within a combat 
environment include: raster and cursive generation for 
display suites; navigation computation; weapon aiming 
and delivery computation; primary bus controller for 
MIL-STD-1553B databusses; stores management; 
database storage for weapons and navigation; sensor 
and weapon co-ordination and control; and fuel 
management. 


Specifications 

Dimensions: 191 x 194 x 324 mm 
Weight: 12 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Portable data stores 

GEC-Marconi Avionics POrtable Data Stores (PODS) 
are robust solid-state devices designed for the transfer 
and retrieval of flight data to and from the aircraft digital 
bus in a rapid and reliable manner. 

The primary application for PODS is the transfer of 
mission data to aircraft computers. Typical data is navi- 
gation routeing, intelligence information, communi- 
cations plans, weapon ballistics and attack parameters. 
The processing of this data would be carried out at a 
ground station. In addition to passing data to aircraft, 
PODS is capable of receiving information from the air- 
craft. Ground analysis of the stored data requires the 
ground station to interrogate the PODS. An additional 


GEC-Marconi Avionics portable data stores 
showing (front to rear) the Jaguar PODS 2093, 
the A-4 PODS 2095, advanced cockpit PODS and 
the PODS 2094 total avionics briefing system 
for ground use 


The GEC-Marconi Avionics FSN 2610 fire-control computer 


facility offered by PODS is the input of program data, for 
freely programmable computers in the aircraft. Typi- 
cally these PODS would be larger and would not be fly- 
ing devices. They would interface with the aircraft 
system through the mission data interface unit. 


Jaguar PODS 2093 

Designed to interface with the updated Jaguar nav/ 
attack system through the FIN 1064 inertial navigation 
system, the PODS 2093 contains a special interface 
and a 2 k x 8-bit memory held in EEPROM. 


A-4 PODS 2095 
The A-4 PODS 2095 contains only memory and protec- 
tion, and up to 128 k x 8-bit EEPROM. It is the latest 
PODS in service. 


Advanced cockpit PODS 
The advanced cockpit PODS contains up to 64 k x 8-bit 
EEPROM. 


Status 
In service on Royal Air Force Jaguar aircraft. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Proteus general-purpose 


computers 

Proteus is a range of general-purpose computers of 
modular construction applicable equally to land, sea or 
airborne real-time computing applications such as mis- 
sion computing, databus controllers, fire-control, data- 
base management and weapon and_ cockpit 
interfacing. 

The available processor modules include the 86XXX 
and 68XXX families and a MIL-STD-1750A/B, together 
with signal processing modules containing, for exam- 
ple, TMS320 and configurable array architecture. The 


Proteus architecture will support a multiprocessing 
environment and is compatible with high-level lan- 
guages such as Ada. 

Memory is selected to suit the application and can 
provide for RAM and ROM storage areas configured for 
in situ programming through the use of EEPROMs. 

The interfaces available are compatible with Panavia 
links, MIL-STD-1553A/B, ARINC 429, STANAG 3910 
and standard computer communication links. 


Specifications 

Dimensions: (typical) 318 x 124 x 194 mm 
Weight: 10 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The GEC-Marconi Avionics Proteus computer 


53-020-01 digital signal data 


converter 

GEC-Marconi Avionics has received a contract from the 
US Navy for Digital Signal Data Converters (DSDCs) to 
replace existing equipment on the A-G6E intruder air- 
craft. The DSDC will be derived from technology al- 
ready extensively used in the standard central air data 
computer range of systems which already equip over 
40 variants of US military aircraft. It provides a form, fit 
and function replacement for an existing electromech- 
anical device and will combine an extensive BIT capa- 
bility with proven high reliability in excess of 2500 
hours. 


Status 

Over 425 DSDCs will be supplied to the US Navy for the 
A-6E. Deliveries started in March 1992 and to date over 
200 units have been delivered to the US Navy. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The GEC-Marconi Avionics DSDC for the 
Grumman A-6E 


DADC 50-048-01 digital air data 


computer 
The DADC 50-048-01 digital air data computer inter- 
faces with a head-up display and weapon aiming sys- 
tem, and uses vibrating cylinder transducers, a 16-bit 
microprocessor and has both digital and analogue out- 
puts of air data parameters. Manually initiated and auto- 
matic built-in test equipment is incorporated. 

Apart from the motherboard there are only four mod- 
ules. The chassis is of a direct mounting design. 


Specifications 

Dimensions: 216 x 178 x 190 mm 
Weight: 3.6 kg 

Power: 35 W 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The GEC-Marconi Avionics 50-048-01 digital air 
data computer 


DADC 50-101-01 digital air data 


computer 

The DADC 50-101-01 is a miniature digital air data com- 
puter designed for retrofit to A-4 aircraft. This unit uses 
proven technology, a high proportion of custom 
hybrids and includes MIL-STD-1553B. 


Specifications 

Dimensions: 889 x 140 x 229 mm 
Weight: 3.17 kg 

Power: 35 W max 


Status 
No longer in production. In service in McDonnell Dou- 
glas A-4 aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 


HADS 15-03-004 digital air data 


computer 

The 15-03-004 is a specially developed Helicopter Air 
Data System (HADS) for the updated US Army Bell 
AH-1S Cobra light attack helicopter. It uses a swivelling 
pitot/static probe enabling speed to be measured in all 
axes from zero to maximum in any direction. The sen- 
sor information is processed by a 16-bit microcomputer 
and then transmitted to an analogue airspeed indicator 
and other systems in serial digital format. Manually 
initiated and automatic builtin test equipment is 
incorporated. 

The outputs of the system are longitudinal indicated 
airspeed and true airspeed, lateral indicated airspeed 
and true airspeed, vertical true airspeed, downwash 
true airspeed, pressure altitude, static air temperature 
and system status discretes. 


Specifications 

Airspeed and direction sensor 
Dimensions: 97 x 317 x 246 mm 
Weight: 1.1 kg 


Electronics processor unit 
Dimensions: 107 x 208 x 190 mm 
Weight: 3.4 kg 


Low airspeed indicator 
Dimensions: 83 x 152 x 83 mm 
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Weight: 0.52 kg 
Power supply: 28 V DC, 34 W 
115 V AC, 140 VA for de-icing 


Status 
In production for the Bell AH-1S Cobra helicopter. The 
system is also used on the Agusta A 129 and has been 
selected for the EH 101 ASW helicopter. More than 
1300 HADS have been sold. 

Versions incorporating ARINC 429 and MIL- 
STD-1553B interface are in development. 


Contractor 
GEC-Marconi Avionics, Rochester. 


High integration air data 
computer 


Featuring low individual component count and power 
consumption the High Integration Air Data Computer 
(HIADC) provides a reliable low-cost digital or analogue 
air data computer. The HIADC is of simple yet robust 
construction and provides a full range of air data par- 
ameters. High accuracy, extensive BIT and ruggedness 
are coupled with low maintenance needs to allow opti- 
mum performance at minimum cost. 


Specifications 
Dimensions: (single transducer) 102 x 64 x 102 mm 
(double transducer) 102 x 64 x 127 mm 


The GEC-Marconi Avionics digital air data system for the Bell AH-1S helicopter 


Weight: (single transducer) 0.9 kg 
(double transducer) 1.4 kg 


Contractor 
GEC-Marconi Avionics, Rochester. 


Miniature standard central air 


data computer 

The Miniature Standard Central Air Data Computer 
(MSCADC) is a miniature digital air data computer in 
which the GEC-Marconi Avionics SCADC design con- 
cept is combined with custom hybrid and Application 
Specific Integrated Circuit (ASIC) component tech- 
nology. It provides a lightweight high-reliability ADC 
which is configured either for retrofit applications, such 
as the A-4 and F-5, or new aircraft where ADC functions 
are needed but where space and weight are at a pre- 
mium. Digital outputs in the ARINC 429 and MIL- 
STD-1553B format, as well as a range of analogue out- 
puts, are available from the MSCADC. 


Specifications 

Dimensions: 89 x 140 x 229 mm 
Weight: 3.17 kg 

Power: 35 W max 

Reliability: >7800 h MTBF 


Units of the high integration air data computer 


Zo 
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LRUs from the GEC-Marconi Avionics range of MSCADC units 


Status 

In production for the Canadian Forces CF-5/CF-116 
update programme under a contract valued at more 
than £1 million, and for the Royal Norwegian Air Force 
F-5 update programme. A version for the F-5E/F has 
now completed flight trials. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Standard central air data 


computers 

At the end of 1981 GEC-Marconi Avionics was contrac- 
ted to develop a range of Standard Central Air Data 
Computers (SCADCs) to upgrade US Air Force and 
Navy aircraft. The common standard replaces the great 
variety of air data systems currently installed in some 40 
variants of 15 different types in US military service. 
These include McDonnell Douglas F-4 Phantom and 
A-4 Skyhawk; Grumman F-14 Tomcat, E-2 Hawkeye, 
C-2 Greyhound and A-6 Intruder; General Dynamics 
F-111; Vought A-7 Corsair; Boeing KC-135 Strato- 
tanker; and Lockheed C-141 StarLifter, C-5 Galaxy and 
S-3 Viking. 

To satisfy these requirements SCADC has been 
developed in six configurations, each having more than 
80 per cent core commonality with the others. One or 
two special-to-type modules are included in each con- 
figuration to accommodate unique aircraft interfaces. 
The high commonality of designs is producing signifi- 
cant life-cycle cost and MTBR benefits. The equipment 


is designed to the latest software, computing and data 
transmission specifications used in US military aircraft. 
Over 95 per cent failure detection and isolation is 
achieved with the built-in test systems, and ground 
crew tests will enable 98 per cent of all LRU failures to 
be detected and isolated. 

The six configurations are: 


SCADC unit CPU 140/A. This flies on six US Air Force 
and US Navy aircraft types and includes a MIL- 
STD-1553B interface capability. 


Specifications 

Dimensions: 191 x 191 x 242 mm 
Weight: 9.4 kg 

Power: 61 W 


SCADC unit CPU 141/A. Fitted on the US Air Force 
Lockheed C-5A, C-5B, C-141A, C-141B military trans- 
ports, this system also includes a MIL-STD-1553B inter- 
face capability. 


Specifications 

Dimensions: 191 x 127 x 496 mm 
Weight: 12 kg 

Power: 79 W 


SCADC unit CPU 142/A. This equips six versions of 
the US Air Force General Dynamics F-111, and is 
designed to include MIL-STD-1553B _ interface 
capability. 


LRUs for the range of GEC-Marconi Avionics SCADC units 


Specifications 

.Dimensions: 191 < 356 x 483 mm 
Weight: 14.3 kg 

Power: 64 W 


SCADC unit CPU 143/A. This computer has been 
designed to include MIL-STD-1553B for eight versions 
of the McDonnell Douglas F-4 Phantom. 


Specifications 

Dimensions: 191 x 432 « 305 mm 
Weight: 14.3 kg 

Power: 47 W 


SCADC unit CPU 152/A. This two-channel unit is 
designed for all variants of the US Navy S-3 aircraft and 
includes dual MIL-STD-1553B navigation system and 
cockpit instrument interfaces. 


Specifications 

Dimensions: 222 « 142 x 442 mm 
Weight: 15 kg 

Power: 76 W 


SCADC unit CPU 175/A. This computer has been 
designed to be fitted to the US Navy Grumman F-14A, 
A+ and D aircraft and includes MIL-STD-1553B inter- 
face. In addition to performing normal CADC functions, 
this unit also provides dual channel control of the wing 
sweep. 


Specifications 

Dimensions: 160 x 203 x 510 mm 
Weight: 15 kg 

Power: 69 W 


Status 

Following completion of all development flight and 
ground tests, SCADC is now in quantity production with 
over 5500 units ordered by November 1992; nearly 
5000 have already been delivered. 


Contractor 
GEC-Marconi Avionics, Rochester. 


TTU 50-027-08 air data computer 
The 50-027-08 Triplex Transducer Unit (TTU) is a sec- 
ondary air data computer which has been specially 
designed for all versions of the Panavia Tornado. It is a 
three-channel device which uses three pitot and three 
static transducers to produce analogue and discrete 
outputs for the aircraft systems. All computing is ana- 
logue, outputs are both triplex and duplex and the sys- 
tem incorporates automatic built-in test equipment. It 
meets full US military specifications. 


Specifications 
Format: % ATR 
Weight: 6.4 kg 
Power: 50 W 


Status 
In production for all versions of the Panavia Tornado. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The TTU 50-027-08 for the Panavia Tornado 


Digital onboard processor 

The Digital Onboard Processor (DOP) is a rugged inte- 
grated computer system for real-time control appli- 
cations in intelligent remote systems. One prime 
application is the onboard processor within a free-flying 
guided missile dispenser system responsible for such 
tasks as dispenser management, autopilot, navigation 
and inertial navigation harmonisation processes. Other 
uses include fire-control, intelligent decoy systems and 
mines, intelligent torpedoes, remotely controlled air 


and ground vehicles, and data acquisition and record- 
ing in severe environments. 

Modular design enables an optimum selection of 
interchangeable modules to be chosen for each appli- 
cation. Advanced digital signal processing modules 
allow complex mathematical processes, such as Kal+ 
man filtering for harmonisation and control for autopilot 
and navigation, to be performed in real-time - typically 
two square matrices of order 18 can be multiplied in 
less than 2 ms. 
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Specifications 

Format: 2 ATR 

Weight: <8 kg 

Power supply: 22 to 34 V, <100 W 


Contractor 
Hunting Engineering Ltd. 


Advanced image processing 


terminal 

An Advanced Image Processing Terminal (AIPT) has 
been developed for the Royal Signals and Radar Estab- 
lishment by Logica, for use in reconnaissance and sur- 
veillance activities as a high performance digital video 
scan converter for research purposes. 

The system accepts a wide range of video signals, 
from radar to broadcast video, and converts them to 
high resolution graphics images. It comprises a flexible 
input processor to select, digitise and correct input sig- 
nals, combined with a high performance display pro- 
cessor which Logica has extended with a 
custom-designed digital video buffer and formatter with 


extended microcode. This provides video signal stan- 
dards conversion, image storage and display functions. 
Both processors operate in real time. 


Status 
Employed in research activities. 


Contractor 
Logica Defence & Civil Government Ltd. 


One of the display processors from the Logica 
advanced image processing terminal 


Air data computers 

Penny & Giles air data computers are available for fixed- 
wing aircraft and helicopters. The computer is housed 
in the standard ARINC 600 rack-mounted case of 
3 MCU size and hybrid systems are available offering 
both analogue and digital outputs. Outputs have com- 
patibility as inputs to navigation and aircraft manage- 
ment systems requiring a reliable input of digital air 
data. These outputs include measured and corrected 
outside air temperature, rate of climb, indicated and 


true airspeed, barometric and baro-corrected altitude, 
attitude difference and Mach number. 


Specifications 
Dimensions: 90 x 196 x 320 mm 
Weight: 5 kg max 


Status 
In service on aircraft ranging from Boeing 727 to Lock- 
heed C-130. 


The Penny & Giles air data computer 


Contractor 
Penny & Giles Avionic Systems Ltd. 


Digitas air data computer 

Digitas is a miniature air data computer providing a low- 
cost source of secondary air data from a single easily 
installed unit. The unit can be configured to provide 
pitot and static error correction. 


Specifications 

Dimensions: 95.3 x 89 x 136 mm 
Weight: <1.1 kg 

Power supply: 28 V DC, <10 W 


Status 

Digitas is in service with Health and Usage Monitoring 
Systems (HUMS) and flight data recording systems on 
both rotary- and fixed-wing aircraft. A primary ADC ver- 
sion is also available. 


Contractor 
Penny & Giles Avionic Systems Ltd. 


The Penny & Giles Digitas air data computer 


Digital air data computers for civil 


aircraft 

A range of digital air data computers has been prod- 
uced for both turboprop and civil jet transports. These 
computers meet the requirements of ARINC 706 speci- 
fication, with outputs in both ARINC 429 and analogue 
format. They incorporate high performance vibrating 
cylinder sensors and CMOS technology to minimise 
weight, space and power requirements. 

Extensive BITE facilities are available including a 10- 
flight memory to facilitate onboard checks and bench 
diagnostic routines. 

This range of computers is demonstrating an 
extremely high reliability on the Boeing 737 with a 
MTBF in excess of 30 000 flying hours. 


The Smiths Industries air data computer 
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Specifications 
Format: % or % ATR 
Weight: 4-5.9 kg 
Power: 20 VA 


Status 

In production and certificated for use on the Boeing 
737-300, 400 and 500. It has also been selected for the 
BAe ATP. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Digital air data computers for 
military aircraft 
A range of digital air data computers is available for 
both conventional and VTOL aircraft applications. 
Additional channels are incorporated where increased 
integrity is required as in the case of VTOL aircraft. 
Depending on specification, high or low range press- 
ure vibrating cylinder sensors are used and outputs are 
provided in either analogue or MIL-STD-1553 format. 
Comprehensive BITE facilities are incorporated includ- 
ing continuous in-flight monitoring and fault location 
down to module level. 


Specifications 
Format: % ATR 
Weight: 5 kg 
Power: 35 VA 


Status 
In production for the BAe Sea Harrier. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


MIL-STD-1553B equipment 

Development work in MIL-STD-1553B by Smiths Indus- 
tries has been undertaken at three levels: custom 
design has been used to produce compatible LS! com- 
ponents; these components have been used in a range 
of modules; and the modules have been incorporated 
into units ranging in size up to complete mission man- 
agement systems. All the company’s systems are now 
offered, where applicable, with this interface standard. 

A range of 1553B terminal units has been developed 
based on a standard case, power supply and a range of 
input/output interfacing and data storage, or a combi- 
nation of these functions, to provide the capability of 
customised and executive computing. 

The company is continually improving the facilities 
offered by its 1553B interfaces in terms of size, weight, 
cost and overall capability. The most recent productisa 
single multifunction printed circuit card terminal per- 
forming the MIL-STD-1553B function of executive-con- 
trolled bus controller, stand-alone bus controller or 
remote terminal. Any one of these functions is dynami- 
cally selectable via a discrete or executive control or 
bus commands. 


Current trials and installations at the Defence 


Research Agency at Bedford and Farnborough have 
provided the basis for continual expansion of MIL- 
STD-1553B systems applications. The installation at 
Bedford on board a British Aerospace 748 represents 
one of the world’s largest flying 1553B testbeds. The 
system integrates equipment ranging from an inertial 
navigation platform through to laser ranging, flight con- 
trol and head-up displays; it also provides a two-tier 
avionics and utilities management bus system. The 
installations at DRA include ground rigs, a system 
installed in a Buccaneer and, currently in development, 
a mission management system for the Lynx helicopter 
which will be enhanced further when it is converted 
from a wire to a fibre optic 1553B databus. 


Status 

In production. Enhancements are currently in progress 
to provide STANAG 3910 systems for Eurofighter 2000. 
These systems provide a 20 MHz fibre optic databus 
controlled by the 1553B bus. 

A number of aircraft programmes have now adopted 
Smiths Industries MIL-STD-1553B systems. These 
include Indian Air Force Jaguars, the Royal Air Force 
Buccaneer update programme, the UK Experimental 
Aircraft Programme and the Royal Navy Sea Harrier 
mid-life update. The Sea Harrier system includes the 
bus controller interface units, the air data computer, the 
head-down display and the missile control system. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


TI 2520-3 digital avionic computer 
Texas Instruments, UK is the design authority and 
manufacturer of the TI 2520-3 digital avionic computer. 
The 2520-3 is a small-scale general-purpose computer 
designed to meet high-speed computational require- 
ments in ECM, navigation, weapon delivery and data 
reduction applications. 


It features third-generation digital processor, 16 gen- 
eral registers, parallel operation, single address logic, 
16-bit word length (plus parity), both 16-bit and 32-bit 
instruction word formats and two’s complement arith- 
metic. Memory core storage is 65 536 by 18-bit words 
increased, in blocks of 64 kbyte, to 1 Mbyte by using 
page/block addressing and_ solid-state memory 


additions. Core memory cycle time is 1.5 ms and clock 
rate is 2 MHz. 


Contractor 
Texas Instruments Ltd. 


UNITED STATES OF AMERICA 


Air data computer for the A-10 
Designed to full military environment and MIL- 
STD-1553 digital databus standards, this air data com- 
puter for the US Air Force Fairchild A-10A features a 
digital pressure transducer and a ferro-resonant power 
supply. Modular programming is provided and the 
memory has a 6 k word read-only memory and a 256 
word random-access memory. 


Specifications 
Format: % ATR 
Weight: 6.3 kg 
Power: 36 W 


Status 
In production for US Air Force Fairchild A-10. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Air data computer for the F-14 
Although similar in basic design to other members of 
the AlliedSignal ADC family, the system for the US Navy 
Grumman F-14 has additional functions. These include 
control of the variable geometry wing-sweep angle, pro- 
vision of a flight parameter and status display and the 
generation of certain commands for the engine thrust 
autopilot. 


Specifications 

Dimensions: 197 x 145 x 508 mm 
Weight: 12.5 kg 

Inputs: 70 

Outputs: 60 


Status 
In production and service in the US Navy Grumman 
F-14. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Digital air data computer for the 
AV-8B 

In common with all AlliedSignal’s air data computers, 
this model uses a quartz pressure transducer. The unit 
is similar in construction to that used on the US Air 
Force Fairchild A-10 aircraft. It features a non-volatile 
memory for the retention of fault messages even if 
power is turned off. 


Specifications 

Dimensions: 129 x 193 x 355 mm 
Weight: 7.2 kg 

Inputs: 10 

Outputs: 78 


Status 
In production for the US Marine Corps McDonnell Dou- 
glas AV-8B V/STOL close support aircraft. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Digital air data computer for the 
B-1B 

This computer was developed for the US Air Force 
Rockwell B-1B and features a digital MOS large-scale 
integrated circuit processor and digital pressure trans- 
ducers. It has an altitude reporting facility and the 
built-in self-test system provides continuous failure 
monitoring. 


Specifications 

Dimensions: 158 x 195 x 500 mm 
Weight: 12.6 kg 

Inputs: 19 

Outputs: 92 


Status 
Developed for the US Air Force Rockwell B-1A and in 
service in the B-1B. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Digital air data computer for the 
JA 37 


This is an all-digital computer with similar features to 
those of the B-1 air data computer and has bi-direc- 
tional digital communication with the supplied subsys- 
tems. It contains both static and dynamic self-test 
facilities. 


Specifications 

Dimensions: 157 X 213 x 439 mm 
Weight: 11.4 kg 

Inputs: 16 

Outputs: 37 


Status 
In service in the Saab JA 37 interceptor. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Miniature air data computer 

The increasing acceptance of the MIL-STD-1553B mul- 
tiplex databus has had a significant impact on the tra- 
ditional Air Data Computer (ADC). Historically, the ADC 
has accepted static and total pressure, angle of attack, 
total temperature and various discrete signals as 
inputs. This unit then provided a wide variety of ana- 
logue signals as outputs, each tailored to the user sub- 
system. As a result, ADCs have been of custom design, 
tending to be large, heavy and demanding of power 
while being relatively unreliable. 

The recent simplification of the interface to MIL- 
STD-1553B with only a few analogue inputs has made 
possible the Miniature Air Data Computer (MADC). 

Inputs to the baseline MADC are indicated static and 
total pressure, total temperature (50 or 500 ohm 
probe), self-test and identification discrete signals with 


commands via the 1553 databus. Analogue inputs of _ 


barometric correction and angle of attack may also be 
provided. 

In addition to the digital databus and altitude-report- 
ing code outputs, the MADC has provision for a dual 


synchro drive compatible with AAU-19/A, AAU-34/A 
and AAU-37/A altimeters. These synchro outputs can 
also be software-programmed to provide other air data 
functions such as Mach number or true airspeed. Other 
miscellaneous analogue and discrete outputs tailored 
to a particular application can be provided. The press- 
ure transducers are self-contained plug-in PWA mod- 
ules using fused quartz RC sensors. 

Alternative mounting arrangements enhance the 
flexibility offered by this small package. A front panel 
go/no-go fault annunciator signals the result of the 
built-in test. Test points are furnished in the front panel 
input/output connector for fault isolation at the inter- 
mediate and depot levels of maintenance. 


Specifications 

Dimensions: 127 x 108 x 255 mm 
Weight: 3 kg 

Power: 15 W max 


Status 
In production. Chosen for the AC-130H upgrade 
programme. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Standard central air data 


computers 

AlliedSignal has completed contracts to supply SCADC 
computers to Lockheed for the C-5B Galaxy and to 
Grumman for the C-2A Greyhound carrier onboard 
delivery aircraft. 

The AlliedSignal SCADC configuration uses a non- 
volatile memory for storing air data and subsystem fault 
information. There is a high standard of fault detection 
and high reliability ensures compatibility with a two- 
level maintenance strategy. 


Specifications 

CPU-140/A for the C-2A 

Dimensions: 143 x 140 x 242 mm 
Weight: 9.4 kg 

Power supply: 115 V AC, 400 Hz, 60 W 
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The miniature air data computer (left) is half the size and weight of a standard central 
air data computer (right) 


CPU-141/A for the C-5A and C-5B 
Format: /% ATR 

Weight: 14.4 kg 

Power supply: 115 V AC, 400 Hz, 72 W 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


True airspeed computer 

This device provides outputs of true airspeed for RNav, 
INS and display applications. It features a vector press- 
ure ratio transducer which facilitates computation of 
true airspeed using only one device. This servoed 


force-balance unit maintains a high level of perform- 
ance under all aircraft operating conditions. 

An accuracy of +4 kts is obtained over a true air- 
speed range of 95 to 500 kts. A static air temperature 
output is available as a customer option. 


Specifications 

Format: % ATR 

Weight: 4.2 kg 

Power supply: 115 V AC, 400 Hz, 30 VA 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Airborne computer for the B-1B 
Ametek supplies airborne computer-based systems for 
both military and aerospace markets. The first appli- 
cation of a microprocessor to an airborne product built 
by Ametek was the signal conditioning and distribution 
unit for the Rockwell B-1A in the early 1970s. With the 
revival of the aircraft as the B-1B a redesign of the sys- 
tem was to take advantage of newer technologies 
which include a 16-bit I?L radiation-hardened design 
microprocessor and large-scale integrated compo- 
nents. The system interfaces with 64 engine sensors 
plus 12 more from the aircraft and electrical multiplex 
subsystem. 

The B-1B system includes: a dual redundant signal 
processing and power supply to enhance single point 
failures; signal conditioning; sensor excitation; data 
conversion; linear computations; thrust computations; 
periodic and initiated self-test parameter compen- 
sations for adverse temperatures to generate warning 
messages. Output information is transmitted via a dual 
redundant digital Emux word-generated interface with 
aircraft avionics. The computer can perform 7 million 
instructions a second. 


Status 
In service; production for the Rockwell B-1B is 
complete. 


Contractor 
Ametek Aerospace Products Inc. 


The signal conditioning and distribution unit for 
the Rockwell B-1B 


Engine data converter 
The engine data converter is used for reduction of large 
amounts of analogue, digital and discrete data to 
ARINC 429 format. Some typical sources of data are 
the engine and transmission sensors, prop speed sen- 
sors and all of the various aircraft system discretes. 
The engine data converter features extremely flexible 
architecture, permitting maximum cost effectiveness in 
any application. Included on individual, easily serviced 
plug-in cards are all of the signal conditioning and data 
conversion circuitry needed to interface the engine sen- 
sors with the digital databus. For use in systems where 
reliability is of the utmost importance, two totally inde- 
pendent channels are provided in each engine data 
converter. 


For use with aircraft systems, the engine data con- 
verter offers additional optional features such as inter- 
nal storage and periodic reporting of engine limit 
parameters, engine serial number encoding and non- 
volatile storage of limit exceedances, durations and 
engine cycle. It can also be structured to interface with 
other databusses, such as MIL-STD-1553B. 

The design is sufficiently flexible so that it can be 
used with any type of engine. The software, as well as 
the analogue to digital circuit cards, is modular, 
so that changes to the engine sensors and engine 
performance characteristics can be _ readily 
accommodated. 

One engine data converter is assigned to each 
engine. It is a dual redundant device. Each half is a 
totally independent functioning unit having its own 
power supply, input converter cards, discrete units, 
microprocessor and digital output circuits. It shares on- 
ly a common interconnect between its two halves. Iso- 
lation between the two halves is such that a failure of 
one half will not affect the other half’s operation. 


Specifications 

Weight: 5.22 kg 

Power consumption: 7 W per channel typical, 10 W 
per channel max 

Reliability: 5000 h MTBF 


Contractor 
Ametek Aerospace Products Inc. 


254 DATAHANDLING / USA 


Digital air data computer 
The digital air data computer meets full US military stan- 
dards. Present aircraft applications are the F-16, A-4, 
F-5, Mirage and a number of additional military aircraft. 
It is microprocessor-based, using precision solid-state 
vibrating quartz pressure, transducers, with analogue 
potentiometers and synchro outputs as well as dual 
redundant serial digital databusses. 

Built-in test equipment allows a high degree of self- 
diagnosis and the computer has considerable growth 
potential. It has been designed as a standard air data 


computer both for retrofit and new _ aircraft 
programmes. 
Status 


In production and operational in the McDonnell Dou- 
glas A-4, General Dynamics F-16 and Dassault Aviation 
Mirage. 


Contractor 
Astronautics Corporation of America. 


The Astronautics air data computer 


UGTA AIR DATS, 
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Albus-1553-8 bus monitor 

The Albus-1553-8 is an advanced MIL-STD-1553 bus 
monitor. The Albus is designed to monitor all traffic on 
up to eight MIL-STD-1553A/B busses and provide PCM 
and tracksplit output streams for each bus channel, a 
composite stream consisting of bus traffic from all eight 
channels and digitised voice and parallel time code in 
the PCM outputs. The Albus is ideally suited for aircraft 
systems which require IRIG-106-86 Chapter 8 all-bus 
monitoring. 

The Albus uses the standard functional elements of 
Aydin Vector’s programmable bus monitor product line 
combined with new architecture and flight-proven high 
density mechanical packaging. A fully configured pack- 
age is only 127 x 190.5 x 251.4 mm and weighs less 
than 6.8 kg. The Albus can monitor bus traffic and from 
it extract messages, merge bus words with time code 
and parallel user input data to create IRIG-106-86 com- 
patible PCM data streams, provide tracksplit PCM out- 
put streams for recording, composite PCM output 
consisting of bus traffic from the eight channels and 
hardware selectability of BIT rate and number of output 
tracks and format. 

The Albus has been designed to accommodate vari- 
ous connector configurations, power input options, 
channel quantity options and bus protocols. 


Contractor 
Aydin Vector. 


DPM-800E PCM encoder 

The DPM-800E PCM encoder is a fully programmable 
high performance 8 to 12-bit resolution data system for 
acquiring conditioned signals in severe airborne appli- 
cations where flexibility and reliability are the primary 
requirements. 

Features of the DPM-800E include EEPROM pro- 
grammable via parallel IF port, 3 Mbit operation, eight 
programmable bit rates, user programmable for format, 
bits per word and gain/offset, filtered data outputs, sin- 
gle-ended or differential analogue inputs, single-ended 


wi! : 
The Aydin Vector DPM-800E programmable PCM 
encoder 


discrete bi-level inputs and subcommutation and 
supercommutation. 

The DPM-800E can be configured as a stand-alone, 
master or remote unit. Up to seven DPM-800Es can be 
configured in a master/slave or cluster configuration 
via the Aydin Vector standard 10-wire differential inter- 
face. This 10-wire interface can be utilised with other 
Aydin Vector data acquisition products such as 1553 
bus monitors, signal conditioning units and master con- 
trollers for large distributed systems. 


Specifications 

Dimensions: 88.9 x 82.5 x 118.1 mm 
Weight: 0.79 kg 

Operating temperature: —35 to +85°C 


Contractor 
Aydin Vector. 


MDM-700H modem 


The MDM-700H modem is ruggedised for airborne use 
and provides a relatively inexpensive means of interfac- 
ing a computer to a duplex RF link which utilises con- 
ventional FM transmitters and receivers. The 
MDM-700H is a full-duplex interface. However, the 
modem can be used in the simplex mode without 
degradation and without special considerations. 

The MDM-700E transmit section accepts the RS232 
signal and converts each transition into a half-sine 
shaped pulse. A positive transition creates a positive 
pulse and a negative transition creates a negative 
pulse. Should there be no transition activity, the modem 
continues to create pulses of the same polarity as the 
last but at a low frequency. A result of this is that a signal 
can be AC coupled; DC response is not required. 

The modem receive portion accepts the half-sine 
pulse train and recreates the original RS232 data. Since 
the conversion is one of edge coding, the modem is 
insensitive to data rate, except for the maximum of 
9600 BPS. Clock is not used nor is it required. 


Specifications 
Weight: 0.23 kg 
Power supply: 28 V DC 


Contractor 
Aydin Vector. 
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AYDIN VECTOR MODEL MDM-700H MODEM 


The Aydin Vector MDM-700H modem 


MME-64 miniature multiplexing 


encoder 

The MME-64 miniature multiplexing PCM encoder is a 
low-cost data system designed for airborne data acqui- 
sition and telemetry applications to accommodate up 
to 64 single-ended analogue inputs or up to 24 discrete 
bi-level inputs. Unfiltered PCM output is NRZ-L 0-5 V 
TTL, CMOS compatible. Filtered PCM output is six pole 
Bessel response factory-adjustable from 0+50 mV to 
0+2.5 V. Bit rate can be programmed up to one mega- 
bit. The frame pattern is controlled by EPROM and is 
factory programmed. 


Specifications 
Dimensions: 82.6 X< 76.2 x 30.4 mm 
Temperature range: —30 to +70°C 


Contractor 
Aydin Vector. 


The Aydin Vector MME-64 miniature multiplexing 
PCM encoder 


MMSC-800 micro-miniature signal 


conditioner 

The MMSC-800 micro-miniature signal conditioner/ 
PCM encoder combines Aydin Vector’s experience of 
analogue and digital conditioning into a 12-bit PCM 
encoder. A complete family of modules provides signal 
conditioning for various sensors. EEPROM program- 
mable gain/offset and sample rates provide the user 
with hands-off control of measurement characteristics 
and output data formatting. The MMSC-800 utilises” 
Aydin Vector thick film hybrid modular assemblies and 


The Aydin Vector MMSC-800 micro-miniature 
signal conditioner/PCM encoder 


has been qualified for missile and aerospace environ- 
ments. It is available in stand-alone or master remote 
configurations. 

The MMSC-800 features 12-bit PCM encoder with 
integral signal conditioning and multiplexing, EEPROM 
programmable gain, offset, sample rate and PCM for- 
mat, ruggedised modular construction, extremely small 
size and RS232 programming capability. It is military 
and airborne qualified and has high reliability. The sys- 
tem accuracy is quoted as 0.3 per cent. 


Contractor 
Aydin Vector. 


The Aydin Vector PCU-816 signal conditioner and 
PCM encoder 


PCU-800 Series signal conditioner 
and PCM encoder 


The PCU-800 Series signal conditioner and PCM 
encoder provides a 0.4 per cent system accuracy over 
its operating temperature range. Available in 4, 8 or 16 
card slot configuration, the PCU-800 features include: 
EEPROM programmable format and channel par- 
ameters via RS232; plug-in system overhead and signal 
conditioning cards, both digital and analogue types; 
universal bridge conditioning with completion, cali- 
bration and substitution; programmable balance via 
software control and 12-bit resolution. 

The PCU-800 will operate as a stand-alone or master 
controller. Channel capacities vary depending on the 
type of signal inputs, but they can range up to more 
than several hundred channels per unit. Up to 40 PCUs 
can be clustered in a distributed data acquisition sys- 
tem to provide a total channel capacity of more than 
several thousand. 

The PCU-800 is directly compatible with many other 
Aydin Vector ADAS-7000 airborne products such as the 
PMU-700 programmable master controller, Albus-1553 
all-bus monitor, MPBM-1553 micro-bus monitor and 
ATD-800 ruggedised tape deck. 


Contractor 
Aydin Vector. 


PDM-429 ARINC 429 


programmable bus monitor 

The PDM-429 is an adjunct to the front-end signal con- 
ditioning units for the Aydin Vector ADAS-7000 air- 
borne distributed data acquisition system. 

The ADAS-7000 system is designed using extremely 
high performance signal conditioning and encoding 
components to form a flexible master/slave system 
which can be configured to unique flight test pro- 
gramme requirements. The heart of the ADAS-7000 
system is the PMU-700 programmable master con- 
ditioner/encoder unit. The PDM-429 is configured to 
link to the PMU-700 master unit and in operation it 
monitors and stores data from up to 12 ARINC busses. 
The stored data may be sampled by the PMU-700 with- 
out any timing restrictions. 

Other salient features include RAM storage capacity 
for up to 256 words per bus, data mapping by its ARINC 
label and input port number, with no front-end program- 
ming required, and support of any PCM word size. 


Contractor 
Aydin Vector. 


The Aydin Vector PDM-429 ARINC 429 
programmable bus monitor 


SBS-500 single rate bit 


synchroniser 

Processing PCM data in the SBS-500 single rate bit 
synchroniser suppresses receiver noise that may 
accompany the digital input signal and converts the 
input to a clean digital output. Available as a stand- 


The SBS-500 single rate bit synchroniser 
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alone 275 cm*® package, the SBS-500 is suitable for 
missiles, aircraft and space applications. 

It has a clock synthesis oscillator and a data detec- 
tion match filter determined by the specific bit rate. The 
SBS-500 can also perform code conversion from digital 
transmission codes and provide bi-phase or NRZ out- 
puts. The SBS-500 performs well under low-input sig- 
nalto-noise conditions and is typically within 2 dB of 
theoretical bit detection accuracy. Acquisition time is 
10 clock cycles typical and the SBS-500 has output 
options of TTL, HC, RS232 and RS422. 


Specifications 

Power supply: 28 V DC 

Bit rate: 1 KHz- 250 kHz 
Temperature range: —40 to +85°C 


Contractor 
Aydin Vector. 


SCU-700-16 automatic gain 
ranging amplifier 

The SCU-700-16 Automatic Gain Ranging Amplifier 
(AGRA) is a fully programable signal conditioner/ 
encoder providing signal conditioning for up to 16 data 
channels. The SCU unit has the capability of being a 
master unit to a remote unit in a distributed data acqui- 
sition system and may be cascaded, in that several SCU 
units may be synchronised together to allow all system 
channels to be simultaneously sampled. 

The SCU-700-16 AGRA is designed for high-speed, 
wide dynamic range, severe environment applications 
where high performance and reliability are primary 
requirements. The SCU unit will maintain integrity in a 
temperature range of -25 to +85°C with an unlimited 
altitude range and is capable of withstanding a 30g 
shock for 18 seconds and 20g steady state acceler- 
ation for one minute in each of three major axes. Selec- 
ted additional performance features include constant 
current excitation on each channel, selectable data 
bandwidth of 500, 2000, 5000 or 10000 Hz, with 
20 000 Hz as an option, maximum error band +0.5 per 
cent, noise less than 3 mV RMS at gain 1024 and NRZ-L 
and randomised NRZ-L outputs. 


Contractor 
Aydin Vector. 


The SCU-700-16 AGRA wideband and high-speed 
airborne data acquisition system 


DB682 data storage unit 

The DB682 is a data storage unit designed for use with 
the Global GNS500A Series 3 and Series 4 systems. 
The DB682 features a pilot-replaceable database car- 
tridge that includes position information for all VORs, 
VORTacs, NDBs, outer markers, high and low altitude 
intersections and all public use airports with runways of 
3000 ft or longer in the US and 4000 ft or longer in the 
remainder of North, Central and South America. There 
is also an international database cartridge available 
which includes position information for all VORs, VOR- 
Tacs, VOR/DMEs, Tacans, high and low intersections 
and all public use airports with runways of 4000 ft or 
longer for virtually the entire free world. 

The DB682 offers several mounting options each 
allowing easy access to the database cartridge, includ- 
ing a Dzus rail cockpit mount which provides quick- 
change capability for the flight crew. 


aalrosren 


col ama 


BAIA BAS 


The plug-in data cartridge for the DB682 database 
storage unit 


Specifications 

Dimensions: 57.1 x 101.6 x 177.8 mm 
Weight: 0.69 kg 

Power supply: 28 V DC, 250 mA 


Status 
In production. 


Contractor 
BFGoodrich Flight Systems Inc. 


DB683 data storage unit 

The DB683 is a data storage unit similar to the DB682. It 
features a dual port ARINC 429 compatible interface 
format and offers a choice for VLF and inertial oper- 
ators looking for an affordable database storage 
system. 


Contractor 
BFGoodrich Flight Systems Inc. 
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ADS-80/82 digital air data system 


Collins developed the ADS-80/82 air data system as 
part of the Pro Line range of avionics equipment. The 
system processes data derived from pitot and static 
pressures and interfaces with the aircraft flight control 
and flight director systems. 

To adapt the system to a variety of aircraft a single 
plug-in module is mounted at the rear of the computer. 
Operating parameters are coded in the module accord- 
ing to aircraft type. 

Optional output instruments include:. a true air- 
speed/temperature indicator; Mach/airspeed _ indi- 
cator; altitude preselector/alerter; encoding altimeter; 
and vertical speed indicator. These indicators are in 3 
ATI format. An ARINC 575 true airspeed output is avail- 
able for use in inertial or Omega/VLF navigation 
systems. 


Specifications 

Dimensions: /2 ATR 

Weight: 2.99 kg 

Power: 23 W 

Altitude range: —1000 to +50 000 ft 
TAS range: 50-600 kts 


Status 
In production, and: in service. 


Contractor 
Collins Commercial Avionics. 


ADS-85/86/850 digital air data 


systems 

The ADS-85/86/850 Series is similar to the ADS-80/82 
except that it uses a Collins solid-state piezo-resistive 
sensor. The ADS-85 interfaces with the Collins electro- 
mechanical air data instruments and has an ARINC 429 
bus for auxiliary systems. The ADS-86 interfaces with 
Collins CRT air data instruments. The ADS-850 con- 
tains an ARINC 429 bus for flight control and attitude 
heading communications. 


Specifications 
Dimensions: / ATR 
Weight: 2.52 kg 
Power: 18 W 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


Electronic library system 

The Electronic Library System (ELS) is a step towards 
achieving paperless operations, with electronic control 
of information. In the cockpit, approach and departure 
information, taxi and ground diagrams are electroni- 
cally maintained and can be narrowed to the definition 


required by the pilot with the Collins pan and zoom fea- 
ture. Maintenance, cabin and operations data can be 
accessed at a single terminal, which also serves as the 
data load and retrieval centre. The Collins ELS is pack- 
aged in a single cabinet, using line-replaceable mod- 
ules. These allow significant reduction in space and 
weight requirements and need no forced-air cooling. 

The ELS consists of a multichannel computer, with 
information contained in mass storage modules for 
quick and efficient data access. Information is dis- 
played on high resolution colour flat panel displays. The 
entire system is networked with a fibre optic distributed 
data interface. 

The Collins ELS is adaptable to virtually all aircraft 
types. 


Status 

Available as an option for the Boeing 777. Prototype 
components were available in 1992, with first deliveries 
of systems due in 1995. 


Contractor 
Collins Commercial Avionics. 


Advanced modular processor 
Computing Devices International’s Advanced Modular 
Processor (AMP) is a high performance 32-bit RISC 
processing system for real-time Ada applications. The 
system can be tailored to meet the requirements of a 
variety of processing intensive applications in areas 
such as radar data processing; data fusing and situ- 
ational awareness systems; electronic warfare process- 
ing; command, control, communications and 
information data processing; mission and weapons 
control processing; or anti-submarine warfare data 
processing. 

The AMP system offers open architecture distributed 
processing and a modular fast real-time operating sys- 
tem for Ada applications. The same operating system is 
used by the processor and the intelligent input/output 
modules, providing a homogeneous _ software 
environment. 

The AMP design optimises the processing perform- 
ance of the Mips chip set by using the same RISC chip 
set on both processor and I/O modules. This allows the 
1/0 to perform preprocessing tasks that result in 
improved overall system efficiency. It provides dual 32- 
bit VME busses which provide high system bandwidth, 
and offers maximised cache memories to enhance 
instruction and data execution. AMP contains 8 Mbytes 
of onboard memory for each processor to support even 
the most memory-intensive Ada applications. 

The AMP system architecture supports system 
expansion, including the infusion of new technologies, 
to meet increased processing and memory require- 
ments. A family of interconnected modules, the AMP 
system offers a building block approach to flexibility 
and growth needs. 


Status 

AMP has been selected as the radar data processor for 
the US Air Force Boeing E-3 AWACS radar system 
improvement programme. 


Contractor 
Computing Devices International. 


AN/AYK-14 general-purpose 


processor 

The AN/AYK-14 is a 16- or 32-bit general-purpose com- 
puter. It consists of a family of modules that fit into an 
open architecture plug compatible backplane. Mod- 
ules may be configured so that they can fit any general- 
purpose application. The AN/AYK-14 computer offers 
high performance and high reliability with a low life- 
cycle cost, while meeting airborne MIL-E-5400, ship- 
board MIL-E-16400 and land MIL-E-4158 environments. 
The AN/AYK-14 is the US Navy’s standard airborne 
computer. It meets a wide variety of military require- 
ments and applications for the US and its allies. 


The VHSIC AN/AYK-14 computer provides a per- 
formance rating of up to 14 Mips. The preplanned prod- 
uct improvement computer has a performance rating of 
up to 2.9 Mips. Both VHSIC and preplanned product 
improvement computers can address up to four million 
words of storage. Because of the AN/AYK-14’s open 
architecture design, computer modules can be con- 
figured for optimum performance to meet any general- 
purpose application. 

A 32-bit AN/AYK-14 computer is being developed for 
the LAMPS II avionics upgrade programme. This com- 
puter will be compliant with MIL-STD-2205 and the IEEE 
896.5 MIL-10SU profile. Total computer processing 
performance will exceed 2255 RISC Mips and over 
240 Mbytes of memory will be provided. This 32-bit 
computer will be backward compatible with existing 16- 
bit AN/AYK-14 computers, reducing life-cycle costs by 
saving software and logistics investments. 

The flexible open architecture of the AN/AYK-14 has 
a number of features. Hardware is partitioned into five 
subsystems, each supported by a family of modules for 
configuring systems to meet computing requirements. 
Intermodule communications are standardised via uni- 
form internal busses, allowing configuration and techni- 
cal insertion of new modules as requirements change. 
Instruction set architecture is supported by the Ada lan- 
guage system/Navy. The instruction set is compatible 
with that of the AN/UYK-44 and AN/UYK-20. The 32-bit 
computer is compliant with MIL-STD-2205 Futurebus+. 
These features permit an AN/AYK-14 to be configured 
to meet the processing, memory and input/output 
requirements of military computer systems. The input/ 
output capability is highly flexible, providing a choice of 
15 modules. These modules include MIL-STD-1553 


serial busses and Navy tactical data system parallel 
interfaces. Configurations range from a 16-bit single 
card input/output processor to high speed 32-bit pro- 
cessors with extensive imput/output capability. Mem- 
ory modules are available in configurations of 64 kbytes 
to over 320 kbytes. 

The AN/AYK-14 is adaptable to a variety of enclos- 
ures as a general-purpose processor, emulator, control- 
ler, dedicated processor or algorithm unit. Modules 
have also been embedded into applications where size, 
weight and power are critical, such as in the AN/ 
ALQ-149 ECM system. Representative applications 
include weapon delivery/fire-control, guidance, com- 
munications, navigation, avionics mission computing, 
sensor data processing, display subsystem control, 
radar or sonar processing system control, electronic 
countermeasures and electronic surveillance mea- 
sures management, and digital flight control. 

On the F/A-18, two AN/AYK-14 computers are 
installed in a dual redundant system configuration. One 
computer serves navigation and engine control, while 
the other acts in a mission management role, handling 
and processing weapons and target information. Each 
computer can accommodate up to four million words of 
memory and functions at up to 20 Mips. 

A US Navy funded development activity is currently 
underway to upgrade and extend the AN/AYK-14 sys- 
tem architecture and capabilities to the Advanced AN/ 
AYK-14. The primary missions of the Advanced AN/ 
AYK-14 are to provide a cost-effective modular inte- 
grated avionics processing system that meets the 
current and future needs of multiple Navy platforms, a 
path to meet future platform requirements while retain- 
ing the option for current hardware and software invest- 


The F/A-18 Hornet avionics system incorporates two AN/AYK-14 mission computers 


ments and an open architecture environment that 
supports the cost-effective addition of hardware and 
software capabilities to meet specific platform needs. 

The Advanced AN/AYK-14 provides: a system back- 
plane conforming to the NGCR military 10SU profile; an 
enhanced M-Prime bus providing backward compati- 
bility with existing VPM-based systems and forward 
functionality to meet future system needs; system soft- 
ware support based on commercial Ada tools; and a 
system software development environment based on 
commercial workstation technology. 

The first application of the Advanced AN/AYK-14 
computer is on the LAMPS I! avionic upgrade. This 
implementation consists of a number of modular 
avionic graphic and data processing elements which 
can be configured to meet the needs of a wide variety of 
avionics platforms. 


Ground collision avoidance 


system 

The Ground Collision Avoidance System (GCAS) is the 
result of several US Air Force study, development and 
test contracts to develop a generic sensor flexible soft- 
ware enhancement for tactical aircraft, to give ground 
collision warning to aircrews to prevent Controlled 
Flight Into Terrain (CFIT) accidents. GCAS completed 
prototype testing on fighter aircraft including the A-7, 
F-16 and F/A-18 in 1987, and began a programme of 
testing on C-130 aircraft in late 1988. 

GCAS is an algorithm which uses a state vector 
approach to monitor aircraft and terrain position, antici- 
pate aircraft manoeuvres and factor in aircraft and baro- 
metric altimeters, inertial platforms, angle of attack and 


Specifications 

Dimensions: 194 x 257 x 356 mm 

Weight: 16 kg 

Power: 300 W typical 

Computer type: binary, fixed or floating point 

Word length: 16-bit or 32-bit fixed point with double 
precision and floating point 

Typical speed: 500 Kips to over 45Mips (32-bit 
version) 

Max address range: 4 M words (16-bit version) to 8 M 
words (32-bit version) 

Execution time (high-speed floating point): 
(add/subtract) 2.2 us 

(multiply) 3.7 Us 

Input/output options: |/O discretes, 

MIL-STD-1553A or B (dual redundant busses), 
Extensive interrupt capabilities, 

NTDS fast, slow, ANEW and serial, 

6MHz Manchester, RS323C, 85323 PROTEUS, 
RS422, SCSI 
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Status 

In production and selected for the McDonnell Douglas 
F/A-18 (which has two AYK-14 mission computers), 
Sikorsky SH-60B Seahawk LAMPS Mk III helicopter, 
Grumman E-2C Hawkeye, McDonnell Douglas/British 
Aerospace AV-8B, Grumman EA-6B Prowler, F-1'4D and 
A-6F, Bell/Boeing V-22 Osprey, Joint STARS and Lock- 
heed P-3C Orion. 

A modified version, designated ACCS 2500, is used 
on the RAF’s Harrier GR. Mk 5 and GR. Mk 7 aircraft 
(see entry under Computing Devices Company under 
UK in this section). 


Contractor 
Computing Devices International. 


other available sensors; checks validity of sensor input 
and determines a level of confidence for sensors; filters 
the inputs of various sensors to derive a best estimate 
solution of aircraft state vector and matches the sol- 
ution against warning criteria. 

Goals of the programme are to develop a generic sys- 
tem that can be applied to many different tactical air- 
craft, which uses existing sensors and does not require 
retrofit of new hardware, minimising false alarms. Test- 
ing to date has shown a false alarm rate of less than 0.1 
per cent. 


Contractor 
Cubic Defense Systems Inc. 


The Cubic ground collision avoidance system 
being fitted to a McDonnell Douglas F/A-18 


M362F general-purpose 


processor 

The M362F is a general-purpose unit which uses paral- 
lel, binary, floating point, two’s complement 16-bit pro- 
cessing. A typical instruction mix yields an operating 
speed of about 340 Kips. 

The M362F can be tailored to particular operations 
by specifying from a wide choice of memory types and 
standard input/output circuit modules. It is mecha- 
nised on two operating modules. The instruction reper- 
toire can be varied by adding microprogram memory or 
changing the existing microprogram memory which 
consists of 10 integrated circuits. The M362F will oper- 
ate with core and/or semi-conductor memory. The pro- 
cessor provides 72 basic machine _ instructions, 
including nine special purpose types that are mecha- 
nised using the basic input/output instructions. Micro- 
instructions are held in a 512-word control memory, but 
this can be expanded to 2048 words providing for such 
operations as byte (8-bit) control jumps, skips and 
transfers, register variable shifts, register/register float- 
ing point arithmetic, logical immediate and register/ 
register, and macro instructions. The last provides 
square root and trigonometric functions much faster 
than by using sub-routine executions. 

Development of M362F _ software can be 
accomplished on support equipment such as mini- 
computer directed systems, IBM 360/370 or similar 
facilities. Mini-computer equipment enables software 
development on a stand-alone basis in the laboratory. 

The M362F is used as the fire-control computer in the 
General Dynamics F-16 and has a comprehensive set of 
Jovial or assembly-coded software facilities. 


Specifications 

Format: processor + 16 k core memory + 4 k ROM in 
Ye ATR case 

Weight: 6.5 kg 

Power: 28 V DC 

Computer type: parallel, binary, fixed and floating 
point, two’s complement 

Word length: 16-bit 

Typical speed: 340 Kips 


Max address range: 65 536 (64 k) memory locations 
Instruction set: 72 (expansible) 


Execution time: 


Semi-conductor Core 
Fixed point memory memory 
add/subtract/load 1.46 us 2.4 us 
multiply (32-bit) 4.6 us 4.6 us 
multiply (64-bit) 20.5 Us 22.7 US 
divide 8.2 us 8.7 US 


Input/output options 
analogue/digital/analogue converter 
analogue input/output multiplexer 
discrete input/output (28 V) 
MIL-STD-1553 bus 

multipurpose serial digital processor 


Status 
In service as the fire-control computer in the General 
Dynamics F-16. 


Contractor 
Delco Electronics. 


M362S general-purpose 


processor 
Related to the M362F, the M326S is a 32-bit, high- 
speed general-purpose processor. It uses micropro- 
grammed, parallel, binary, fixed and floating point, 
two’s complement operations and has a typical oper- 
ating speed of 750 Kips. 

The processor provides 96 basic machine instruc- 
tions, microprogrammed in a 512-word control mem- 
ory, with possible expansion to 1024 words. A random 
access memory system is available and comprises 
semi-conductor CMOS memory modules, memory con- 
troller and an error detection and correction unit. A total 
of 65536 (64k) 16-bit memory locations can be 
accommodated. 

Packaging is either for forced air cooling, as in air- 
craft bays, or a radiant cooling frame for space appli- 


cations. The system has been selected for NASA’s 
Inertial Upper Stage programme. A comprehensive set 
of Jovial and assembly coded software facilities is 
available. 


Specifications 

Dimensions: 365 x 365 X 152 mm 

Weight: 24.5 kg 

Power supply: 28 V DC, 220 W 

Computer type: binary, fixed and floating point, two’s 
complement 

Word length: 32-bit 

Typical speed: 750 Kips 

Max address range: 65 536 (64 k) memory locations 
Instruction set: 96 (expansible) 


Execution time: 
Semi-conductor 


Fixed point memory 
add/subtract/load 0.88 us 
multiply (32-bit product) 2.72 Us 
multiply (64-bit product) 4.29 us 
divide 5.66 Ls 
Floating point 

add 2.6 Us 
double precision add 4.2 us 
multiply 4.6 us 
divide 9.8 us 
Input/output options 


analogue/digital/analogue converter 
analogue input/output multiplexer 
discrete input/output (5 or 28 V DC) 
MIL-STD-1553 bus 

multipurpose serial digital processors 


Status 
In production. 


Contractor 
Delco Electronics. 
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M372 general-purpose processor 
The M372 is a development of the M362F used as the 
fire-control computer for the General Dynamics F-16. It 
has been designed for applications requiring extended 
performance in memory, input/output, throughput and 
computational speed. Operating speed is typically 
between 570 and 720 Kips, and non-volatile, electrically 
alterable memory of 32k, 64k, 128 k or 256 k words 
capacity can be accommodated and addressed. In 
addition to analogue and discrete input/output chan- 
nels, up to three MIL-STD-1553 dual redundant digital 
databus channels can be accommodated and the com- 
puter executes the US Air Force MIL-STD-1750 stan- 
dard instruction set architecture. 

The system is supported by Jovial software, and 
packaging dimensions can be between 2 and 1 ATR, 
depending on the features incorporated. 


Specifications 


Dimensions (typical installation): 112 x 170 x 
190 mm 
Weight: 7.3 kg 


Power supply: 28 V DC, 100 W 

Computer type: binary, parallel, microprogrammed, 
fixed and floating point, two’s complement 

Word length: 16-, 32-, or 48-bit 

Typical speed: 570-720 Kips 

Max address range: 1 058 576 (1024 k) words 


Instruction set: MIL-STD-1750A, Notice 1, 262 
instructions 
Execution time: 

Semi-conductor Core 
Fixed point memory memory 
add/subtract 0.992 us 1.288 us 
multiply 2.861 Us 3.143 us 
divide 8.111 Us 7.955 Us 
Floating point 
add/subtract 2.770 Us 3.868 Ls 
multiply 3.424 us 3.518 Ls 
divide 10.643 us 10.408 Us 
Status 


In production. The M372 computer is used as the Gen- 
eral Dynamics F-16’s enhanced fire-control computer, 
as the Martin Marietta LANTIRN pod control computer 
and as the C-5B MADAR multiplexer/processor. 


Contractor 
Delco Electronics. 


Magic IV general-purpose 
processor 


The hardware used in this new processor is unrelated 
to earlier Delco processors. Magic IV is a high perform- 
ance, all large-scale integrated microcomputer system, 
which promises to provide lower cost, reduced power, 
weight and size and greater modularity and reliability 
advantages over existing machines. Typical operating 
speed is 250 Kops. There are three basic machines: the 
M4116, M4124 and M4132 available with 16-, 24- and 
32-bit word architectures respectively. They are seen as 
suitable for remote terminal or sensor orientated pro- 
cessor applications. 

Almost exclusive use of large-scale integrated cir- 
cuits has resulted in a great reduction in the number of 


The Delco Magic V computer, CPU side 


The Delco M372 general-purpose computer 


components compared to a conventional processor. 
The large-scale integrated units are: 


M4116 M4124 M4132 

(16-bit) (24-bit) (32-bit) 
CPU control unit 1 i| 1 
CPU arithmetic unit 4 6 8 
Input/output 
control unit 2 3 4 
Memory controller 2 3 4 
Total 9 13 17 


Additional large-scale integrated circuits may be 
needed to meet programmable communication inter- 
face and digital input requirements. MTBF estimates 
range from 27 000 hours for a simplex configuration to 
150 000 hours for a dual redundant system. NMOS 
large-scale integrated circuits are used with typical 
component densities of 1000 gates and 5000 transis- 
tors per 250 mil chip, with pair gate delays below 5 ns. 
Delco claims better nuclear radiation tolerance than 
contemporary dynamic NMOS circuits due to the static 
logic design, substrate bias design and exclusive use of 
NOR gate. Digital inputs compatible with ARINC 561, 
575 and 583 can be provided. 


Specifications 

Dimensions: 167 x 69 x 127 mm 

Weight: 1.4 kg 

Power: 25.3 W 

Computer type: binary, parallel, fixed point, two’s 
complement 

Word length: 16-, 24- or 32-bit 

Typical speed: 250 Kops 

Max address range: 32 768 (32 k) words 

Instruction set: 89 (expansible) 


Se ees 


Semi-conductor 


Execution time memory 
add/store/jump 2.5 US 
store (double-length) 3.5 Us 
add (double-length) 5.5 US 
multiply 11 us 
Status 


In production. The computer is used as the Fuel Sav- 
ings Advisory and Cockpit Avionics System (FSA/CAS) 
computer for the US Air Force’s C-135 and KC-135 air- 
craft. It is also used in the performance management 
system in the Boeing 747 and McDonnell Douglas 
DC-10 and MD-80 series. 


Contractor 
Delco Electronics. 


Magic V general-purpose 
processor 

The Magic V processor is an all VLSI implementation of 
a CPU and memory system that executes the MIL- 
STD-1750A, Notice 1 instruction set architecture. 

The Magic V processor utilises 3 micron bulk CMOS 
technology to configure a complete MIL-STD-1750A 
central processor in just 10 VLSI chips. An eleventh 
VLSI chip provides extended memory management to 
address up to one million words and a twelfth chip pro- 
vides an IEEE-488 bus interface which enables external 
communication with the CPU and memory for monitor- 
ing performance and for developing software. These 12 
VLSI chips are mounted on one side of a single % ATR 
size circuit card assembly. The back side of the single 
circuit card assembly mounts the VLSI memory control- 
ler that interfaces the CPU with the memory devices 
mounted on this side. Typical configurations of the 


The Delco Magic V computer, memory side 


M572 include up to 192 k words of CMOS RAM plus a 
start-up ROM, or various combinations of RAM, 
EEPROM and UV PROM devices, all capable of being 
addressed by the programmable VLSI memory 
controller. 

The M572 typically operates at 850 000 to 1 million 
operations running the DAIS instruction mix. A built-in 
feature of the M572 is the ability to couple multiple 
CPU/memory cards in a multiprocessor configuration. 


Specifications 

Dimensions: (CPU and memory) 109 x 163 x 13 mm 
Weight: 0.45 kg with memory side fully populated 
Power: (CPU) 2.2 W 

(CPU and memory) 7.3 W 

Computer type: general-purpose, microprogrammed, 
fixed and floating point, custom CMOS VLSI, TTL com- 
patible interfaces 

Word length: 16-, 32- and 48-bit; 48-bit logic unit 


Instruction set: MIL-STD-1750A, Notice 1; all specified 
options 

Memory size: up to 192 k words CMOS RAM on 2 ATR 
size circuit card; up to 256 k words CMOS RAM on % 
ATR size circuit card 

Max address range: 1 million words 

Addressing modes: direct, indirect, immediate, 
indexed, non-indexed, relative, base relative, BIT, byte 
Test interface: built-in IEEE-488 interface for DMA 
operations, test communications, software develop- 
ment, and real-time performance monitoring 
Execution time (semi-conductor memory): 


Single Double 

precision precision 
load 0.218 us 1.356 Ls 
add/subtract 0.356 Us 3.013 Us 
multiply 2.150 Ls 4.082 us 
divide 4.772 us 6.482 Us 


Input/output: all mandatory features and 
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non-application dependent MIL-STD-1750A options 
implemented, discrete and digital outputs/inputs, ana- 
logue outputs/inputs, and MIL-STD-1553B bus inter- 
faces implemented in various system level applications 


Status 

Under development for the Grumman F-14D aircraft 
display system, as both an engine monitor system and 
a turbine engine control processor for the LH helicop- 
ter, as a mission computer for the Apache B helicopter 
and as a mission computer and electronic display sub- 
system for the McDonnell Douglas C-17A transport. It is 
also being employed as a mission computer on two 
classified programmes for the US Air Force. 


Contractor 
Delco Electronics. 


EXC-429GEM intelligent ARINC 


429 interface module 

The EXC-429GEM is an intelligent ARINC 429 interface 
module for use within avionic systems. It is a memory 
mapped device that is easy to use and is compatible 
with most 8- and 16-bit microprocessors. It contains 
one ARINC 429 transmitter and two receiver channels. 
The EXC-429GEM appears as memory to the micropro- 
cessor, interfacing via standard control signals such as 
databus, address bus, chip select, read/write and inter- 
rupt lines. Since the EXC-429GEM contains its own 


controller and memory, a dedicated user supplied pro- 
cessor is not required. The device can be connected to 
a centralised host processor along with other system 
components. 


Contractor 
Excalibur Systems Inc. 


EXC-1800 computerised global 


avionics interpreter 

The EXC-1800 computerised global avionics 
interpreter (Cougar) allows for the transfer of infor- 
mation between various avionics and computer sys- 
tems. Data flow is bi-directional for all communication 
links and is controlled via RS422, IEEE 488, SCSI or par- 
allel systems. 


Contractor 
Excalibur Systems Inc. 


Data transfer equipment 

The Data Transfer Equipment (DTE), also known as the 
Data Insertion Device (DID), fulfils five main functions. 
These considerably reduce the workload imposed on 
crews and eliminate the risk of human error. The aircraft 
is automatically initialised and mission start procedures 
are launched simply by inserting a cartridge pro- 
grammed during the preflight preparation. The DTE 
takes full control of navigation during the automatic 
ground-hugging phases of the flight and also operates 
the weapons system. It also has electronic mapping 


and mission playback and debriefing on the various 
phases. The DTE reduces ground maintenance since it 
records and analyses the main aircraft parameters 
throughout the mission. 

The DTE is capable of interfacing with all ground mis- 
sion preparation and debriefing systems. It is operable 
from any allied or friendly logistic platform. The DTE 
also allows training in an intensive electronic warfare 
environment without requiring any — special 
infrastructure. 


Status 

Fairchild has received orders for more than 4000 DTEs 
and has delivered roughly 3000 for the F-14, F-16, A-6, 
SH-60 and C-17. 


Contractor 
Fairchild Space & Defense Corporation. 


3007B avionic computer 

The high performance MIL-STD-1750A 3007B avionic 
computer was designed for applications that require 
high throughput in a small light package. This com- 
puter is derived from the 3007A central data controller 
mission computer (see next item). 

The 3007B is designed for optimal flexibility and 
growth, supporting a single or dual CPU configuration 
as well as various memory options. Communication 
between CPUs is via DMA to a common global mem- 
ory. The CPU is based on the US Air Force SEAFAC cer- 
tified PACE 1750A processor. Throughput options 
range from 1.3 Mips for a single CPU to 6 Mips for dual 
enhanced CPUs with cache memory. Depending on the 
configuration selected, the 3007B can incorporate up 
to a million words of battery-supported semi-conductor 
memory. A global memory provides a mailbox for MIL- 
STD-1553B input/output and inter-CPU communi- 
cations without interrupting processor operation. 
Alternative memory configurations may be specified 
which incorporate various combinations of CMOS RAM 
and EEPROM. 

For software development and support, the 3007B 
utilises the same mature computer support systems as 
the 3007A. The computer support system can be 


The GEC-Marconi 3007B computer 


hosted on either a MicroVAX or UNIX-based portable 
PC. 

An advanced processor module is in development 
which will allow the 3007B to be configured with both 
the MIL-STD-1750A CPU and a 32-bit R4000 RISC pro- 
cessor for applications such as signal or display pro- 
cessing which require greater throughput. The dual 
CPU configuration will also provide the benefit of physi- 
cal partitioning of dissimilar system software. 


Specifications 

Dimensions: 193.5 X 123.9 x 393.7 mm 
Weight: 9 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 85 W 
Reliability: 5000 h MTBF (MIL-HDBK-217E) 


Status 
In development. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


CP-2108A (3007A) data 


controller/mission computer 

The GEC-Marconi CP-2108A (3007A) data controller/ 
Mission Computer (MC) was designed to satisfy the 
combined requirements of the MC-130E Combat 
Talon 1, the AC-130H Gunship and other programmes. 
Using a single part number MC suitable for multiple 
missions greatly reduces spares and logistics support. 
Level 1 test equipment requirements are also mini- 
mised by the use of extensive BIT for fault detection 
and isolation. 

The computer employs a dual CPU architecture. 
Each processor consists of a high-speed MIL- 
STD-1750A CPU and a dedicated local memory. The 
amount of local memory can be varied to suit the 
application. 

The MC has 512k words of installed memory, 


2.6 Mips of processing capacity and extensive |/O ca- 
pability of high accuracy. There is built-in memory 
growth to the million word limit of MIL-STD-1750A, Mux 
growth to permita third dual channel of MIL-STD-1553B 
and additional analogue and digital !/O. The unit is 
mechanised with several blank circuit cards that can be 
populated with either currently available card designs 
or new I/O. The 3007A MC is therefore suitable for a 
variety of other applications. 

A plug-in CPU replacement has been developed by 
GEC-Marconi which allows one or both of the MIL- 
STD-1750A processors to be replaced by a 25 Mips 32- 
bit RISC processor. This increases total available 
throughput to over 50 Mips for applications such as 
digital terrain and digital map database systems, know- 
ledge-based system health monitoring, threat corre- 
lation and so on. A corresponding increase in memory 
to 68 Mbytes can also be supported. A 2 ATR variant of 
the 3007A has also been developed which uses the 
same dual CPU configuration. 

To assist in developing and de-bugging software on 
the 3007A, a Computer Support System (CSS) has 
been developed. The CSS includes mainframe-based 
flight software development tools and utilises a micro- 
VAX host computer for real-time program de-bug and 
validation. An IEEE interface is provided for memory 
loading and verification. 


Specifications 

Dimensions: 241 « 330 x 478 mm 

Weight: 35.5 kg 

Power supply: MIL-STD-704, 356 W (+130 W blower) 
Environmental: MIL-E-5400 Class 1A Category Ill 
equipment 

CPU: dual MIL-STD-1750A 

Throughput: 2.6 Mips (DAIS), growth to 6 Mips 
Memory: 512 k x 16 words with growth to 2 million 
words 

Input/output: two MIL-STD-1553B dual mux channels, 
approximately 100 discrete, various digital/DC, digi- 
tal/AC, synchro/digital, digital/synchro, digital resolver 
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The GEC-Marconi 3007A mission computer 
and serial digital channels 


Status 
In service in US Air Force AC-130H Gunship and 
MC-130E Combat Talon | aircraft. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


Digital computer complex 

The digital computer complex has been produced for 
the US Air Force General Dynamics F-111 fighter avion- 
icS modernisation programme. Two units are installed 
in each aircraft: one is the General Navigation Com- 
puter (GNC), the second is the Weapon Delivery Com- 
puter (WDC). In conjunction they are called the 
Weapons/Navigation Computer (WNC) and when 
mounted in one rack with an Advanced Micro-elec- 
tronics Converter (AMC) the units are known as the 
Digital Computer Complex (DCC). 

A variation of the US Air Force advanced micro-elec- 
tronic converter has been developed for the Australian 
Air Force F-111C avionic update programme, which 
incorporates a MIL-STD-1553B interface. 


Specifications 

Dimensions: 193 <x 258 x 471 mm 

Weight: 22 kg 

Power: 400 W MIL-STD-704 

Computer type: binary, two’s complement, fixed and 
floating point 

Word length: 16-bit 


The GEC-Marconi digital computer complex for 
the US Air Force General Dynamics F-111 


Max address range: 128k words core (64k words 
available in F-111) 

Operating speed: in excess of 450 Kops 

Instruction set: micro-coded, choice of CP-2EX or 
MIL-STD-1750A 

Micro-code memory: 4 k words 

Input/output options: 24 inputs/16 output discretes, 
plus 8 external interrupts and two MIL-STD-1553B ports 
Built-in test: exceeds 95% capability to SRU 
Reliability: (calculated) 3026 h MTBF 

(specification) 2000 h MTBF 


Status 
In production and in service in the General Dynamics 
F-111. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


The SKC-3140 bus controller and main computer 
for the AMX 


SKC-3140 bus controller and main 


computer for the AMX 

Two GEC-Marconi SKC-3140 bus controllers and com- 
puters equip each Alenia/Embraer AMX aircraft, pro- 
viding the main and backup computations and data 
control. 

A single % ATR LRU, containing computer, bus con- 
troller and power supplies, controls data from navi- 
gation and attitude sensors, radar, head-up display, 
weapon aiming and communications controllers and 
the various control and display panels in the aircraft, 
and data is passed around the aircraft on a MIL- 
STD-1553B dual channel databus. 


Specifications 

Weight: 9 kg 

Power supply: 115 V AC, 400 Hz, <200 W 
Reliability: over 3600 h MTBF 


Status 
In production for the Alenia/Embraer AMX. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


Aircraft products data 


management computer 

The Aircraft Products Data Management Computer (A/ 
PDMC) performs a variety of data acquisition, data 
transfer and data analysis functions among numerous 
airborne avionics systems. 

Each A/PDMC performs aircraft sensor data acqui- 
sition, converting analogue and discrete signals to a 
digital format, and supports input/output communi- 
cations with the Electronic Engine Controls (EEC) via an 
ARINC 429 interface. The A/PDMC transfers engine 
data received from the EECs to the mission computer, 
via the avionics bus, for cockpit display. The cabin 
pressure system also communicates with the A/PDMC 
via two of the ARINC 429 busses used for the EECs. An 
ARINC 573 interfaces with the crash data recorder and 
aircraft integrated data system recorder. Each A/PDMC 
has two dual redundant MIL-STD-1553B multiplex data 
bus interfaces which transfer information between the 
avionics data bus and the warning and caution data 
bus. 


The A/PDMC performs engine condition monitoring, 
including such functions as engine parameter trending, 
low cycle fatigue, engine life utilisation, limit excee- 
dance and data collection for modular analysis. It is ca- 
pable of monitoring the self-health of selected aircraft 
subsystems, as well as the A/PDMC itself. 


Specifications 

Weight: 5.58 kg 

Power: 69 W maximum 
Reliability: 11 842 h MTBF 


Status 
In production for the C-17A aircraft. 


Contractor 
Hamilton Standard. 


The aircraft products data management computer 
has been selected for the C-17A 


Fibre optic high-speed databus 
Harris is supplying the fibre optic High-Speed DataBus 
(HSDB) for the F-22 advanced tactical fighter. The 
HSDB is available with or without an onboard MIL- 
STD-1750A microprocessor and memory and includes 
robust BIT. Mechanical configurations include SEM-E, 
full ATR, % ATR and VMU 6U sub-rack. 

The fibre optic transmit/receive module is capable of 
providing four independent 250 Mega-baud channels, 
160 Mbits per second of data per channel and 
640 Mbits per second of data per module at a 10 MHz 
host interface data rate, bi-directional half duplex com- 
munications, TM-Bus interface to the VHSIC Phase II 
interoperability standard, packetised data transmission 
and CRC cooling for data integrity. It is configured in a 


single-width SEM-E module. Each module provides 
four fibre optic channels. It is also available as single or 
dual channel cards. Planned product improvements 
include full duplex operation, host interface rate of 
12.5 MHz for a data rate of 200 Mbits per second per 
channel, data rate buffering and dual redundant TM- 
Bus interface. 


Status 
In development for the F-22 Advanced Tactical Fighter 
and for JIAWG as part of the Pave Pillar architecture. 


Contractor 
Harris Corporation. 


MIL-STD-1553 EMUX system for 
B-1B 

The data transmission (and power distribution control) 
system used in the US Air Force Rockwell B-1B is an 
improved version of the MIL-STD-1553 system which 
was operational on the previously developed B-1A 
prototypes. The system will control the B-1B major sub- 
systems using techniques which eliminate approxi- 
mately 32 000 wires and cables. The system is one third 
lighter than an equivalent conventionally wired system. 


Terminal flexibility is such that extra units can be | 


deleted or added for future interfacing with new inputs 
or outputs. As currently configured, the system 
acquires, commands and controls more than 9000 


inputs and outputs. It is designed to govern such func- 
tions as electrical power distribution to subsystems and 
avionics equipment, landing gear, engine instruments, 
fuel, weapons and environmental control systems and 
aircraft lights. The system collects and conditions sig- 
nals at remote terminals and transmits them between 
any two points in the aircraft over a common databus. 
The saving in wire length over a conventional system is 
about 80 miles. 


The system also supervises all signal data, using a 
centralised controller. This unit routes data between 
any two points in the system, and can solve combi- 
national, sequential or interlock equations to produce 
output commands. A significant cost saving has been 
achieved through the replacement of the hybrid inte- 
grated circuits used in the B-1A with monolithic circuits 
in the B-1B system. The semi-conductor devices are 
manufactured by Harris Corporation, Texas Instru- 
ments and General Instrument. 
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Status 
Production complete. The system is installed in the US 
Air Force Rockwell B-1B. 


Contractor 
Harris Corporation. 


HG280D80 air data computer 
Standard for the McDonnell Douglas DC-10 and MD-80 
transport aircraft, the HG280D80 microprocessor- 
based ARINC 576 type digital system replaced the ear- 
lier HG280D5 computer. The transducers are new dual 
sensors, with high accuracy and a fast warm-up time. 
Reliability is said to be excellent, with a MTBF predic- 
tion of 11 000 hours. 

The central processor memory and input/output 
functions have been reduced from the 360 integrated 
circuits on nine boards of the earlier D5 to 22 circuits on 
a single card. Built-in test includes both continuous 
monitoring and manually activated self-test. The D80’s 
non-volatile memory automatically stores information 
for five flights and data may be retrieved by selecting a 
single switch on the front panel. If a failure has occurred 
either of two warning lights will illuminate. 

The D80 can also accommodate limited power inter- 
ruptions. A capacitatively maintained supply voltage 
and a CMOS memory can retain critical data during 
power losses of several milliseconds. When power 
resumes the device automatically restores all outputs 
based on this stored data. 


Specifications 
Format: /2 ATR 
Weight: 5.9 kg 
Power: 30 W 


Status 
In service in McDonnell Douglas DC-10 and MD-80 
aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


HG480B air data computer 

The HG480B digital computer meets ARINC 545 and 
replaces the analogue HG180 on Boeing 727 and 737 
aircraft. The unit incorporates ARINC 429 busses. 

A single board microcomputer controls the functions 
and built-in test (which includes both continuous moni- 
toring and manually activated self-tests) reduces main- 
tenance. Ground built-in test has been expanded and 
includes g-pot stimulation and transmission of fixed val- 
ues on all signal output lines. 

The HG480 is available in several versions. The basic 
configuration allows for differences in aircraft wiring but 
is functionally identical for what are designated the B1, 
B2 and B3 versions. Designed to operate with conven- 


The Honeywell HG280D80 air data computer 


tional analogue equipment, the system also provides 
outputs for digital instruments and digital autopilot. The 
B4 version is designed primarily to interface with an all- 
digital flight control system but can still operate with 
synchro-driven instruments. 


Specifications 
Format: 2 ATR 
Weight: 7.6 kg 
Power: 44 W 


Status 
In production and in service in the Boeing 727 and 737. 


The Honeywell HG480B air data computer 


Contractor 
Honeywell Inc Air Transport Systems Division. 


HG480E1 digital air data 


computer 
The baseline for the new HG480E1 is the Sperry ARINC 
706, repackaged into a standard ARINC 404 %ATR 
case. The basic circuitry of the ARINC 706 digital air 
data computer remains unchanged to take maximum 
advantage of the design’s high reliability and potential 
subassembly interchangeability. Two new cards have 
been incorporated for the additional analogue outputs 
required for Boeing 737-300, 400 and 500 applications. 
The HG480E1 contains extensive BIT, based on the 
successful programmes used in the ARINC 706 unit. 
This BIT provides both power-up and continuous in- 
flight fault-detection capability. Static source error cor- 
rection has also been added to increase performance 
and interchangeability. 


Specifications 

Dimensions: % ATR long 

Power consumption: 35 W 
Reliability: 25 000 h MTBF predicted 


Status 
Designed for the Boeing 737-300, 400 and 500. In pro- 
duction and in service. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


The Honeywell HG480E71 digital air data computer 


AZ-840 micro air data computer 
Honeywell has developed a micro air data computer 
with significant benefits in size, weight and reliability. 

The new AZ-840 Micro Air Data Computer (MADC) 
has been specifically designed for the Honeywell Pri- 
mus 2000 advanced avionics system. The MADC pro- 
vides the same full range of air data computations and 
outputs as current full-size digital air data computers, 
yet requires only one quarter the volume. The MADC 
meets or exceeds all requirements of TSO C106 for 
accuracy, environmental conditions and structured 
software development. 

The MADC features Honeywell’s silicon air data sen- 
sor. This solid-state pressure transducer provides 
improved accuracy and stability in a package a fraction 
the size of older pressure sensors. The silicon sensor 
was first introduced in 1984 for Honeywell air transport 
air data computers after several years of research and 
development, and is currently in production for a variety 
of aircraft applications. 

As with the other components of the Primus 2000 
system, hardware techniques such as surface mount 
technology, very-large-scale integration and appli- 
Cation-specific integrated circuits are incorporated to 
minimise weight and volume. Advanced digital tech- 


niques have also been incorporated to linearise the out- 
puts and compensate for temperature change. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


ADZ air data system 

The ADZ air data system uses an AZ-241 or -242 com- 
puter, depending on whether the aircraft is a turboprop 
or a jet. These are now complemented in production 
with the AZ-600, for turboprops, and AZ-800, for jets, 
digital air data systems. All systems use the Honeywell 
patented vibrating diaphragm pressure sensor to pro- 
vide outputs for altitude, airspeed, vertical speed, true 
airspeed, true air temperature and total air temperature 
information. 

If required, a single computer can handle a dual flight 
director installation. Consequently, no matter which 
director is driving the autopilot the full complement of 
modes is available. 


Specifications 

AZ-241 (turboprop) 
Dimensions: 193 x 79 x 361 mm 
Weight: 3.9 kg 


AZ-242 (jet) 
Dimensions: 193 x 124 x 361 mm 
Weight: 5.2 kg 


AZ-600 (turboprop) 
Dimensions: 193 x 92 x 362 mm 
Weight: 3.7 kg 


AZ-800 (jet) 
Dimensions: 193 x 92 «x 362 mm 
Weight: 4.08 kg 


Status 

In production for a wide range of executive turboprop 
and jet aircraft; one of the latest is the British Aerospace 
125-1000. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 
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IC-800 integrated avionics 


computer 

Honeywell has developed an Integrated Avionics Com- 
puter (IAC) which incorporates the functions of four 
major avionics subsystems into a compact lightweight 
package that is 75 per cent smaller than units it 
replaces. 

The IC-800 is a key component of Honeywell’s Pri- 
mus 2000 advanced avionics system. The units incor- 
porated in the IAC include a digital automatic flight 
control computer which has all the features and func- 
tions of the SPZ-8000 digital autopilot, dual display pro- 
cessors, a fault warning computer and a full Flight 


Management System (FMS) computer. The IAC, which 
is a single LRU, has hardware expansion capability for 
incorporating additional functions. 

The IAC provides at least 50 per cent more processor 
capacity and 100 per cent more memory for each func- 
tion than was previously available. Its FMS computer 
has a 1.9 Mbyte database. This additional memory and 
processor power will allow substantial growth as each 
function is enhanced in the future. 

The IAC’s reduced size and weight result from the 
extensive use of advanced circuit and packaging tech- 
nologies. These technologies include Very Large Scale 
Integration (VLSI), Surface Mount Technology (SMT), 


Application Specific Integrated Circuits (ASIC), high 
density memories, rigid flex motherboards, multilayer 
circuit boards and advanced thermal management. 
The IAC is housed in an ARINC % ATR short package 
with an integral cooling fan. 


Status 
In production for the Dornier 328. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Digital air data computer 

Honeywell produces an all-digital ARINC 706 standard 
air data computer for Airbus Industrie A310 and Boeing 
757 and 767 airliners. These all-solid-state systems use 
large or medium scale integrated technology, CMOS 
master transmitter/receiver chips and a Z8000 micro- 
processor. Built-in test sequences run continuously in 
flight to provide a 95 per cent fault-detection capability, 
with a 99 per cent probability of correct fault identifi- 
cation. Test failure information is stored in the non- 
volatile memory for post-flight analysis. External sensor 
failures can also be detected and signalled visually. The 
system can accommodate a 20 per cent increase in 
output parameters, more than 50 per cent compu- 
tational growth and more than 100 per cent memory 
growth. The unit incorporates Honeywell patented 
transducers and has ARINC 429 transmitter and 
receiver interfaces. 


Specifications 

Format: 4 MCU 

Weight: 5.7 kg 

Power: 25 W 

Accuracy: (airspeed) +2 kts at 100 kts, +1 kt at 450 kts 
(altitude) +15 ft at sea level, +80 ft at 50 O00 ft 

(Mach) +0.003 Mach at 0.8-0.9 Mach in the range 
25 000-45 000 ft 

Reliability: 15 000 h MTBF 

Failure memory: 6 failures/10 flights 


Status 
In service. 


Contractor 
Honeywell Inc Military Avionics Systems Division. 


Military air data computers 
Honeywell is the world’s largest supplier of military digi- 


Pictured (left to right, rear) are the central air data computers for the McDonnell Douglas F-15, General 
Dynamics F-16, McDonnell Douglas C-17 and F/A-18, Boeing KC-135R and (front) the Boeing B-52 


tal air data computers. Equipment is in production for 
the McDonnell Douglas F-15 Eagle and F/A-18 Hornet, 
the General Dynamics F-16 and the Boeing KC-135R. 
All use a patented vibrating diaphragm pressure trans- 
ducer. Honeywell claims that these are the only air data 
computers which do not require sensor recalibration. 
The US Air Force is claimed to do no maintenance on 
the F-15 system, which is designated ‘discard on fail- 


ure’. Only seven assemblies were replaced during the 
first six years of F-15 equipment production. 


Status 
In service. 


Contractor 
Honeywell Inc Military Avionics Systems Division. 


AN/ASQ-155 ballistic computer 
The AN/ASQ-155 is a high-speed computer which han- 
dles and controls the flow of data from up to 60 sensors 
and displays aboard the US Navy’s A-6E aircraft, on 
which platform it is replacing the IBM AN/ASQ-133. 


Status 

In service. Some 200 units have been delivered and in 
November 1987 IBM received a $13.6 million US Navy 
contract for AN/ASQ-155A systems to equip A-6E air- 
craft. The ASQ-155 is also fitted on EA-6B, A-7E and 
TA-7C aircraft. 


Contractor 
IBM Federal Systems Division. 


MIL-STD-1553 terminals 
The Advanced Communication Engine (ACE) MIL- 
STD-1553 terminals include dual redundant low-power 
transceivers for interfacing to the databus and a flexible 
host processor interface requiring minimum glue logic. 
ACE products are contained in a 1226 mm? package. 
The two basic ACE products are the BU-65170 which 
acts as a remote terminal and the BU-61580 which can 
be used as a remote terminal, bus controller or monitor 
terminal. Both units are packaged in 25.4 by 48.3 mm 
ceramic packages and are interchangeable. 


A significant feature of the ACE terminals is the flexi- 
bility of interface with the host processor. The devices 
include a4 k word shared RAM and can be used with all 
16- or 8-bit processors in a 16-bit buffered, 16-bit trans- 
parent, 8-bit buffered, DMA or zero wait state interface 
mode. 

The ACE terminals provide multi-protocol support of 
MIL-STD-1553A/B/McAir and are fully software com- 
patible with the company’s previous AIM series of ter- 
minals. A new feature of the monitor terminal is its 
validation of messages and words, unlike other prod- 


ucts which validate only words. This feature signifi- 
cantly reduces host processor overhead. 

Ceramic packages for this type of product have been 
used to lower cost and there is a choice of 70 pin dual 
inline, flatoack or J lead packages. All operate over the 
-55° to + 125° temperature range and screening is avail- 
able to MIL-STD-883B. 


Contractor 
ILC Data Device Corporation. 


Pilot’s Associate 

The Pilot’s Associate is an artificial intelligence appli- 
cation programme sponsored by the Advanced 
Research Projects Agency and managed by the Air 
Force Wright Laboratory at the Wright-Patterson Air 
Force Base. The objective of the programme is to apply 
expert systems and advanced technologies to the 
cockpits of single-seat advanced fighter aircraft of the 
next decade. The addition of the Pilot’s Associate to the 


cockpit will improve the aircraft’s mission effectiveness 
and survivability by giving the pilot support similar to 
that provided by a second crew member. 

The system will automatically provide the pilot with a 
continuous assessment of ground-based and airborne 
threats, optimised recommendations concerning multi- 
aircraft tactics and in-flight mission planning and up- 
dating by distilling the large volume of sensor and air- 
craft system data. From this information, corrective 


measures or alternative plans for achieving mission 
goals are developed and recommended to the pilot for 
approval and execution. The Pilot’s Associate is not a 
super-autopilot or robotic aircraft, but rather an assist- 
ant to the pilot. The pilot remains as the final authority 
for all actions. 

The design employs a set of five co-operating expert 
systems to form a decision support system for pilots of 
advanced fighter aircraft. These systems fall into the 


categories of assessment and planning. The Situation 
Awareness (SA) subsystem monitors events external to 
the aircraft such as threats and targets, while the Sys- 
tem Status (SS) monitors and analyses data from 
onboard systems such as engines, hydraulics and 
avionics systems. Both of these assessment functions 
are focused by the current mission state, as rep- 
resented by the active plans produced by the planning 
subsystems. 

The Tactics and Mission Planner (TP and MP) sub- 
systems address the reactive and far-term route plan- 
ning problems, respectively. The distinction between 
assessment and planning is not absolute, as System 
Status, for example, generates corrective action plans. 

The link between the Pilot’s Associate and the pilot is 
the Pilot-Vehicle Interface (PVI) subsystem. The PVI 
monitors pilot actions and the mission situation in order 
to match pilot actions to a model of pilot plans and 
goals. This determination of pilot intent allows the PVI 
to configure displays and control resources to optimise 
situational awareness, balance the pilot’s workload, 
detect errors and guide the behaviour of the assess- 
ment and planning functions. 

The Pilot’s Associate subsystems are integrated and 
controlled by the Mission Manager (MM). The MM 
maintains a mission database which not only allows 
subsystems to share data, but also provides a unified 
context for control of the assessment and planning 
functions. 

The Pilot’s Associate programme is divided into two 
phases. Phase 1 confirmed the feasibility of an intelli- 
gent pilot aiding system. System functionality, re- 
sponse time performance and pilot acceptance 
exceeded expectations, while the programme met its 
schedule and budget. The programme demonstrated 
that, by acting as an associate to the pilot, expert sys- 
tems can substantially increase the mission effective- 
ness and survivability of advanced single-seat fighters. 

Since the programme’s succesful Demonstration 2, 
held in March 1988, system capabilities have been 
expanded and analyses performed to determine the 
best methods for achieving real-time performance. 
Demonstration 3, held in November 1989, demon- 
strated methods for, and proved the feasibility of, 
achieving real-time performance in avionics processors 
by 1992. 

Phase 2 of the programme, which began in 1990, 
continued the use of effective technical and manage- 
ment strategies pioneered during Phase 1. These strat- 
egies included a pilot-centred vision of the system, the 
use of a structured prototyping development method- 
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The Pilot’s Associate will assist pilots of single-seat aircraft to improve the combat effectiveness and 
survivability of their aircraft 


ology, an aggressive knowledge engineering approach 
and customer involvement at all levels. Phase 2 met its 
objectives by making the transition into the actual 
avionics processing environments of the selected air- 
craft, by providing real-time response capability 
through the range of functionality and mission require- 
ments, and performing an evaluation of the value add- 
ed by the system. 

Phase 2 culminated with Demonstration 4 in July 
1992, which encompassed a full mission man-in-the- 
loop scenario with a series of complex time-critical 
problems to exercise the system and exhibit the value 
added to pilot performance. 

The Pilot’s Associate is the first major application of a 
technology that has many other possible applications, 
both military and industrial. Even though the initial pro- 


gramme is completed, Lockheed is committed to 
exploiting the technology in several applications for the 
future. Programmes or studies are underway in a var- 
iety of areas. The Pilot’s Associate could be applied to 
military programmes such as advanced fighter aircraft 
like the F-22, AX and Multi-Role Fighter, multi-crew air- 
craft such as the Army rotocraft, B-1 bomber and A340 
Airbus, and for the C-130 Special Operations Forces 
Applications study. 


Status 
Final demonstrations of the Pilot’s Associate system 
took place at Lockheed in Summer 1992. 


Contractor 
Lockheed Aeronautical Systems Company. 


Star single board computer 
The Star Military VME Processor (MVP) single board 
computer is based on a militarised version of a Mips 
computer systems chip set. It incorporates two gate 
arrays, each with some 20 000 gates. The Mips R3000 
32-bit reduced instruction set computer microproces- 
sor is complemented by a R3100 floating point co-pro- 
cessor rated at 12 MFLOPS. 

The Star MVP, rated at 20 Mips, is substantially more 
powerful than current avionics processors meeting 


MIL-STD-1750A. Packaged on a single conductively 
cooled 6 x 9 in VME board, the single board computer 
can either be embedded or mounted in ATR boxes 
housing up to 15 modules. It can run on software writ- 
ten in Ada or C and has a predicted MTBF of 30 000 
hours. 


Status 
The Star single board computer is being proposed for 
upgrading F-16 avionics and for use in the common 


cockpit control and display subsystem for the Lock- 
heed C-130J and for the C-130 and C-141 retrofits. 
Lockheed Aeronautical Systems used the star MVP in 
the mission processor for Phase 2 of the Pilot’s Associ- 
ate programme. 


Contractor 
Lockheed Sanders Avionics Division. 


Data transfer equipment 

The data transfer equipment is a general-purpose solid- 
state memory cartridge and memory management sys- 
tem providing avionics computers and subsystems 
realtime access to mission planning data. A multi- 
mode file access system, under microprocessor con- 
trol, performs all file management functions so reduc- 
ing user overhead processing and_ simplifying 
interfaces. This system, in conjunction with a ground- 
based computer, permits the loading of preflight mis- 
sion data, maintains in-flight memory access record- 
ings and performs post-flight analysis. The system 
features high reliability, real-time data exchanges with 
the MIL-STD-1553 databus and has a high capacity 
non-volatile memory cartridge. It uses the MIL- 
STD-1553 databus and MIL-STD-1589B (Jovial J73) 
software. It comprises a cockpit Data Transfer Unit 
(DTU) and an interchangeable Data Transfer Cartridge 
(DTC). In the US Air Force General Dynamics F-16 the 
cockpit data transfer unit can be operated by the pilot 
and has random access storage of between 8 k and 
128 k 16-bit words. Addressing for up to 2 M words 
Capacity is provided for future high density cartridges. 


Specifications 

Dimensions: (DTU) 178 x 127 X 113 mm 
(DTC) 191 x 119 x 41 mm 

Weight: (DTU) 3 kg 

(DTC) 0.7 kg 

Power supply: 110 V AC, 400 Hz, single phase 
Cartridge data capacity: 2 million 16-bit words 
CPU speed: 200 Kips 


Status 

In production since February 1984. General Dynamics 
and the US Air Force have ordered over 2500 sets of 
this equipment for installation in F-16 aircraft; over 1100 
units had been delivered up to the end of 1987. Over 
800 expanded cartridges, which have a 64 k memory, 
have been authorised for the F-16, with deliveries com- 
mencing in mid-1988. Loral’s data transfer equipment, 
containing 128k data transfer cartridges, has been 
selected for use on the USAF’s C-17A programme and 
the F-4 modernisation programme. Deliveries on the 
C-17A full-scale development programme have been 
made to Deko Southerns in Goletta, California and to 
Boeing, Wichita for the F-4 NWDS Programme. 


Contractor 
Loral Data Systems. 


EMR 5500 Series all-bus 


instrumentation system 
The EMR 5500 All-Bus Instrumentation System (ABIS) 
provides a platform for monitoring of multiple com- 
munication MIL-STD-1553 busses in an airborne 
environment. ABIS has been developed to monitor up 
to eight 1553 busses in accordance with the new IRIG 
standard for 100 per cent data acquisition. Exceeding 
the specification of Chapter 8 of the Sept 1988 version 
of IRIG 106 are features such as analogue and digital 
input for voice data, selected 1553 data words, EMR 
5000 Series interface, data acquisition interface and 
discrete data input words. The outputs are compatible 
with IRIG standard instrumentation recorders, radio 
links and the rotary head recorder interfaces. 

The number of modules or number of busses, types 
of inputs and the rate of acquisition are all configurable 
by the user. In this way, each different mission scenario 
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The Loral EMR 5500 Series all-bus instrumentation 
system 


can be supported on many different vehicles with the 
basic system. 


Contractor 
Loral Data Systems. 


Mass storage unit 

The Mass Storage Unit (MSU) magnetic bubble mem- 
ory provides mass memory in extremely rugged 
environments. The unit is fully operational over the 
combined range of shock, vibration, temperature, alti- 
tude and humidity encountered in MIL-E-5400 Class II 
systems. 

The MSU is implemented with 4 Mbit magnetic bub- 
ble devices designed to provide real-time access and 
full read and write capability in a large-capacity non- 
volatile memory. Modular memory design provides 
incremental expansion in 2 Mbyte steps to satisfy appli- 
cation requirements. Real-time access is provided over 
a MIL-STD-1553 databus. 

Packaging of the present 8 Mbyte MSU is accommo- 


dated in a standard % ATR enclosure. Larger capacity 
memories are readily provided through modular expan- 
sion to 40 Mbytes in a full ATR enclosure. 


Specifications 

Dimensions: 194 x 124 x 324 mm 

Weight: 7.26 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 
Reliability: (000 h MTBF 


Contractor 
Loral Data Systems. 


Master bus controller 

The master bus controller provides total control over 
data passing between subsystems on a MIL- 
STD-1553A databus. It interfaces to dual redundant 
busses and is programmed to adhere to MIL- 
STD-1553A protocols. The unit commands and con- 
trols all data transfers, provides for validity chec'..; 
detects unreliable remote terminals by analysing status 
words, recognises databus failures and automatically 
switches to the redundant databus in the event of a fault 
being detected. It also contains self-test features to 
ensure confidence in internal operations. The program- 
ming technique can accommodate additional remote 
terminals and messages with minimum changes to the 
software or hardware. There is also capacity for extra 
computational tasks within the microprocessor in 
addition to the bus control function. 


Specifications 

Dimensions: 170 x 343 x 193 mm 
Weight: 6.35 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
Design and construction: MIL-E-5400 
EMC test: MIL-STD-462 

Environmental test: MIL-STD-810B 


Status 
In production. 


Contractor 
Loral Data Systems. 


Remote terminal 

The remote terminal is a compact system that performs 
analogue-to-digital conversion of aircraft control sig- 
nals. It receives analogue information from controls and 
discrete switches and digital data from systems such as 
radar altimeters and radar systems for transmission on 
a MIL-STD-1553A/B databus. The unit contains a mul- 
tiplexed converter, which scales and formats data to 
comply with databus requirements and receives dis- 
crete switch analogue and digital inputs. Flexibility is 
incorporated by using microprocessor control and 
modular design, making the unit easily expansible and 
an effective system for the integration of analogue con- 
trol subsystems onto a MIL-STD-1553A/B databus. 


Specifications 

Dimensions: 170 x 343 x 193 mm 

Weight: 5.44 kg 

Power supply: 115 V AC, 400 Hz, single or 3 phase 
Design and construction: MIL-E-5400 

EMC test: MIL-STD-461 

Environmental test: MIL-STD-810B 


Status 
In production. 


Contractor 
Loral Data Systems. 


ASPRO-VME parallel/associative 


computer 

The ASPRO-VME, Loral’s fourth-generation parallel 
processing computer, is a modular open-architecture 
VME-compatible card set. It is capable of performing 
between 150 MFLOPS and 2.4 GFLOPS. The basic 
three-module 512 processor configuration can be 
expanded from 512 to 8192 processor elements. Each 
of the parallel processors, called processing elements 
(PEs), contains a full 32-bit IEEE floating point pro- 
cessor and a bit-serial processor. 

A module occupies a single VME card slot and con- 
sists of two printed circuit boards attached to a cold 
plate. The entire ASPRO-VME, in its basic configur- 
ation, requires three VME slots. 

Programmable in Ada, ASPRO-VME is supported by 
a powerful software development tool set which allows 
application programs to be easily developed. Because 
of ASPRO’s single instruction multiple data stream 
architecture, modular expansion from 512 PEs to 8192 
PEs can be accomplished without rewriting software. 

The architecture delivers high speed flexible compu- 
tational capability. While performing sophisticated 
tracking, correlation and data fusion algorithms, 
ASPRO can also process doctrine management state- 
ments that alert the operator to situations of interest. 


ASPRO-VME is available in a rugged and full MIL- 
Spec configuration. It can operate in a stand-alone 
mode or be directly embedded in commercial and rug- 
ged workstations with 6U VME slots. Applications for 
ASPRO-VME include command and control, corre- 
lation and tracking, data fusion, database manage- 
ment, signal processing, expert systems, neural 
networks and image processing. 


Specifications 
Weight: 2.59 kg 
Power: 80 W 


Status 
Production units available. 


Contractor 
Loral Defense Systems, Akron. 


Associative processor 

The ASsociative PROcessor (ASPRO) is a small but 
powerful unit embedded in the Grumman E-2C 
Hawkeye’s avionics suite. It performs millions of oper- 
ations per second to track potentially thousands of tar- 


gets. It also performs additional display processing 
functions on the aircraft. 

Since it was originally developed, ASPRO’s process- 
ing throughput has been increased and its memory 
doubled, with no increase in volume. In addition, a sys- 
tem to meet MIL-E-16400 has been built. Loral is 
developing an advanced ASPRO for the E-2C to run on 
Ada, to further increase the system throughput signifi- _ 
cantly, greatly expand the memory, add more process- 
ing elements and increase floating point performance. 


Specifications 

Dimensions: 203 x 229 x 254 mm 
Weight: 14.5 kg 

Power: 200 W 

Reliability: 4500 h MTBF 
Throughput: 50 Mops 


Status 
In service in the Grumman E-2C Hawkeye. 


Contractor 
Loral Defense Systems, Akron. 


Hawk/II MIL-Spec computer 

The Hawk/II is a 32-bit multiple processor computer. 
CPU performance is 8 Mips for a single processor or 
15.5 Mips for a double processor. Memory capacity is 8 
or 64 Mbytes (Model 5011) or 16 Mbytes (Model 5012). 
Radiation hardening and TEMPEST designs are 
available. 


Specifications 

Dimensions: 195 x 320.5 x 581.7 mm 

Weight: 38.56 kg 

Altitude: up to 50 000 ft 

Temperature: —55 to +71°C 

Vibration: 10 g with isolation, 2 g hard-mounted 
Reliability: >MIL-HDBK-217E 


Status 
Available. 


Contractor 
Loral Rolm Computer Systems. 


Hawk/32 MIL-Spec computers 

The MIL-Spec commercially developed Hawk/32 super 
mini-computer has been selected for a variety of land, 
sea and air military applications. The Hawk/32 was 
introduced during 1991. This computer offers compati- 
bility with military hardware, filling a niche between rug- 
ged and full MIL-Spec computers. 

The Hawk/32 is a single processor 32-bit computer. 
CPU performance is 1.1 Mips. Models are available 
with memory capacities of 2 Mbytes, 32 Mbytes (Model 
1901 or 1904) or 8 Mbytes (Model 1906). Radiation 
hardening is available for the Model 1900. TEMPEST 
hardening is also available. 


Specifications 

Dimensions: 195 x 320.5 x 581.7 mm 

Weight: 40.82 kg 

Altitude: up to 50 000 ft 

Temperature: —55 to +54°C 

Vibration: 10 g with isolation, 2 g hard-mounted 
Reliability: >MIL-HDBK-217E 


Status 

Over 250 units have been delivered since 1986 for pro- 
grammes such as the US Army/Air Force Joint STARS 
and the US Navy TACAMO. 


Contractor 
Loral Rolm Computer Systems. 


AN/ASQ-195 signal data 


converter set 

The AN/ASQ-195 signal data converter set is a multi- 
functional digital processor that provides control and 
data interchange for radios, instrument landing sys- 
tems, Tacan, automatic direction-finders, sensors such 
as LANTIRN and radar altimeters, air-to-air interrog- 
ation, IFF and avionics BIT. The system has been 
designed for the F-15E but can be adapted to other air- 
craft. Each of the two units serves as backup or redun- 
dant data processor for the other unit for many of the 
functions. 

The AN/ASQ-195 features three dual redundant 
1553B databus interfaces, three RS422 databus inter- 
faces, three MIL-STD-1750A microprocessors, six se- 
rial microcontrollers, 120k EEPROM memory, 240 
programmable discrete output interfaces, 355 pro- 
grammable discrete input interfaces, four synchro inter- 
faces and 28 analogue interfaces. 

Display of the INS parameters, frequencies and 
channel selection is provided by the up-front control 
panel, communicating with the AN/ASQ-195 via the 
RS422 databus. 


Contractor 
McDonnell Aircraft Company. 


Integrated controls and avionics 


for air superiority 
McDonnell Douglas is working under a $45 million US 
Air Force contract to develop and test Integrated Con- 


trols and Avionics for Air Superiority (ICAAS) technol- 
ogies for fighter aircraft. The ICAAS programme, which 
uses advanced software and parallel processing com- 
puters, is designed to help fighter pilots contend more 
effectively with numerically superior and technologi- 
cally advanced aircraft such as the MiG-29 Fulcrum and 
Su-27 Flanker, as well as the next generation of combat 
aircraft. ICAAS will help pilots to assess tactical situ- 
ations faster and with greater precision. The system 
analyses air-to-air threats and offensive/defensive 
options and then gives pilots steering cues to fly the 
profiles they select. 

The ICAAS programme builds on previous McDon- 
nell Douglas projects that used advanced cockpit dis- 
plays to give fighter pilots improved situational 
awareness. ICAAS introduces a new capability called 
situational assessment to go along with situational 
awareness. 

Under the Air Force contract awarded in December 
1988 McDonnell Douglas developed hardware and 
software for ICAAS and is conducting Air Force piloted 
simulator tests in the period from 1991 to mid-1993 with 
ICAAS hardware and software in the loop. Air Force 
flight testing took place in early 1992 but was cut short 
by funding constraints. Some ICAAS technologies 
could become operational by 1995. ICAAS uses two 
high-speed high-capacity parallel processing com- 
puters, developed by Lear Astronics Corporation, to 
assess rapidly the actions of threat aircraft. 

Advanced software programs enable ICAAS to evalu- 
ate data from the aircraft’s sensors and systems and 
generate recommended offensive/defensive options 
and steering cues for the pilot. Software for ICAAS is 
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written in Ada. McDonnell Douglas has been flight test- 
ing an Ada Based Integrated Control System (ABICS) in 
a two-seat F-15B since 1984, applying the technology to 
flight control laws, weapons fire-control laws, and tech- 
nology and sensor management. The same F-15B used 
in the ABICS programme was used for ICAAS flight 
testing. 

ICAAS also draws on several other McDonnell Dou- 
glas programmes including Pilot’s Associate, the Big 
Picture cockpit display, the Agile Eye helmet-mounted 
sight and display and Cockpit 2000. The Air Force 
piloted simulator test took place in the Big Picture simu- 
lator dome. Air Force pilots wore the Agile Eye helmet- 
mounted sight and display which projects primary flight 
data such as altitude, speed, heading and targeting 
cues on to the inside surface of the helmet visor. The 
instrument panel features the McDonnell Douglas 
Cockpit 2000 concept including a large CRT display 
measuring approximately 254 x 254 mm. Other sys- 
tems, such as the advanced APG-70 high resolution 
radar, central computer and display processor, are tak- 
en from the F-15E fighter. 


Status 

ICAAS technologies could be used to upgrade current 
fighters and could be applied to the F-15, F-16, F/A-18, 
AV-8B, F-22 and AX aircraft. 


Contractor 
McDonnell Aircraft Company. 


AR 850 altitude reporter 


The AR 850 utilises a solid-state sensor to report alti- 
tude up to 30 700 ft. Designed to be used in non-press- 
urised temperature-controlled environments it can be 
installed behind or beneath the instrument panel. It 
Operates independently of other altitude-reporting 
equipment and eliminates the need for an encoding 
altimeter. 

The AR 850 is plug compatible with the AR 500 and 
with the Narco AT Series of ATC transponders. The AR 
850 is ideally suited for use with other principal brands 
of transponders and can be easily adjusted for corre- 
spondence with the indicating altimeter as required by 
FAR 91.36. 

The AR 850 operates on 11 to 32 V DC with only a 
minimal power drain of 0.35 A after warm-up. The unit is 


compact, light in weight and easily installed with the 
optional quick-release mounting tray which also facili- 
tates removal for servicing. A blind encoder, its removal 
will not ground the aircraft as is the case with encoding 
altimeters. 


Specifications 

Dimensions: 85.1 x 113 x 156.2 mm 

Weight: (AR 850 unit and tray) 0.354 kg 

Power supply: (max) 11-32V DC, 1.4A, (average) 
0.35 A 

Altitude: up to 30 700 ft. 


Contractor 
Narco Avionics. 


The Narco Avionics AR 850 altitude reporter 


AN/AYK-42(V) processors 

The most significant machine in the AN/AYK-42(V) 
range is the Norden PDP-11/34M processor. All 
machines in the series are airborne processing units 
which are software and interface compatible with Digi- 
tal’s PDP-11 system. Fully militarised, they are suitable 
for applications ranging from tactical avionics to com- 
plex command and control. 

The PDP-11/34M unit includes a complete pro- 
cessor, memory, peripheral interfaces and power sup- 
ply on a single chassis. Modular unit construction 
ensures quick and easy replacements. 

Features include: a complete PDP-11 instruction set 
(over 400 instructions); 1 k word cache memory option; 
memory expansible up to 128k words; 16k or 32k 
word memory modules; 900 ns cycle time in core mem- 
ory; memory management and protection; hardware 
multiply and divide; floating point processor option; 
hardware stack processing; and an input/output rate 
up to 1.1 M words a second. 

Another processor in this range, the Norden PDP-11/ 
70M, can comprise up to four 1 ATR boxes dedicated 
to processing, power supply, 256 k words memory and 
expander (extra input/output options) facilities respect- 
ively. This unit can perform up to 850 Kips. The Norden 
LSI-11M is a single card version of the same processor 
design which operates at approximately 200 Kips. It 


has 4 k words of random access memory and can be 
associated with 16k or 32k word core storage 
modules. 


Specifications 

Norden PDP-11/34M 

Dimensions: 498 < 257 x 194 mm 

Weight: 22.7 kg 

Power: 410 W max 

Computer type: binary, fixed and floating point 
Word length: 32- or 64-bit 

Instruction set: > 400 instructions (as PDP/11) 
Typical speeds: (without cache) 275 Kips 
(with cache) 400 Kips 

Execution time 

(add) 1.9 us 

(multiply) 9.0 us 

(divide) 12.9 us 

Input/output: 5-12 slots. Up to 1.1 M words/s 
Memory: (core) up to 128 k words 
Environmental specification: MIL-E-5400 


Status 
In production. 


Contractor 
Norden Systems Inc. 


MIL VAX II ruggedised DEC-based 


processor 
Norden’s ruggedised version of Digital Equipment Cor- 
poration’s VAX processor, designated MIL VAX Il, is 
housed in a single ATR case and offers 10 Mbytes of 
memory. It executes the extensive range of VAX soft- 
ware, using the VAX/ELN real-time operating system; it 
is supported by an Ada compiler and offers a wide 
range of interfaces. 

As well as being protected from severe environ- 
ments, the processor is built for EMI protection, Tem- 
pest control and nuclear survivability. 


Specifications 
Dimensions: 193 x 259 x 498 mm 
Weight: 143 to 200 kg 


Contractor 
Norden Systems Inc. 


Omnidirectional air data system 

Developed for helicopter applications, the Omnidirec- 
tional Air Data System (OADS) consists of a mast- 
mounted sensor, connected cable and air data com- 
puter, and provides an airspeed output over the range 


Oto 200 kts irrespective of direction. Additional outputs 
include forward, rearward and sideways speed compo- 
nents, air density, altitude, air temperature and press- 
ure. The original Pacer OADS was used in the Bell X-22 
ducted propeller tilt engine V/STOL research aircraft 


built in the early 1970s. The current system is in pro- 
duction for the US Army AH-64A Apache anti-tank and 
US Coast Guard Eurocopter HH-65A Dolphin search 
and rescue helicopters. In July 1987 a technology trans- 
fer contract was signed with the China National Aero- 
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Technology Import and Export Corporation (CATIC). 
This will involve production of helicopter air data sys- 
tems configured for the Z-9 helicopter, which is itself 
built in China under licence from Aerospatiale. 


Specifications 

Dimensions: (sensor) 254 x 76 x 76 mm 
(computer) 184 x 127 x 241 mm 
Weight: (sensor) 1 kg 

(computer) 2.7 kg 


Status 
In production for the McDonnell Helicopters AH-64, 
Eurocopter HH-65A and Chinese Z-9 helicopters. 


Contractor 
Pacer Systems Inc. 


The Pacer omnidirectional air data system 


1416A general-purpose processor 
The 1416A compact general-purpose digital processor 
provides highly reliable and powerful processing for 
general avionics, fire-control, communications, weap- 
ons and countermeasures control and electronic war- 
fare applications. The software-based Honeywell 
U1616, is AN/UYK-20 compatible and host compilers 
are available for Coral 66, Fortran and CMS-2 high- 
order languages. There is a real-time executive facility 
for scheduling interrupt handling, error processing and 
system initialisation. 


Specifications 

Format: 1 ATR 

Weight: 15 kg 

Power supply: 28 V DC, 175 W 

Computer type: binary, fixed and floating point, two’s 
complement 

Word length: 16-bit 

Typical speed: 700 Kops 

Max address range: 512 k words 


Memory type Access time Cycle time 
HMOS RAM 170 ns 300 ns 
NMOS RAM 380 ns 500 ns 
CMOS RAM 380 ns 500 ns 
PROM 230 ns 350 ns 


Typical execution time 
(add) 0.50 and 1.50 tus 
(multiply) 2.75 and 3.50 us 
(divide) 6.25 and 7.25 us 


Status 
No longer in production. 


Contractor 
Paramax Systems Corporation. 


AN/ASQ-212 mission processing 


system 

The AN/ASQ-212 system consists of the CP-2044 com- 
puter and several interconnection devices which com- 
prise a form, fit and function replacement for the 
AN/ASQ-114 computer, data analysis logic units and 
the signal data converter. The extended memory 
upgrade of the AN/ASQ-114 computer is transferred to 
the CP-2044 and used both for global and secondary 
memory. The CP-2044 incorporates Motorola 68030 
processors to provide a throughput ranging from 10 to 
25 MIPS, which is 30 times greater than the current sys- 
tem in the P-3C Update I/IIl aircraft at a fraction of the 
current size, weight and power requirements. In the full 
Update III Ada implementation, less than 50% of the 
CP-2044 minimum throughput and memory capacity is 
utilised. 

The CP-2044 VME bus open architecture can be con- 
figured with additional processing, memory and input/ 
output modules to meet the requirements of new sub- 
systems such as GPS and Satcom, and of processing 
intensive functions such as sensor post-processing and 
data fusion. 


The Paramax 1416A general-purpose computer 


Initially designed for retrofit into P-3C Update 1/III air- 
craft, the AN/ASQ-212 can be easily tailored to the 
requirements of other P-3C configurations as well as 
new aircraft. 


Status 

The AN/ASQ-212 system is being developed for the US 
Navy under a two-phase programme that began in Sep- 
tember 1989. The first production systems will be 
installed in Navy test aircraft and training facilities 
beginning in May 1993, at a rate of four systems per 
month. Plans call for 150 operational systems to be 
installed beginning in October 1993. In addition, two 
foreign P-3C operators will take delivery of the AN/ 
ASQ-212 beginning in 1993 and several other countries 
are also considering use of the AN/ASQ-212 system. 


Contractor 
Paramax Systems Corporation. 


AN/AYK-14(V) computer 

The AN/AYK-14(V) is a family of high performance func- 
tionally partitioned modules which include processing, 
input/output, memory and power modules. The build- 
ing block approach adopted by the AN/AYK-14(V) 
means that configurations can be tailored to user 
requirements. In addition, the software is compatible 
with the AN/UYK-20 and AN/UYK-44 computers. The 
flexibility of the AN/AYK-14(V) permits hardware con- 
figurations that vary widely from small embedded appli- 
cations with minimum memory and 1|/O to large 
multichassis computer systems with extensive memory 
and |/O. 


Status 
No longer in production. The AN/AYK-14(V) is being 
used as the F/A-18 central mission computers, LAMPS 
Ill central mission and ECM processor, EA-6B elec- 
tronic warfare computer, E-2C passive detection sys- 
tem computer, AV-8B central mission computer, EP-3C 
ESM processor and P-3C ESM processor. It is also 
used in F-14 and V-22 aircraft. 

Unisys is the second source supplier of this equip- 
ment, Computing Devices being the prime source. 


Status 
No longer in production. 


Contractor 
Paramax Systems Corporation. 


Avionic common module systems 
Paramax is the technology leader for development, 
application, implementation and integration of JIAWG/ 
MASA/SHARP avionics common module processing 
clusters and systems. These capabilities and resources 
are aimed at allowing module users complete inte- 
gration control from subsystem development to system 
platform implementation. 

The foundation of common module information pro- 
cessing systems at Paramax is extensive work in VHSIC 
design. A limited number of these standard VHSIC 
chips enable creation of a family of modules that can be 
used in different avionics systems. Designed in the 
Standard Electronic Module (SEM) E format, each mod- 
ule measures 149.3 x 162.6 x 14.7 mm. 

The Paramax family of avionics common modules 
consists of seven processing and I/O SEM-E module 
types, a power supply SEM-E module, backpanels, lig- 
uid or air-cooled racks and active and passive star 
coupler technology. Re-usability and standardisation 
have been stressed within the design philosophy for the 
avionic equipment family. Paramax has created a gen- 
eric modular, module functional design to promote re- 
use of ASIC devices and to support integrated 
diagnostics. 

The Paramax Advanced General-Purpose Processor 
Element (AGPPE) is a 32-bit RISC-based data and sig- 
nal processor module ideally suited for avionic systems 
applications. Equipped with a MIPS R3000 RISC pro- 
cessor, its pipelined architecture yields very high 
throughput while its standard SEM-E format and three 
input/output interfaces allow easy integration in various 
systems. 

Advanced ceramic circuit boards and surface-mount 
components contribute to AGPPE’s light weight, low 
power consumption and dense packaging. Full 32-bit 
operation is enhanced by a five-stage pipeline, on-chip 
cache control and an on-chip memory management 
unit. Block refilling of both instruction and data caches 
is Supported. 

The Mips R3000 processor executes instructions up 
to 20 times faster than the VAX 11/780. In addition the 
R3010 floating point co-processor chip handles floating 
point arithmetic compliant with the ANSI/IEEE 
standard. 

Onboard memory resources include a 1 Mbyte 
SRAM which can be accessed synchronously in two 
CPU clock cycles. Bootstrap and debug code can be 
stored ina 128 kbyte EEPROM. Separate 16 kbyte data 
and instruction caches, which effectively double the 
available cache memory bandwidth, provide instruc- 
tions and operands at the CPU clock rate. Other fea- 
tures that enhance performance include a four-word 


buffer for block refill of each cache and a one-word, 


write buffer for writes to main memory. 
The module features TM bus and a Paramax- 
designed maintenance controller ASIC with an 
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IEEE-488 channel for console operations. A network 
interface controller provides a one-chip interface from 
the AGPPE to a data flow network, a 32-bit parallel bus. 


MIL-STD-1750A processor 

The MIL-STD-1750A processor module is a 3.85+ Mips 
VHSIC processor with 512 k words of local SRAM, plus 
8k words of start-up ROM and Pl-bus, TM-bus and 
IEEE-488 standard I/O interfaces on a single-width dou- 
ble-sided % ATR size SEM-E module. The module’s cer- 
amic printed circuit boards and_ surface-mount 
components provide a dense, lightweight, low power, 
general-purpose data processor module. The highly 
parallel pipelined architecture enables high through- 
put. Advanced built-in test techniques reduce life cycle 
costs by supporting two-level maintenance. In addition, 
the standard SEM-E size and three standard I/O inter- 
faces allow easy integration into a variety of systems. 

The processor module has an onboard MIL- 
STD-1750A maintenance controller to automate built-in 
test on the module, communicate with the other mod- 
ules via the TM-bus and handle console operations via 
the IEEE-488 bus. 

The MIL-STD-1750A data processor’s three CMOS 
gate arrays, the CMOS semi-custom maintenance con- 
troller common to the Paramax common module family 
and the ECL clock chip are equivalent to over 160 000 
gates. 


High-speed databus interface 
The High-Speed DataBus (HSDB) interface module 
integrates the high performance processor with a linear 
token-passing high-speed fibre optic databus on a sin- 
gle-width double-sided “4 ATR size SEM-E module. 
The HSDB module provides a dual redundant 
50 Mbit/s fibre optic system interface, processor, 256 k 
words of local SRAM, a subsystem interface, mainten- 
ance via the TM-bus and |EEE-488 bus I/O interfaces. 
The module functions are highly integrated, using 
surface-mount components. The HSDB can be con- 
figured with processor/bus combinations consisting of 
either the high performance 1750A processor or the 
MIPS-based RISC processor and with either a PI or N 
bus subsystem interface. The HSDB interface module 
has a CMOS gate array, an ECL gate array and hybrid- 
ised fibre optic transmitters and receivers for the HSDB 
interface. 


DC-DC converter 

The Paramax DC-DC converter is a single-width % ATR 
SEM-E size power supply that provides over 200 W of 
regulated power from an unregulated 270 V DC bus. 
The converter uses a standard power supply topology 
with hybrids and high frequency techniques to attain 
high efficiency, high reliability and small size. 

Input power to the converter is +135 V DC and 
-135 V DC (270 V DC line-to-line) MIL-STD-704D. Out- 
put voltages are +5 V DC, -15V DC, -5.2 V DC and 
+80 V DC. The efficiency of the DC-DC converter is 80 
per cent at full load. Up to six modules may be paral- 
leled to increase current capacity and/or provide 
redundancy. 

The converter has a patented digital controller to 
enhance stability, improve testability and provide fault 
detection. The module has a slave TM-bus interface to 
communicate with other modules in the subsystem. 


Contractor 
Paramax Systems Corporation. 


U1635 MIL-STD-1750A computer 


The U1635 enhanced processor is a third-generation 
microprogram-controlled general-purpose MIL- 
STD-1750A Notice 1 processor. A sophisticated archi- 
tecture implemented with the Paramax VLSI bipolar 
gate array technology allows the U1635 to attain a per- 
formance in excess of 1.5 Mips based on the US Air 
Force’s Digital Avionic InStruction mix (DAIS) and 
1.25 Mips based on SEAFAC’s Szewerenko mix. SEA- 
FAC certification was received in September 1985 
when it became one of the first processors to complete 
the Air Force’s new verification software successfully. 

This compact and powerful processor consists of 
two 152.4 x 228.6 mm single-sided shop-replaceable 
units which are conduction-cooled and dissipate only 
33 W. These two cards provide for convenient ATR 
packaging and take up less physical space than stan- 
dard double-sided single-module processors. The card 
set has been designed and qualification-tested to the 
environmental levels defined by MIL-E-5400 Class 2. 

The processor can be readily embedded and is cur- 
rently being used in many avionic systems. An exten- 
sive library of built-in functions is available, along with a 
large area of unused firmware to allow for user-defined 
functions. The U1635 implements extensive built-in test 
firmware and hardware. The built-in tests are executed 
on power-up and may also be called up for operational 
background testing. 


Specifications 

Dimensions: (PC card size) 228.6 x 170.9 x 11.4 mm 
Weight: 1.72 kg 

Power supply: (DC input) 5 V DC +10%, 2 V DC +5%, 
12 V DC +10%, 33 W 


Status 
The processor is used in the Weasel attack signal pro- 
cessor in the US Air Force F-4G Wild Weasel aircraft. 


Contractor 
Paramax Systems Corporation. 


U1638A MIL-STD-1750A 


computer 

The U1638A computer is a militarised radiation-hard- 
ened general-purpose avionic computer that meets all 
the requirements of MIL-STD-1750A Notice 1. The 
U1638A computer uses the Paramax U1635 _ high- 
speed MIL-STD-1750A central processing unit. The 
U1638A combines this high-density high-speed micro- 
programmed CPU with memory, input/output inter- 
faces and power conditioning to provide the 
high-speed data computation, data storage and data 
transfers required for avionic systems. 

The U1638A computer is packaged as a MIL- 
STD-1788 type 10 chassis which includes 12 shop- 
replaceable units. One is a power supply/power con- 
ditioner and 11 are processor and 1/O printed circuit 
cards. 

Using the U1635 CPU in conjunction with a high per- 
formance cache memory, the U1638A achieves a DAIS 
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mix performance in excess of 1.5 Mips. The main mem- 
ory consists of one million words of non-volatile core 
memory organised as two 512 k modules. The primary 
input/output interfaces are the four MIL-STD-1553B 
dual redundant and multiplex databusses. 

The. U1638A includes a programmed |/O channel 
and 16 input and 16 output discretes which are pro- 
gram-controlled and can be defined to meet the user’s 
needs. Four external interrupts and five identification 
bits are also provided. The unit is radiation hardened 
with a radiation detector, power dump circuitry, a 
microcontrolled main memory radiation event recovery 
system independent of macro software and EMP 
protection. 


Specifications 

Dimensions: 193.5 x 322.3 x 319 mm 

Weight: <23 kg 

Power supply: (dual AC input) 115 V AC, 400 Hz, 3 
phase, 350 W 


Status 
In production for the Northrop B-2. 


Contractor 
Paramax Systems Corporation. 


U1680 MIL-STD-1750A computer 
The U1680 Weasel Attack Signal Processor (WASP) is 
a multiple processor subsystem that provides the 
necessary computational, control, data storage and 
interface capability required of an avionic system. The 
U1680 includes three identical high performance pro- 
cessing units, of which one is a central processing unit 
and two are supporting data processing units. Each 
processor implements the MIL-STD-1750A Notice 1 
Instruction Set Architecture (ISA) and includes most 
ISA options. Total aggregate performance of this mul- 
tiple processor is in excess of 4.2 Mips when measured 
to the DAIS instruction mix. The U1680 is the only mul- 
tiple processor certified by the SEAFAC VSW MIL- 
STD-1750A validation software. 

The U1680 is qualified to MIL-E-5400 Class 2 and is 
well suited for high performance airborne applications. 
It is packaged as a single LRU, with a volume of 
approximately that of a full ATR enclosure. The U1680 
can be configured with up to 393 216 words of main 
memory and 81 716 words of input/output buffer mem- 
ory. In addition to this extensive memory capacity, the 
U1680 has a self-contained non-volatile mass storage 
memory with capacity of up to 542 288 words. The 
U1680 also includes a variety of both parallel and serial 
input/output interfaces including dual redundant MIL- 
STD-1553B multiplex databus. 


Specifications 
Dimensions: (chassis size) 355.6 X 177.8 x 464.8 mm 
Weight: <38.5 kg 


Status 
In service in the US Air Force F-4G Wild Weasel aircraft. 


Contractor 
Paramax Systems Corporation. 


Aircraft systems processor 

SCI is currently producing two distinct versions of the 
Aircraft Systems Processor (ASP) for the AH-64D Long- 
bow Apache. These are the systems processor and the 
weapons processor, which vary in input/output and 
content. These processors provide all mission data, 
housekeeping and weapons processing and have been 
successfully integrated and flight tested in the first 
Longbow Apache prototype aircraft. Extensive use of 
ASICs, SMT, double-sided circuit card assemblies and 
controlled impedance motherboards has resulted in a 
full MIL-E-5400 processor that has 330 input/output 
channels, dual 1750A CPUs, dual 1553 interfaces and 
extensive BIT implementation, including built-in logic 
analyser and console de-bugging functions. 

The ASP features high density input/output com- 
bined with high computational throughput and flexi- 
bility and low weight and size. The ASP chassis is an 
eight-slot air-cooled aluminium housing. Five of the 
slots are general purpose, one slot is dedicated to the 
power supply module and one slot is double width to 


The SCI aircraft systems processor can house up to six modules 
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accommodate a piggyback module or other oversize 
assembly. Each ASP housing can contain up to 14 
CCAs on six modules, plus a power supply. All ASP 
modules are double-sided SEM-E size with an alu- 
minium core to provide efficient heat transfer. 

Available as an option is a R3000 CPU to replace the 
1750 CPU for those applications that need significant 
processing power above that offered by the 1750 CPU. 
The R3000 CPU is based around the LSI Logic 
LR33000, the first integrated Mips architecture micro- 
processor. Within a single chip, the LR33000 combines 
the scalar processor and cache/memory manager por- 
tions of the Mips architecture, as well as 1 kbyte of high 
speed data cache memory and 8 kbytes of high-speed 
instruction cache memory. Operating at 30 MHz, the 
R3000 CPU offers performance figures of 15 Mips or 
greater. 


Specifications 

Dimensions: 190.5 x 193 x 203.2 mm 
Weight: 6.35 kg 

Reliability: 6000 h MTBF 


Contractor 
SCI Systems Inc. 


: 


Two different versions of the ASP are being produced for the AH-64D Longbow Apache 


Electronic library system 

The electronic library system provides immediate 
onboard access to all the data necessary to fly or sup- 
port an aircraft, including comprehensive worldwide 
navigational data and charts; maintenance, operational 
and cargo data; and airline policy manuals and other 
reference material. It uses a powerful central processor 
and high capacity storage to support up to five users at 
the same time. Each user has a colour display, cursor 
control and keyboard. A larger format printer can be 
used if hard copy is needed. Because the system uses 
a standard networking protocol, it can be connected to 
other resources for more information or to receive 
updates or revisions to the document database. 


Smart access saves time. If the document references 
another, selecting the reference displays the relevant 
text. A figure or diagram is also displayed when the ref- 
erence is selected. Text, diagrams or figures are easily 
printed using the onboard printer. 

By eliminating paper documents and producing, dis- 
tributing and revising documents electronically, costs 
are brought under control. 

Optical disk technology is used to keep thousands of 
pages of data on a high density disk. The data is avail- 
able instantly on demand. Flat panel displays are used 
on the flight deck or at other locations on the aircraft. 

The ground-based document preparation system 


allows airlines to define which documents are available 
on an aircraft. Document review software provides pull- 
down menu option selector, on-line help, flexible print 
capability, comprehensive word search and bookmark 
text identification. Hypertext links document refer- 
ences, figures, diagrams and other related material. 
There is a pan and zoom facility for graphics. 


Contractor 
Smiths Industries Aerospace, Grand Rapids. 


SPARC-2cE and 1E rugged 


workstations 

The SPARC-E Series of workstations is an expandable 
field-proven rugged VME version of the Sun desktop 
SPARCstation. It has an 18-slot 6U card cage and one 
or two Sbus slots available for system expansion, with 
options for two 9-slot or three 6-slot backplanes and a 
Tempest option. The SPARC-E Series has a built-in per- 
formance monitoring unit for operational readiness, 
drive bays for removable mass storage or peripheral 
backup devices and removable washable air intake fil- 
ters for operation in severe sand and _ dust 


environments. 


The Solaris Systems SPARC-E workstation 


Contractor 
Solaris Systems. 


SPARCserver 300, 490 and 
690MP rugged Tempest 


workstations 

The SPARCserver 300, 490 and 690MP rugged Tem- 
pest workstations have high system throughput and 
input/output performance for harsh tactical environ- 
ments and are fully compatible with Sun Microsystems 
series of file servers. They have 32 to 672 Mbyte ECC 
RAM, front removable peripherals, power supply and 
cards. Available with VX and MVX accelerated graphics 
options, they have 12 9U VME slots for system expan- 
dability and removable washable air intake filters for 
sand and dust environments. 


Contractor 
Solaris Systems. 


SPARCstation 10, 2, LX and 
SPARCclassic rugged 


workstations 

The SPARCstations are rugged Tempest rack-mounted 
versions of the powerful desktop Sun Microsystems 
SPARCstations. With 28 to 107 Mips per SPARC CPU 


The Solaris Systems SPARCstation 2 rugged work- 
station 


and 16 to 512 MBytes RAM, they offer the compu- 
tational power and flexibility suitable for a variety of 
tasks. They also offer 2 to 4 Sbus expansion slots for 
input/output flexibility and have built-in or removable 
memory storage peripheral bays for tactical security. 


Contractor 
Solaris Systems 


Mark I! ground-proximity warning 


system 

Sundstrand’s Mark Il Ground-Proximity Warning Sys- 
tem (GPWS) computer is designed for aircraft wired to 
ARINC 594 standard and is suitable for service in a wide 
cross-section of commercial, military or business air- 
craft. The Mark II model is claimed to be the first GPWS 
to use a Mach/airspeed input and therefore to have a 


much faster response time than previous GPWS com- 
puters. It was the first such system to offer voice alerts 
which specifically identified each warning mode, and 
the first to offer a warning mode for minimum approach 
conditions. 

Warning modes for the Mark II unit are generally the 
same as for the Sundstrand digital GPWS (see next 
entry) although there are differences between the warn- 
ing times and the warning envelopes themselves. 


Specifications 
Format: % ATR short 
Weight: 3.63 kg max 


Status 


In production and service. Selected by the US Navy for. i 


the UC-12B. 
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The Sundstrand Mark II ground-proximity warning 
system 


Contractor 
Sundstrand Data Control Inc. 


Mark V digital grounc-proximity 
warning system computer 

The Sundstrand digital ground-proximity warning sys- 
tem computer is designed for service with aircraft 
equipped with ARINC 700 avionics. It provides the flight 
crew with backup warning for seven potentially danger- 
ous situations including windshear conditions. 

Alerts and warnings are provided by steady or flash- 
ing visual indications and by audible warnings. Each au- 
dio warning is also annunciated to identify the particular 
situation such as excessive descent rate, excessive 
closure rate to terrain, significant altitude loss after 
take-off, insufficient terrain clearance, excessive de- 
scent below glideslope, altitude call-outs and wind- 
shear detection. 

Windshear detection and annunciation are provided 
by Sundstrand’s Mark V computer. When the computer 
detects an impending windshear situation, an optional 
amber light is turned on in the cockpit. If the aircraft 
experiences further windshear severity, a red warning 
light is displayed along with a voice message ‘wind- 
shear’ repeated three times. The windshear alert func- 
tion takes priority over other GPWS alerts. 

Other alerts are repeated twice. If the aircraft’s per- 
formance continues to degrade, the message is 
repeated. A particular advantage of the variety of voice 
alerts is that its operationally orientated warnings per- 
mit confirmation by cross-checking of the panel instru- 
ments. Diagnosis of flight warnings can thus be quickly 
carried out and corrected. The speed of the ground- 
proximity warning system envelopes has _ been 
increased, providing longer warning times. 

The system contains a number of features to assist in 
test maintenance and repair procedures. These include 
anon-volatile memory which stores both steady-state or 
intermittent faults occurring over the last 10 flight sec- 
tors and which can be erased only when the unit is 
removed from the aircraft for bench work. The 
accepted test procedure is programmed within the 
computer and a simple test fixture is all that is required 
to re-address computer output data back into the com- 
puter itself. An alphanumeric display on the front of the 
unit can be used to isolate faults and indicate specific 
LRUs which require replacement. Faults can be iso- 
lated on the bench to board level. 

The GPWS complies with ARINC 600 standards and 
its sub-components are grouped by circuit function on 


The Sundstrand Mark V digital ground-proximity 
warning system computer 


plug-in/fold-out removable printed circuit boards with 
easily removed captive hardware. Latitude and longi- 
tude are used to modify warning boundaries at certain 
locations to reduce nuisance probability, or increase 
available warning time. 


Specifications 
Format: 2 MCU 


Status 
In production and service. In 1989 Southwest Airlines 
ordered Mk V GPWS for its fleet of Boeing 737-300 
aircraft. 


Contractor 
Sundstrand Data Control Inc. 


Mark VI ground-proximity warning 


system 

The Sundstrand Mk VI ground-proximity warning sys- 
tem operates in six modes: excessive descent rate alert 
and warning; excessive closure rate to terrain; alert to 
descent after take-off; alert to insufficient terrain clear- 
ance; alert to inadvertant descent below glideslope; 
and altitude call-outs and bank angle alert. The Mk VI 
system is said to cost 40 per cent of the earlier Mk II 
GPWS. 

The system has been refined to delete unwanted 
warnings by reducing glideslope and terrain clearance 
floor limits to trigger warnings at altitudes down to 
750 ft above ground level on approach or to 925 ft 
above ground level with ILS acquired. 

Manual functions have been added to minimise the 
chance of false warnings due to flapless landings or 
other operational modes, when landing at airports with 
unique terrain features or in the event of incompatible 
terrain clearance during approach and departure 
procedures. 


Status 

Under development. Sundstrand has installed the Mk 
VI GPWS on BAe Jetstream 41 and King Air testbeds. 
FAA TSO-C92b approval was given in September 1992. 


Contractor 
Sundstrand Data Control Inc. 
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Mk VII warning computer 

Early in 1987 Sundstrand introduced a stand-alone 
windshear computer employing new, Very Large Scale 
Integration (VLSI) technology. 

The Mk VII warning computer is a single / ATR com- 
puter that can provide windshear detection and alert- 
ing, recovery guidance and advanced ground-proximity 
in a single integrated economical flight safety system. 
The Mk VII is designed for all existing and new aircraft 
with ARINC 500 analogue avionics. It offers many ben- 
efits to owners of analogue aircraft. 


Specifications 

Form Factor: % ATR short 

Weight: 2.63 kg 

Power supply: 115 V AC, 400 Hz, single phase, 11.5 W 
max 

Reliability: 30 000 h MTBF 


Status 

In production and in service. Pan Am has selected the 
Mk VII warning computer for fitting on 158 of its Boeing 
727 and 747 and A300 aircraft. Southwest Airlines will 
use the Mk VII on 46 Boeing 737-200s. In September 
1989 the US Navy ordered Mk Vil warning computers 
for P-3C, E-2, C-2 and S-3 aircraft. 


Contractor 
Sundstrand Data Control Inc. 


Stall warning computer 

The Sundstrand stall warning computer provides out- 
put signals to such devices as stick-shaker and stall 
warning horn, based on the aircraft’s angle of attack, 
flap/slat settings and rate of increase of angle of attack. 
Self-monitoring circuits minimise false alarms and fail- 
ures. Front panel LEDs allow isolation of misaligned 
and faulty sensor inputs. 


Specifications 
Format: % ATR short 
Weight: 4 kg 


Status 
In production and service. 


Contractor 
Sundstrand Data Control Inc. 


Computer for the F-16C/D 


Teledyne was selected in early 1986 to supply the gen- 
eral avionics computer for the F-16C/D upgrade pro- 
gramme. The single MIL-STD-1750A CPU provides 1.6 
Mops when measured against the F-16’s instruction 
mix. It has 512 k of RAM and 8k of ROM. Deliveries 
began at the end of 1986. 


Specifications 
Dimensions: 137 x 350 x 198 mm 
Weight: 10.5 kg 


Status 
In production. In September 1991 Teledyne was 


awarded $6.408 million for avionics computers for 
F-16C/D aircraft for the US Air Force and Egyptian and 
Turkish air forces. 


Contractor 
Teledyne Systems Co. 


TDY-750V microcomputer 

Teledyne produces a single card microcomputer, des- 
ignated TDY-750V, designed to MIL-STD-1750A with a 
projected speed of 1.5 Mops. First deliveries of this ver- 
sion were made in 1985, with a radiation hardened vari- 


ant, capable of 1.8 Mops, becoming available during 
1986. The system uses CMOS silicon-on-sapphire cir- 
cuits and has 128 k words of memory on the same 152 
x 229 mm card. 


Status 
In service. 


Contractor 
Teledyne Systems Co. 
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F-16 modular mission computer 
The computer system for the F-16 provides multiple 
processing functions in a single chassis. It will replace 
three present computers in the F-16 and provide pro- 
cessor power to support the addition of capabilities 
such as FLIR and digital terrain functions. SEM-E for- 
mat modules provide data processing, avionic display, 
power supply and bus interface for the computer. Vari- 
ous aircraft system functions are defined by the appli- 
cation software operating on the computer. The 
primary computing module processors are based on 
the R3000 32-bit RISC instruction set architecture. 
Each processor module provides 16 VAX/Mips 
throughput and has 1 Mbyte of on-module memory. 
The computer, as configured for the F-16 with 16 digital 
modules installed, weighs 17.78 kg. 


The modular mission computer for the F-16 


Status 
In development, with initial deliveries planned for late 
1993. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 
Group. 


MIL-STD-1750A computer 


The MIL-STD-1750A computer for avionic applications 
incorporates VHSIC class components and advanced 
packaging techniques. The company says this was the 
first implementation of the 1750A instruction set archi- 
tecture standard on a single chip to be certified by the 
USAF’s Wright-Patterson AFB Systems Engineering 
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The processor interface controller and communi- 
cation module for the F-22 


and Analysis facility. The entire 1750A computer is con- 
tained in a single SEM-E format electronic module 
weighing 0.68 kg, operates at up to 5 Mips and has 
256 kbytes of memory. 


Status 
Deliveries began in late 1987. No longer in production. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 
Group. 


Processor interface controller and 
communication module for the 
F-22 

Texas Instruments produces the MIL-STD-1750A 
instruction set architecture based Processor Interface 
Controller and Communication (PICC) module for the 
F-22 aircraft. Each module provides data processing, 
MIL-STD-1553 bus communication, intermode com- 
munications via serial interchannel data link and ana- 
logue and digital input/output for the vehicle 
management system. 


Status 
In development, with initial deliveries planned for late 
1993. 


Contractor 
Texas Instruments Inc Defence Systems & Electronics 
Group. 


Pave Pace integrated avionics 


architecture 

The Pave Pace programme continues the further devel- 
opment of integrated system avionics architectures 
begun by its predecessor, the Pave Pillar programme. 
Pave Pace will both enhance and extend the Pave Pillar 
architecture. 

Several enhancements are planned. One will employ 
advanced digital multichip packages, using silicon-on- 
silicon technology. This approach will allow SEM-E- 
sized line replaceable modules, roughly 150 « 150 x 
15 mm, to operate at speeds approximately one billion 
FLoating point Operations Per Second (FLOPS). Sub- 
stantial weight and volume reduction and concomitant 
reliability increases result from the need for three to 
four times fewer modules, the need for dramatically 
fewer module-to-backplane connectors and more than 
a three-fold decrease in solder joints. However, the den- 
sely packaged circuitry and clock rates of around 
100 MHz will generate heat removal requirements in 
excess of 150 W per module. Pave Pace solves this 
problem with another Pave Pillar enhancement by 
using liquid flow through modules, where the coolant, 
normally confined within the rack enclosure, is brought 
into the centre of a hollow module frame that supports 
circuitry on either side. Within this frame, the fluid inter- 
acts with a metallic heat exchanger, allowing a shorter 
thermal path between the heat source and coolant. 
Data shows 200 W can be removed at circuit tempera- 
tures of 83°C. Projections show that a 10000 to 
20 000 hours MTBF reliability for such modules is poss- 
ible at an estimated cost of £25 000-30 000. 

Another enhancement will be the use of modular 
high-speed optical network Crossbar switches, oper- 
ating at 1 to 2 gigabits/s, that will allow fault-tolerant 
interconnections between sensor-based signals and 
signal processing centres located in the racks. These 
same switches will be used for rack-to-rack communi- 
cation and fault-tolerant rack display routeing for dig- 
itised video signals. 

Extensions to the Pave Pillar architecture are the 
most dramatic, however. An integrated sensor system 
will be implemented. Here, the same Pave Pillar con- 
cepts of building a small family of modular digital build- 
ing blocks to create system processing functions is 
used, except the modular building blocks are multifunc- 
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The Pave Pace programme continues the development of integrated system avionics architecture started 
under the Pave Pillar programme 


tion apertures and the family is a small number of ana- 
logue-based SEM-E-sized synthesisers, receivers, 
transmitters and switches. Projections show that an 
integrated RF system has the potential to reduce cost 
and weight by approximately 50 per cent and improve 
sensor system availability by over a factor of three to 
four by using new circuitry and fault-tolerance tech- 
niques. Key technologies to be used include millimetre 
and microwave-integrated circuits, low temperature co- 
fired ceramic packaging, multi-arm spiral antennas for 
multifunction use spanning 200 MHz to 6 GHz, and a 
broadband active array capable of performing radar 
and EW functions. The modular family concept is pro- 
jected to reduce the number of modules required, rela- 
tive to federated sensors, from about 186 to 105, the 
number of module types from 40 to 22 and the number 
of RF apertures from 40 to 13. 


Status 
Three functional design contracts for the Pave Pace 


system have been completed by McDonnell Douglas, 
Boeing and Lockheed. A flow-through cooling module 
and rack have been built and successfully tested by AT 
& T. RF packaging using LTCC and MMIC circuits is 
currently being demonstrated by a project with West- 
inghouse; a 2 gigabits/s optical switch and a SEM-E co- 
fired digital processor operating at 800-1000 MFLOPS 
were started in 1992. Further system-level design work 
will result in both hardware and software specifications 
which will finalise the Pave Pace configuration. By 
1994, a programme to build and integrate the resulting 
architectural enhancements will begin, with real-time 
laboratory-based demonstrations conducted during 
1997-98. 


Contractor 
US Air Force Aeronautical Systems Center, Wright 
Laboratory. 


Aircraft fatigue data analysis 
system 

The Aircraft Fatigue Data Analysis System (AFDAS) 
directly monitors and permanently records all relevant 
fatigue load spectra occurring at selected locations on 
aircraft structures. 

AFDAS provides information for the planning of air- 
craft maintenance repairs and spares, fatigue predic- 
tions, assessment of fatigue damage or crack growth 
damage or crack status anda basis for correlation of 
those features with operational usage patterns. 

Central to the AFDAS concept is a computer data- 
base of actual flight loads. Each aircraft is fitted with 
strain gauges permanently installed at critical locations 
in its structure. An airborne unit, the Strain Range Pair 
Counter (SRPC), automatically processes and stores 
the information from the gauges. During aircraft ser- 
vicing, this data is transferred to a floppy disk by means 
of a portable data readout computer. 

The AFDAS comprises up to 12 transducers within 
the aircraft, including strain gauge bridges and acceler- 
ometers, the SRPC, ground-based portable data read- 
out computer and data analysis software subsystem. 

The strain gauge transducers are mounted in the air- 
craft at the critical strain points together with the SRPC. 
The SRPC monitors the output from each transducer 
and extracts range pairs which provide the basis 
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required to compute the fraction of the fatigue life of a 
structure that has been used and the extent of potential 
crack growth. The conditioned amplified transducer 
signals are repetitively sampled and digitised, under 
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the control of the Central Processor Unit (CPU). The 
CPU then performs additonal processing to extract 
range pairs which are counted and stored in a non- 
volatile memory. Data from individual flights can be 
stored separately in memory before performing a data 
readout operation. 

The ground-based portable readout computer is con- 
nected to the SRPC when a memory full indication is 
provided by the SRPC. This computer interrogates the 
SRPC and transfers fatigue data gathered since the last 
readout operation on to a mini floppy disk. The SRPC 
memory is then.cleared in readiness for continued data 
acquisition. 

A portable terminal is also used to initialise the SRPC 
with information such as aircraft tail number and time 
and date. This:terminal also allows a wide range of diag- 
nostic routines built into the SRPC to be initiated. 


Specifications 

Dimensions: 139 x 275 x 154 mm 
Weight: 4:5'kg 

Power supply: 28 V.DC, 21 W 
Data storage: '64 kbytes 
Interface: RS232 

Environmental: MIL-STD-810C 


Contractor 
British Aerospace Australia Ltd. 


FDR-100 flight data reporter 


The FDR-100 flight data reporter is a computer-based 
flight data recorder and reporting system. In its stan- 
dard form it monitors angular rates of roll and yaw, lin- 
ear acceleration in the vertical axis and _ altitude. 
Additional or substitute variables are optional. This 
device is intended to promote safe flight manoeuvres. 
Stresses exceeding usual standard rates are recorded 
on a 3.5 in diskette, together with date and time, to 
reveal any manoeuvre which does not follow guidelines 
and which could lead to premature failure or unexplain- 
able structural damage. 

The FDR-100 comes as a fully contained unit, requir- 
ing only external voltage supply. It may be ordered as a 
12 V or 24 V DC unit. In addition, 120 V AC 50 or 60 Hz 
operation is possible with an adaptor and a 120 V AC 
model is available for aircraft so equipped. It is easily 
strapped into the luggage compartment or on the seat 
of an aircraft. Its computer-based system starts on Mas- 
ter On, automatically initialises date and time and self- 
zeros its pick-up elements. The continuous monitoring 
system records all parameters as soon as a manoeuvre 
exceeds the set limit on any parameter. At that point it 
will report five readings immediately preceding the 
manoeuvre and will continue recording for five seconds 
after safe flight is resumed. In addition, aset of readings 
is taken every minute to indicate that the system is 
working normally and to keep a record of the flight. 

The diskette is accessible through a small locked 
door. After landing, the 3.5 in diskette may be removed 
and installed on any IBM-compatible personal com- 
puter. The self-contained reporting programme will 
then print the full flight report in an immediately read- 
able format. Software for animated display of recorded 
manoeuvres is also available. 

If no IBM-compatible computer is available for print- 
Out, an optional printer may be directly connected to 
the printer port on the FDR-100. The FDR-100 would 
then have to be removed from the aircraft and operated 


CMA-2071 structural usage 


monitor 

The CMA-2071 Structural Usage Monitor (SUM) 
acquires and processes structural usage data from 
rotary- and fixed-wing aircraft. The system comprises a 
single LRU mounted on the aircraft which monitors air- 
Craft sensors in real time and stores the acquired data 
digitally in a large solid-state non-volatile memory. The 
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from a 110-120 V house supply adaptor. Data can also 
be transferred to a video recorder or read directly from 
the composite video monitor or an RGB monitor. 

The diskette may be left in the FDR-100 until several 
flights are recorded, and then printed. It can record up 
to 120 hours of flight time at normal rates, although 
excessive manoeuvres will consume more space. The 
FDR-100 will give an audible signal if insufficient dis- 
kette space is available. 


Specifications 


recorded data is classified according to type and flight 
regime and then compressed and stored in the form of 
time history, histograms and _ aircraft header 
information. 

Associated with the SUM is the CMA-2081 Ground 
Support Equipment (GSE), the purpose of which is to 
retrieve the acquired data from the onboard SUM, pro- 
cess it, and provide display readouts to facilitate main- 


The Avigex FDR-100 flight data reporter 


Dimensions: 94 x 432 x 250 mm 
Power supply: 12 VDC, 1.8Ao0r 24 VDC,1A 
120 V AC model or adaptor available 


Status 
In production. 


Contractor 
Avigex Inc. 


tenance functions such as predictive requirements and 
the determination of aircraft structural integrity. The 
GSE also allows for single or two-point SUM sensor cali- 
bration, updating of SUM system and parameter con- 
figuration data, display of SUM BIT results and the 
transfer of flight data from the GSE to remote post- 
processing facilities. 

The ground support computer utilised by the GSE 
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may be a Gridcase 2 portable with an LCD display anda 
20 Mbyte hard disk or a Tempest Gridcase EL display 
portable with a built-in 720 kbyte floppy disk. SUM data 
stored in the memory unit is downloaded at high speed 
via an RS422 interface to the GSE for storage on the 
disk. 


Specifications 

Dimensions: / ATR 

Weight: 2.3 kg 

Power supply: 28 V DC, 40 W 

Processor: CMOS MIL-STD-1750A CPU with memory 
management 

Interfaces: DC analogue, AC analogue, discretes, ther- 
mocouple, resistance bulb, pressure, bridge strain 
gauge, synchro, pulse, vibration, MIL-STD-1553B, 
RS422, RS232C 

Inputs: up to 250 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


The Canadian Marconi CMA-2071_ structural 
usage monitor (right) with CMA-2081 ground 
support equipment 


BY 82-1 mini tape recording 


system 

The BY 82-1 mini tape recording system is suitable for 
onboard data acquisition and recording in aircraft, as 
well as in land and sea platforms. Data processing of 
recorded information is performed on the ground by 
the automatic data processing unit. The airborne com- 
ponents of the system consist of a sampling encoder, 
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modulator, frequency stabilised power source and 
magnetic tape recorder. 

The magnetic tape recorder operates at 0.475 m/s, 
recording eight tracks on 0.5 in tape. 


Specifications 

Dimensions: <0.004 m% 

Weight: 5.5 kg 

Power supply: +15 V +10%, <1.8A 


Contractor 
China Precision Machinery 
Corporation. 


Import and Export 
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Airborne recording system 

The airborne recording system is designed for the 
acquisition, conversion and accumulation, by non-vol- 
atile storage, of flight information indispensable to flight 
accident investigations, compacting of the information 
being recorded and in-flight analysis of the information. 
The recording system has an opto-isolator which allows 
the information to be transcribed. It is designed for 
installation on light aircraft. 

The recording system is a non-cushioned mono- 
block system containing the assemblies for acquisition 
and conversion, processing and accumulation of infor- 
mation. The recorder operates with non-volatile semi- 
conductor storage. Airborne processing and compres- 
sion of the information is effected by a processor built 
into the unit. Transcription of the information from the 
recorder and ground processing of the data are pro- 
vided by a portable ground facility. 


Specifications 

Weight: 6 kg 

Power supply: 27 V DC 

Inputs: 23 analogue signals, 24 events 
Memory: 0.5 Mbit 

Recording duration: 3 h 


Contractor 
Aviaexport. 


Gamma 1101 recording system 
The Gamma 1101 system is designed for automatically 
acquiring, recording and handling information derived 
from aircraft and engine systems. Parameters are mea- 
sured, recorded in parallel binary code and prepared 
for transmission by data link. The system features 
modular construction, flexible computer control for var- 
ying the range of parameters and rate of recording and 
high recording and conversion precision. 

The Gamma 1101 consists of anumber of signal con- 
ditioners, data acquisition modules, command and 


synchronisation modules, recording modules and a 
power supply module. In all there are 13 versions of the 
system. 


Contractor 
Aviaexport. 


MSRP-A-02 recording and flight 


data handling system 

The MSRP-A-02 system acquires, converts and records 
data on magnetic tape during flight. It is used for 
recording engine and aircraft data for health and usage 
monitoring, exceedances, monitoring of crew pro- 
cedures and for investigation of flying accidents. Infor- 
mation is available during flight to check for equipment 
breakdown or exceedances. The MRSP-A-02 is 
designed for medium and long-range aircraft. 

The basic system consists of a standard data acqui- 
sition unit, accident recorder and three-axis acceler- 
ometers. This system can be expanded by adding up to 
two cassette recorders, control/display unit, alphanu- 
meric. printer and numeric calculator. 

The type and range of signals and rate of recording 
can be selected, as can the recording speed. These 
parameters can be altered during flight. 


Specifications 

Weight: (basic system) 22 kg 
Power supply: 27 V DC 

Recording time: 25 h at 1536 bits/s 
Recording format: ARINC 717 


Contractor 
Aviaexport. 


Protected flight data and voice 


recorder 
The protected flight data and voice recorder provides 


continuous flight data and voice recording on to mag- 
netic medium and survivability of recorded data for 
flight accident investigation. 

The recorder is configured as a single unit installed 
on a shock-mounted base. Ground processing is pro- 
vided by a ground facility. 


Specifications 

Weight: 12 kg 

Power supply: 18-31 V DC 

Recording format: ARINC 573 

Data capacity: 70 Mbits 

Recording duration: 12 h 

Frequency range for voice recording: 300-3400 Hz 
Survivability: TSO-C51a 


Contractor 
Aviaexport. 


Tester flight/accident data 


recorder 

The Tester system is produced for light and medium- 
size helicopters and fixed-wing aircraft, using as the 
recording medium metal tape 0.00006 in thick. Digital 
data can be conserved at temperatures up to 500°C. 


Specifications 

Weight: tape transport and conditioning box total 35 kg 
Recording capacity: 128 inputs 

Recording rate: 256 measurements/s 

Storage: 25 Mbits (equivalent to a 3 h flight) 
Temperature range (working): —60 to +60°C 

Shock: 12 9 


Status 
Believed to be in production. | 


Contractor 
Aviaexport. 


Daniel 90 in-flight test system 

The Daniel in-flight test system is now in service and 
was designed in 1974 for the in-flight development and 
evaluation of the Super Etendard. Rapid technological 
progress has prompted the development of a new in- 
flight test system. While retaining the same principles of 
operation as the earlier system, the new equipment 
uses very high performance components to allow high 
density circuit integration, reducing equipment size 
and weight, preparation and operation better adapted 
to present-day facilities, and high flexibility and avail- 
ability to make it possible to use both existing acqui- 
sition means and to envisage the integration of future 
systems. 

The Daniel system of the 90s is a development of the 
present Daniel system and is structured around a bus. 

The Daniel 90 system consists of an AGP main man- 
agement auxiliary, one or more ACC coupling unit auxil- 
iaries, one or more ACB bus coupling auxiliaries, one or 
more ACP coupling and performance parameter auxil- 
iaries, one or more VACA analogue sensor acquisition 
units, an ACV loading and display auxiliary and one or 
more CCE distributed unit conditions. 

The AGP manages the system bus and provides the 
link with the various coupling units, loads acquisition 
programs into the coupling units, reads parameters 
acquired by the coupling units, manages the program 
load unit and a decimal display. It also generates output 
messages in PCM format for telemetry at a maximum 
rate of 16 000 words/s and feeding to a recorder at a 
maximum rate of 32 000 words/s. 

The ACC is the auxiliary for coupling to analogue or 
pseudo-digital parameter acquisition units. It acquires 
information from the acquisition units up to a maximum 
of 1000 parameters at a frequency between 8 and 1024 
values/s. It also couples with the system bus to load 
acquisition programs, signal faults and transmit data 
and generate IRIG PCM messages at a rate of 
32 000 16-bit words/s. 

The ACP acquires up to 144 analogue or pseudo- 
digital parameters, adapts the input circuits of sensors 
and couples with the system bus to load acquisition 
programs, signal faults and transmit data. 

The ACB acquires up to six 1 MHz high frequency 
digital or twelve 100 kHz low frequency busses and 
couples with the system bus for loading acquisition pro- 
grams, signalling faults and transmitting data. It also 
generates independent PCM messages at a rate of 
16 000 words/s. 

The VACA is associated with the ACC or ACB and 
acquires up to 64 analogue parameters or pseudo-digi- 
tal parameters of the counter or coarse dating pulse 
type. 

The ACV is for loading acquisition programs into the 
AGP and displaying Daniel on IRIG PCM messages. 

The CCE is a miniaturised conditioner which is cou- 
pled to the system by a high-speed bus to allow acqui- 
sition of parameters from thermocouples, strain 
gauges, low-level sensors, temperature probes and pie- 
zoelectric probes. 


Status 
In use today for flight testing of the Rafale aircraft. 


Contractor 
Dassault Electronique. 


ESPAR static memory flight data 


recorder 

Designed in collaboration with SFIM, the ESPAR static 
memory flight data recorder has been developed to 
replace conventional magnetic tape airborne 
recorders. 

Fitted with an entirely electronic memory, this new- 
generation recorder features considerably improved 
reliability, elimination of scheduled servicing because 
of the absence of moving parts, and appreciable sav- 
ings in weight and volume. These savings are achieved 
by the use of a small-size static memory made possible 
by the application of a specific data storage algorithm 
adapted to all types of aircraft and capable of recording 
more than 25 hours of flight in commercial aircraft. It 
also has an improved environmental resistance due to 
the protection of data provided by the case, better ther- 
mal protection, protection against crushing, resistance 
to pressure and protection against corrosion. 
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The Dassault Electronique/SFIM ESPAR_ flight 
data recorder 


In the event of an accident, the recorder memory is 
extracted from its protective case and then installed on 
a device linked to a data analysis workstation. During 
data retrieval a recovery algorithm supplies the right 
value of each parameter according to the required res- 
olution. A further advantage is the extremely fast 
rereading of flight data without the removal of the 
recorder. In this case, recorded data is transmitted over 
a high-speed line to a static data retrieval set which is 
then connected to the workstation. 

The ESPAR packaging may be easily adapted to any 
military or civilian aircraft and versions have been prod- 
uced for the Mirage F1 and 2000. 


Specifications 

Dimensions: (basic version) 118 x 120 x 220 mm 
(Mirage F1) 319 x 124 x 193 mm 

(Mirage 2000) 294 x 133 x 245 mm 

Weight: (basic version) <8 kg 

(Mirage F1) 7 kg 

(Mirage 2000) 10.5 kg 

Power supply: 28 V DC 


Status 

ESPAR has been adopted by Dassault Aviation and 
initial units have been installed on Rafale prototypes 
and Mirage 2000 aircraft and will be installed on the Mir- 
age 2000D, Tucano and Ecureil helicopters for the 
French Air Force. A civil version has been selected by 
Airbus Industrie for A330 and A340 airliners. 

ESPAR complies with TSO C124 and ARINC 747. 


Contractors 
Dassault Electronique. 
SFIM. 


Fatiguemeter 

The fatiguemeter measures the number of times cer- 
tain g levels are exceeded during flight. The system 
comprises an accelerometer and a recorder. Process- 
ing is performed in analogue form, storage being on 8 
or 10 mechanical counters. 


Specifications 

Accelerometer 

Dimensions: 60 x 69 x 38.5 mm 

Weight: 0.16 kg 

Effective measuring range: -10 to +10 g 
Linear frequency range: 0-10 Hz 
Sensitivity to cross-acceleration: 0.02 g/g 


Counter and storage unit 
Dimensions: 180 < 130 x 76 mm 
Weight: 1.25 kg 


Over 2000 Dassault Electronique fatiguemeters 
have been built 
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Power supply: 115 V AC, 400 Hz 
Number of thresholds: 8 
Accuracy: 0.2% 


Status 

In production. Over 2000 fatiguemeters have been built 
and fitted to French-built combat aircraft for national 
use and export. The system is manufactured under 
licence in Germany for the Transall C-160 transport. 


Contractor 
Dassault Electronique. 


Micro-SPEES 

Developed from SPEES (see next entry), Micro-SPEES 
is an intelligent miniaturised recorder designed to mea- 
sure the stresses applied to the structure of a combat 
aircraft. Its capacity of 8 to 16 analogue parameters and 
16 discrete signals places it in size between the fati- 
guemeter, which records only one parameter, and 
SPEES, which records 32 analogue and 16 discrete sig- 
nals. Micro-SPEES can _ directly replace the 
fatiguemeter in aircraft installations. 

Micro-SPEES has a 256 kbyte memory, which can be 
expanded to 1 Mbyte; this is read by a portable data 
recorder used on the flight line. 

An extension board can be embedded for specific 
applications such as ARINC coupler or memory exten- 
sion up to 2 Mbytes. 


Specifications 

Dimensions: 183 x 127 x 114 mm 
Weight: <1.6 kg 

Power supply: 28 V DC, 20 W 


Status 
Fitted to Dassault Mirage 2000 aircraft. 


Contractor 
Dassault Electronique. 


The Dassault Electronique Micro-SPEES combat 
aircraft structural fatigue recorder 


SPEES structural fatigue recorder 
Launched during 1983, SPEES (Systéme Pour |’Eval- 
uation de |’Endommagement Structural) records up to 
32 analogue parameters and 16 discrete signals, 
including one or two fuel consumption pulse trains. 
Information is derived from such sources as acceler- 
ometers, air data sensors and mechanical and stress 
transducers, 

Digital processing extracts significant fatigue infor- 
mation, this processing being performed on the four 
most damaging parameters at regular intervals during a 
flight; the appearance of an extreme initiates the 
recording of all parameters. This also occurs whenever 
there is a significant aircraft configuration change in 
flight, as well as systematically at regular intervals. 

The data format program is implemented in 
EEPROM witha 128 kbyte memory, the data itself being 
recorded on a front-loading, removable cassette. Data 
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entry and system checking is via a control panel. 
SPEES complements the fatigue recorder, providing a 
more efficient way of scheduling maintenance and of 
safeguarding an aircraft’s service life. 


Specifications 

Dimensions: 57 x 194 x 319 mm 
Weight: <5 kg 

Power supply: 28 V DC, <30 W 


Capacity: 32 high-level (0 to +5 V) and/or low-level (0 to 
+16 mV) analogue signals, and 16 28 V discrete signals 
Memory: 64 k or 128 k EEPROM 

Temperature range: —55 to +70°C 


Status 
Available. 


Contractor 
Dassault Electronique. 


The Dassault Electronique SPEES _ structural 
fatigue recorder 


CP 1654 airborne life monitor 

The CP 1654 calculates the residual engine service life 
of the main engine components. It provides definition 
of a short- and medium-dated schedule for engine com- 
ponents removal before shipment to the second-level 
maintenance shop as well as the planning applicable to 
the fourth-level maintenance of the modules. 


Status 
Production at the end of 1992 stood at 220 units. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


The ELECMA CP 1654 airborne life monitor for the 
M 53-P2 engine 


EBS 1501 magnetic bubble 


memory 

The EBS 1501 is a dedicated compact magnetic bub- 
ble memory for modern onboard military applications. It 
is derived from the larger two-unit EBS 2501 system 
(see item below). The EBS 1501 is designed for mission 
loading, data recording, program loading and terrain 
data storage. Also available are field maintenance and 
mission planning systems. 

Designed for air force, navy and army applications, 
the EBS 1501 can be addressed physically or logically 
and offers. file management capacity. It can be ad- 
dressed simultaneously by several users. 


Specifications 
Dimensions: (cartridge) 26 x 164 x 104 mm 
(holder) 165 « 127 x 95 mm 


Power supply: 28 V DC, 30 W 
Capacity: up to 32 Mbits 
Interfaces: 1553 and SCSI 
Average access time: 20 ms 
Transfer rate: up to 600 kbits/s 


Status 
Pre-production. 


Contractor 
SAGEM. 


EBS 2501 magnetic bubble 


memory recorder 

The EBS 2501 magnetic bubble memory recorder con- 
sists of a controller, one to four holders and 16 Mbit or 
32 Mbit memory cartridges. It has been selected for the 
Dassault Mirage 2000N and 2000D to store mission 
data including terrain altitudes. A version is used in the 
Dassault ATL2 to store mission data as well as main 
computer programs for restarting after inadvertent 
shutdown. The equipment has also been selected for 
missile telecommunications systems and _ nuclear 
submarines. 


Specifications 

Dimensions: (controller) 58 x 194 x 240 mm 
(holder) 95 x 127 X 165 mm 

(cartridge) 27 x 104 x 164 mm 


The SAGEM EBS 2501 magnetic bubble memory 
recorder 


Power supply: 28 V DC, 70 W 

Capacity: up to 30 Mbytes 

Average access time: 20 ms 

Transfer frequency: 600 kbits/s 
Interface: HDLC, Digibus 

Interface options: SCSI, MIL-STD-1553B 


Status 
In production for the Dassault Mirage 2000N, 2000D 
and ATL2. 


Contractor 
SAGEM. 


DV 6410 Series high-speed helical 


scan recorders 
The DV 6410 Series of airborne recorders includes the 
DV 6410, DV 6210 and the DV 6110. Data rates are 10 
to 240 Mbits/s for the DV 6410, 5 to 120 Mbits/s for the 
DV 6210 and 2.5 to 60 Mbits/s for the DV 6110. Record- 
ing time varies between 39 hours at 2.5 Mbits/s and 
24 minutes at 240 Mbits/s. 

The DV 6410 Series has a storage capacity of 


A Schlumberger crash recorder - the tape deck 
remains intact within mechanical and thermal 
protection after an accident 


345 Gbits on a D1-M cassette in a format compatible 
with MIL-STD-2179 or ANSI IDI. It is a compact, fighter- 
proof unit with built-in reproduce electronics. The DV 
6410 also provides for two auxiliary channels and a full 
remote-control interface. 


Specifications 

Dimensions: (record-reproduce unit) 314 x 240 x 
520 mm 

(power supply unit) 314 x 140 x 302 mm 

Weight: (record-reproduce unit) 38 kg 

(power supply unit) 12 kg 

Power supply: 115 V AC, 50/400 Hz, single phase 
115 V AC, 400 Hz, 3 phase 

28 V DC 


Status 
In production. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 


The Schlumberger DV 6410 helical scan flight data 
recorder 


DV 6420 Series high-speed helical 


scan recorders 

The DV 6420 Series of airborne recorders consists of 
the DV 6420, DV 6220 and DV 6120. Data rates are 10 
to 240 Mbits/s for the DV 6420, 5 to 120 Mbits/s for the 
DV 6220 and 2.5 to 60 Mbits/s for the DV 6120. Record- 
ing time varies between 88 hours at 2.5 Mbits/s and 
55 minutes at 240 Mbits/s. 

The DV 6420 is the rack-mounted version of the DV 
6410. The basic characteristics are common to both 
versions, but the rack-mounted version accepts D1 
medium or large cassettes and has a storage capacity 
of 760 Gbits on a D1-L cassette. 


Specifications 

Dimensions: 483 x 311 x 639 mm 

Weight: 65 kg 

Power supply: 110/220 V AC, 50/400 Hz, single phase 
115 V AC, 400 Hz, 3 phase 

28 V DC 


Status 
In production and selected for JSIPS. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 


The Schlumberger DV 6420 high data rate digital 
recorder and reproducer 


ME 4110 airborne instrumentation 


recorder 

The ME 4110 is a lightweight and compact recorder 
designed for use during the flight testing of military 
fighters and other aircraft. It uses 10 in reels of 1 in wide 
magnetic tape. 


Specifications 

Dimensions: 399 x 284 x 160 mm 

Weight: 20 kg 

Power supply: 22-32 V DC, 200 W 

Recording time: 7 min- 16h 

Number of tracks: 14 or 28 

Recording modes: FM (up to 500 kHz), direct (up to 
2 MHz), PCM (up to 4 Mb/s) 


Status 
In production and service. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 


The Schlumberger ME 4110 airborne 
instrumentation recorder 


ME 4115 airborne recorder/ 


reproducer 

The ME 4115 is an advanced, microprocessor-con- 
trolled recorder designed for use during the testing of 
aircraft, ships or vehicles or as an ELINT, ASW or recce 
mission recorder and can be configured for any appli- 
cation. It uses 15 in reels of 1 in wide magnetic tape and 
has built-in error correction electronics and read/write 
heads to give 14 or 28 tracks IB, WB or DD magnetic 
heads. 

Depending on the disposition of the electronics 
chassis relative to the tape deck, several standard ver- 
sions are proposed: 14 or 28 track record/reproduce 
either for anti-vibration mount or 19 in bay installation, 
tape deck separated from the electronics for inte- 
gration on board small fighters and 28 track record-only 
and monitoring. 

This latest configuration is fully compliant with MIL- 
STD-1610 and STANAG 4238 Annex B analogue 
acoustic recording standards. 

The ME 4115 accepts a wide range of high data rate 
digital formats up to 200 Mbits/s including standard 
interfaces for MIL-STD-1553 bus monitoring. It has 
been selected as a flight test recorder by most airframe 
manufacturers for programmes as different as the Ale- 
nia/Embraer AMX, Grumman F-14 and Airbus A340. 


The Schlumberger ME 4115 airborne 
instrumentation recorder 


Specifications 

Dimensions: 394 x 513 x 284 or 394 mm 

Weight: 35 to 45 kg 

Power supply: 22-32 V DC or 115 V AC, 300 W 
Recording speed: 4.75-394 cm/s 

Number of tracks: 14 or 28 

Recording modes: FM (up to 1 MHz), direct (up to 
4 MHz), PCM (up to 8 Mb/s) 

Cumulative data rate: over 200 Mbits/s 


Status 

In production and service on French and Italian Atlan- 
tique maritime patrol aircraft. The ME 4115 is operated 
by the US forces in several airborne and shipborne pro- 
grammes as the AN/USH-33(V)2. More then 600 units 
have been produced. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 
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PC 6033 general-purpose digital 


cassette recorder 

The PC 6033 records serial data on a continuous basis 
over a long period of time. Typical applications are per- 
formance and maintenance recording, engine health 
monitoring, aircraft testing and reconnaissance. The 
system complies with ARINC 591. Cassettes can be 
replayed at 80 times the recording speed. 


Specifications 

Power supply: 19-32 V DC or 115 V AC, 400 Hz 
Recording capacity, data rate: 50 h, 138 Mbits 
50 h at 768 bits/s 

25 h at 1536 bits/s 

12.5 h at 3072 bits/s 

Number of tracks: 12 

Recording code: bi-phase L or M 

Error rate: <1 bit in 10° 


Status 
In production for and in service with several airlines; 
selected for the A320. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 


The Schlumberger PC 6033 performance/ 
maintenance recorder 


PE 6010 and PE 6011 digital flight 


data accident recorders 

The PE 6010 is a lightweight digital flight data accident 
recorder in which weight saving is accomplished by a 
relaxation of the dynamic penetration requirement. In 
terms of accident protection, however, it meets all other 
requirements of FAA TSO C51a. 

The PE 6011 is more compact, meets TSO C51a 
completely with only asmall weight increase and has 50 
per cent more capacity than the PE 6010. The new 
design of tape deck is simpler, with attendant gains in 
reliability and maintainability. 


Specifications 

Format: (PE 6010) % ATR short (length 319 mm) 
(PE 6011) % ATR (length 296 mm) 

Weight: (PE 6010) 7.7 kg 

(PE 6011) 10.2 kg 

Power supply: (PE 6010) 18-30.5 V DC 

(PE 6011) 12-32 V DC 

Recording capacity, data-rate: 

(PE 6010) 16h, 768 bits/s 

(PE 6011) 8 h, 2308 bits/s 

Replay data rate: (PE 6010) 4608 bits/s 

(PE 6011) 18 464 bits/s 

Accident survival: (PE 6010) TSO C51a (except pen- 
etration is static) 

(PE 6011) TSO C51ta 


Status 

The PE 6010 is in production and service with Dassault 
Mirage F1 fighters flown by the air forces of Egypt, 
France, Greece, Iraq, Kuwait, Morocco and Spain. It 
has been supplied for the Indian HAL Ajeet trainer and 
French Navy Super Frelon helicopters. The PE 6011 is 
in production for the French Air Force Dassault Mirage 
2000. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 
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PE 6013 digital flight data and 


voice accident recorders 

The PE 6013 recorder is a development of the PE 6010 
and PE 6011 and employs their respective technolo- 
gies. It records voice as well as data and can easily 
meet various data rates and recording configurations. 


Specifications 

Format: % ATR short 

Weight: 11.2 kg 

Power supply: 12-32 V DC 

Recording capacity, data rate: 90 min (voice) plus 6 h, 
2304 bits/s (digital) as a typical combination 


The Schlumberger PE 6013 voice and flight 
data recorder 


Flight data acquisition unit 

The Sextant Avionique Flight Data Acquisition Unit 
(FDAU) and its associated data entry panel are compat- 
ible with the digital flight data recorder requirements of 
ARINC 573 and 717. 

The FDAU codes aircraft parameters into digital for- 
mat and transmits them to the data recorder. The data 
entry panel allows the crew to enter flight number, time 
and events into the system. It also acts as a fault 
monitor. 


Status 
In production. 


Contractor 
Sextant Avionique. 


Full format printer for the Airbus 
A330 and A340 


The full format printer, as envisioned for use on A330 
and A340 commercial transport aircraft, has to comply 
with a high performance standard level. Primarily 
located in the cockpit, the full format printer provides 
for high-speed and high-quality printing capacities, 
while achieving a low noise level and a high operational 
reliability. 

The full format printer communicates with multiple 
onboard systems such as the flight management sys- 
tem, maintenance system, ACARS and aircraft con- 
dition and monitoring systems. It has to be able to 
process large quantities and various types of data. With 
a view to future applications such as the airborne elec- 
tronic library system, the full format printer features a 
graphic capability associated with a high-speed data 
link. 


Replay rate: 18 324 bits/s 
Accident survival: TSO C51a 


Status 
In production. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 


PS 6024 cassette memory system 
The PS 6024 is a digital magnetic cassette tape 
recorder/reproducer designed for operation under se- 
vere environmental conditions. It comprises a cassette 
drive unit, microprocessor-controlled central process- 
ing unit and electronic interface circuits. Its chief func- 
tion is as an easily integrated mass memory unit for 
military computers with standardised interfaces. 


Specifications 

Format: % ATR short 

Interfaces: V24/RS232, MIL-STD-1553B, Digibus, 
HDLC as required 

Capacity: 6 Mbytes formatted (1 k blocks) 

Data density on tape: 1600 bits/in 

Max recording rate: 2.2 kbytes/s usable data 


"ALARMS 


g 


Sysitm 


The Sextant Avionique flight data entry panel 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Full format printer for the Boeing 
(th 


The full format printer for the Boeing 777 is based on 
thermal printing technology and is developed in co- 
operation with Summit Avionics. It features full graphics 
capability and interfaces with major onboard systems 
including the Aircraft Information Management System 
(AIMS) and the Electronic Library System (ELS). 

Featuring 300 DPI resolution for quality equal to a la- 
ser printer, the full format printer handles a wide variety 
of texts and complex diagrams, making it an important 
link in the onboard data management chain. 


Aircraft condition monitoring 


system 

The Aircraft Condition Monitoring System (ACMS) has 
been designed for the acquisition of aircraft parameters 
in accordance with the latest airworthiness regulatory 
agency requirements. It processes engine, APU and air- 
craft monitoring, airline incident and specific investi- 
gation report data and transmits this data to a digital 
flight data recorder or quick access recorder. Provision 
is also made for customised reports. The system inter- 
faces with ACARS, multifunction control display unit or 
CDU, onboard printer and centralised fault display 
system. 

In aircraft such as the Airbus A320, A330 and A340 
and Boeing 747-400 the ACMS is a two-box configur- 
ation, with separate flight data acquisition unit and data 
management unit. These two boxes are combined into 
a single unit in the Airbus A300-600 and A310, Boeing 


737, 757 and 767, McDonnell Douglas MD87, 88 and 
90 and the ATR 42 and 72. 


Contractor 
SFIM Industries. 


Damien 6-UAM modular mixed 
acquisition unit 

The Damien 6-UAM system is designed for the acqui- 
sition of all types of analogue and digital parameters 
and may be used in combat aircraft, civil aircraft, heli- 
copters, ships and land vehicles. It is available in sev- 
eral configurations either as a centralised stand-alone 
acquisition unit, a decentralised system comprising 
several units and managed by one of these units, a 
decentralised acquisition system comprising several 
units managed by a central control unit or an acqui- 
sition peripheral unit managed by a computer. 


The Schlumberger PS 6024 cassette memory 
system 


Format: forward and backward serial recording in bi- 
phase code 

Recording speed: 12 in/s (300 mm/s) 

Rewind speed: 50 in/s (1270 mm/s) 

Max length of data blocks: 2048 (2 k) bytes 
Inter-block gap: 20 mm 


Status 
In production and in service in German and Italian 
Panavia Tornado aircraft. 


Contractor 
Schlumberger Industries Data Acquisition and Record- 
ing Division. 


The full format printer for the Airbus A340 
The full format printer will be installed on the central 
pedestal of the Boeing 777, behind the throttles. 


Status 
In development. 


Contractor 
Sextant Avionique. 


The Damien 6-UAM modular mixed 
acquisition unit 


Damien 6-UAM is a modular system with a growthca- 
pability which is suitable for both large and small sys- | 
tems. It features a wide selection of inputs and outputs, 
with the analogue parameters grouped and segregated 


from digital parameters. Programming is by means of a 
plug-in module. 

A Damien 6-UAM unit consists of an assembly of 
mechanical sections, into which printed circuit boards 
are plugged. Input/output data is fed through a single 
connector located on the front of each section. Sec- 
tions are interconnected by a variable length flex back- 
ground circuit fixed to the rear of each section. A 
section measures 175 X 90 X 15.5mm and weighs 
about 0.3 kg. The dimensions of a Damien 6-UAM are 
governed by the number of sections, not exceeding 26. 
The 28 V DC power supply is fed to the central part of 
the unit. 


Contractor 
SFIM Industries. 


ED 41xx/ED 44xx data acquisition 
unit/data acquisition and flight 


management unit 
The ED 41xx/ED 44xx system is designed for the new 
generation transports with digital avionics and elec- 
tronic flight deck displays and is contained in ARINC 
600 housing. It is designed as an expansible system by 
adding electronic boards. Several configurations are 
available: the basic FDAU for DFDR/QAR data supply; 
the expanded DMU version for engine monitoring with 
five reports and ACARS; the expanded DMU with up to 
30 reports and ACARS; and the expanded version with 
solid-state memory for crew proficiency and flight data 
storage. 

The unit can be connected to a quick access 
recorder, as well as to a printer and to the flight deck 
display CDU or MCDU. 


Status 
In production. 


Contractor 
SFIM Industries. 


ED 43/ED 45 flight data 
interfacing unit 

The ED 43/ED 45 unitis intended to acquire the aircraft 
parameters and deliver a PCM message to the DFDR 
and QAR on A320, A330 and A340 aircraft. 


Specifications 
Size: 2 MCU 
Weight: 3.7 kg 
Power: 40 VA 


Status 
In production for Airbus A320, A330 and A340 aircraft. 


Contractor 
SFIM Industries. 


CF 368C CCD colour camera 


The CF 368C onboard colour video camera is designed 
for use with a HUD. It is equipped with a high resolution 
and high sensitivity CCD HAD matrix sensor. The cam- 
era operates to the PAL standard. 


Specifications 
Dimensions: 125 x 92.5 x 81.5 mm 


The CF 368C CCD colour camera is designed 
for HUDs 


ED 3333 data acquisition unit 

For military aircraft applications, the ED 3333 is 
intended to acquire flight parameters; it automatically 
increases the flight number recorded at the beginning 
of each flight. The system monitors the performance of 
sensors and transducers and signals a warning in the 
event of a failure and transmits data to the crash 
recorder. 


Specifications 
Format: % ATR short 
Weight: 3 kg 

Power: 28 VA 


Status 
In production. 


Contractor 
SFIM Industries. 


ED 3472 data acquisition and 


processing unit 

The ED 3472 has been designed for installations with 
weight or space constraints. It accepts the mandatory 
crash parameters, meets the requirements of ARINC 
573 and can also take additional digital inputs from 
ARINC 429 databusses. After processing, information 
is transferred to a crash protected recorder. The sys- 
tem can be expanded by adding a microprocessor and 
associated electronics to the same box to monitor 
engine and flight parameters. A printer and quick 
access recorder may be connected to store mainten- 
ance data. 

The system can store data for between 50 and 100 
flights. Information can be replayed on the ground 
through a low-cost commercial microcomputer system 
such as an IBM or Apple PC. 


Specifications 
Format: % ATR short 
Weight: 4.2 kg 
Power: 30 VA 


Status 
In production for the ATR 42 and ATR 72. 


Contractor 
SFIM Industries. 


Socrate/Saturne data acquisition 


systems 

Socrate is an acquisition subsystem of the Damien 6 
family (see earlier item) designed to be installed on the 
top of a helicopter rotor in order to acquire parameters 


Weight: 0.88 kg 

Power supply: 28 V DC, <10 W 

Field-of-view: 24° (horizontal) x 18° (vertical) 
Pixels: 752 (horizontal) x 582 (vertical) 

Definition: >400 points per line, >350 line vertically 


Contractor 
SOPELEM-SOFRETEC. 


CF 369C CCD colour camera 

The CF 369C onboard colour video camera is designed 
for use with a HUD. It is equipped with a high resolution 
and high sensitivity CCD HAD matrix sensor and oper- 
ates on PAL standard or Y/C. 


Specifications 

Dimensions: (camera head) 40 x 60 x 65 mm 
(electronic control unit) 125 x 66 x 81.5 mm 
Weight: (camera head) 0.2 kg 

(electronic control unit) 0.88 kg 

Power supply: 28 V DC, <10 W 

Field-of-view: 24° (horizontal) x 18° (vertical) 
Pixels: 752 (horizontal) x 582 (vertical) 

Definition: >400 points per line, >350 lines vertically 


Contractor 
SOPELEM-SOFRETEC. 
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The Socrate data acquisition subsystem 
for helicopters 


The Saturne data acquisition subsystem for heli- 
copters equipped with a mast-mounted sight 


from rotor blades, especially strain gauges and tem- 
peratures, and to transmit up to 196 parameters on 
databusses through a slip-ring to the cabin. The equip- 
ment is powered through the slip-ring. 

Saturne has the same function as Socrate, with a ring 
shape to allow the use of a mast-mounted sight on the 
helicopter. The acquisition capability is up to 128 par- 
ameters and the slip-ring system is included in the 
equipment. 

In addition, the equipment can deliver the angular 
position of the rotor in order to correlate the position of 
blades with the values of parameters. 


Specifications 

Dimensions: (Socrate) 104 x 330 mm diameter 
(Saturne) 220 x 440 mm external diameter, 260 mm 
internal diameter 

Weight: (Socrate) 10 kg 

(Saturne) 30 kg 


Status 
In production for Eurocopter Tiger helicopters. 


Contractor 
SFIM Industries. 


The CF 369C CCD colour camera consists of an 
electronic unit and a camera head 


CVF 552H CCD colour video 


camera 

The CVF 552H colour video camera is equipped with a 
CCD sensor. It is a twin-block camera with camera head 
and electronic casing and operates at 625 line CCIR 
standard. With compact overall dimensions, it is 
designed for use in helicopters. 
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Specifications 

Dimensions: (camera head) 60 x 46 x 65 mm 
(electronic unit) 80 x 60 x 150 mm 

Weight: (camera head) <0.5 kg 

(electronic unit) <1.5 kg 

Power supply: 28 V DC, 20A 


AA8-123 head-up display camera 
The AA8-123 is a single module head-up display cam- 
era which is used in conjunction with the VE-120 CRT 
display on the Super Etendard. 


Specifications 

Dimensions: 146.5 x 110 x 65 mm 
Weight: 1.13 kg 

Capacity: 9 m of standard film 
Frame format: 10.4 x 7.5 mm 
Framing rate: 16 frames/s 
Running time: 70s 


Status 
In service with the Super Etendard. 


Contractor 
Thomson-TRT Défense Optronics Division. 


The Thomson-TRT Défense AA8-123 head-up 
display camera 


AA8&-130 gunsight recorder 

The AA8-130 gunsight camera consists of three parts: 
an optical camera, photocell unit for automatic iris con- 
trol and control unit. It has a large magazine, two film 
speeds and can be fitted with a choice of two peri- 
scopes (with focal lengths of 32 and 50 mm) for instal- 
lations where the camera cannot directly see the 
outside world. This recorder is being replaced by the 
AA8-400 (see following entry). 


Specifications 

Dimensions: 165 x 110 x 70 mm 
Weight: 1.6 kg 

Capacity: 22.5 mm x 16 mm film 
Frame size: 10.4 x 7.5mm 

Rate: 5 and 16 frames/s 


Contractor 
SOPELEM-SOFRETEC. 


The CVF 552H CCD colour video camera is 
designed for helicopters 


The Thomson-TRT Défense video recording system showing (left) the OTA 208 video camera and 
(right) the OEV 301 magnetic tape recorder 


Film duration: 70s 
Firing marker: cannon, machine guns 
Over-run timer: 0, 5, 30, 60s 


Status 
In service with the Sepecat Jaguar and Dassault Mirage 
F1C. 


Contractor 
Thomson-TRT Défense Optronics Division. 


AA8-400 gunsight recorder 

The AA8-400 cine-camera gunsight recorder is a 
replacement for the AA8-130 system described pre- 
viously. It uses 16 mm film to photograph the outside 
world and the symbology superimposed on it by a 
head-up display. Mounted above the head-up display, it 
can see through the combining glass by means of an 
integral periscope. Film is contained within a magazine 
that can easily be reached and replaced by the pilot 
during flight. The shutter operates at a fixed exposure 
time and is synchronised with the framing sequence of 
the CRT on the head-up display. The automatic iris is 
controlled by a photocell which sees the same view as 
the camera lens. A firing marker identifies the 
sequences filmed during actual and blank firings. A 
push-button injects test signals into the camera and its 
hybrid electronics. 


Specifications 
Dimensions: 120 x 92 x 111mm overall, including 
magazine 


The Thomson-TRT Défense AA8-130 gunsight recorder 


Weight: (camera) 0.8 kg 

Film: 16 mm standard, 0.15 or 0.11 mm thick 
ASA 50, 100 or 200 

black and white or colour 

Magazine capacity: 15 or 20.5 m 

Lens: 30, 40 or 50 mm focal length, f/2.8-f/32 


Contractor 
Thomson-TRT Défense Optronics Division. 


OEV 301 magnetic tape recorder 
The OEV 301 is a standard 8mm magnetic tape 
recorder. Its compact design enables it to be installed 
on fixed-wing aircraft and helicopters and allows 
recording and distribution of monochrome and colour 
visual or audio information. 


Specifications 

Weight: 2.7 kg 

Power supply: 28 V 
Consumption: 10 W 
Standard: CCIR PAL 625 lines 
EIA NTSC 525-750 lines 
Signal/noise ratio: >47 dB 


Status 
In service. 


Contractor 
Thomson-TRT Défense Optronics Division. 


OTA 204 video camera 

The OTA 204 is a compact monochrome CCD video 
camera designed for the head-up displays of fixed-wing 
aircraft and helicopters. It is used in conjunction with an 
airborne magnetic tape recorder to record HUD sym- 
bology and the view of the outside world. 


The Thomson-TRT Défense OTA 204 
video camera 


Specifications 

Dimensions: 120 x 94 x 113 mm 
Weight: 0.5 kg 

Type: CCD array, 600 x 576 pixels 
Spectral response: 0.4-1.0 m 
Focal length: 16 mm 


Status 
In production and service. 


Contractor 
Thomson-TRT Défense Optronics Division. 


OTA 1320 CCD camera 


The OTA 1320 CCD camera has been selected to equip 
the Rafale for the new generation of holographic sight- 


ing systems designed by Sextant Avionique. 


Contractor 
Thomson-TRT Défense Optronics Division. 


AN 


The OTA 1320 CCD camera has been selected for 


the Rafale 


Airborne data recorder 

The airborne data recorder consists of the VDA 876M 
video data adaptor and the VBR 1553 video bus 
recorder. 

The VDA 876M video data adaptor is used for record- 
ing serial PCM data on magnetic tape. Recording is 
achieved by means of a standard video tape recorder 
using a commercial video cassette. Depending on the 
mode of operation, the bit rate can _ reach 
1.411 Mbits/s. Instrumentation tape recorders are 
replaced by the video data adaptor. A special method 
of error correction guarantees a bit error rate of less 
than 10°°°. 

The VDA 876M is built into a solid light housing. An 
electrically isolated power supply allows a direct con- 
nection to the 28 V aircraft power supply. The video 
recorder receives a standard video signal and the video 
picture part in the TV frame is replaced by the data. 

The video data adaptor is supplied with a time code 
generator. An IRIG-B time code is decoded and con- 
verted into a special format for the video recording. If 
non-IRIG-B time code is applied to the input after the 
instrument has been switched on, the internal time 
code generator starts at zero. 

In addition to the PCM data, 50 ASCII characters per 
second can be recorded on the video tape via the exist- 
ing RS232C interface. 

The VBR 1553 video bus recorder is used with the 
video data adaptor for recording data transfer on the 
MIL-STD-1553B bus. In addition to the bus messages, 
absolute time with a resolution of 1 us and an 8-bit 
external event are recorded. The 8-bit external event 
can be recorded via eight parallel lines, allowing import- 
ant data sections to be marked and evaluation to be 
simplified. 

The bus recorder interface works as a receive-only 
bus monitor which converts the complete message 
information on the dual redundant bus into a continu- 
ous serial PCM bit stream. Additional information such 
as absolute time or command or status transmission on 
the bus are sampled and gated into the PCM signal. 

The PCM frame consists of 127 data words and a 
synchron word, with a word length of 20 bits. If no 
message is on the bus, filter words will be gated into the 
serial PCM bit stream. The output code is NRZ-L and 
randomised RNRZ-L. 
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Video recording systems 

Mission sight recording is accomplished by a system 
consisting of an OTA 204 monochrome or OTA 300 col- 
our video camera and an OEV 301 onboard magnetic 
tape recorder. The CCD video camera replaces the ear- 
lier AA8-400 film camera. A two-unit version of the video 
recording system has been developed for the holo- 
graphic HUDs of future combat aircraft, sights used on 
present and new-generation helicopters and sights on 
the gyrostabilised turrets of future tanks. 


GERMANY 


If the recording is done by a standard instrumen- 
tation recorder, the bit rate for the external clock input 
can be chosen up to 2 Mbit/s. The internal clock-gener- 
ator can be switched in six steps between 250 kbits/s 
and 1.5 Mbits/s. 


Specifications 

Dimensions: 125 x 52 x 220 mm 
Weight: 1.8 kg 

Power supply: 20-34 V DC 


Contractor 
Josef Heim KG. 


DATaRec-A4 acoustic recording 


system 

The A4 is a complete portable four-channel acoustic/ 
analogue recording system. The system provides con- 
nectors, preamplifiers and power supplies for Bruel 
and Kjaer microphones. With 24-bit digital signal pro- 
cessing and filtering, exceptional phase error specifi- 
cation allows accurate correlation of data between 


A Thomson-TRT Défense CCD video camera ins 


Status 
The OTA 208 video camera and the OEV 301 magnetic 
tape recorder are fitted on French Navy Super Etendard 
aircraft. 


Contractor 
Thomson-TRT Défense Optronics Division. 


6 ats. 


talled in a Mirage 2000 for mission recording 


channels. Weighting filters can be selected and, with 
pre-emphasis, the dynamic range will be extended to 
130 dB. 

A front panel LCD provides bar graph and engineer- 
ing units displays of input/output voltage, power and 
spectra. The IRIG generator/decoder allows synchron- 
isation to the internal or external IRIG source, accu- 
rately time-stamping all data. Additional data that may 
be recorded includes voice, RS232 and opto-coupled 
programmable RPM and speed. 

With eight different channel configurations, a pat- 
ented self-calibration system, rugged but lightweight 
chassis and battery operation, the A4 may be used 
wherever portability is of importance. 


Specifications 

Dimensions: 270 x 88 x 265 mm 

Weight: 6 kg (including battery) 

Power supply: battery operated for up to 2h 
10-36 V DC or 100-240 V AC (with adapter) 


Contractor 
Josef Heim KG. 


The DATaRec-A16 analogue recording system 
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DATaRec-A16 analogue recording 
system 


The A16 is a comprehensive analogue recording sys- 
tem, expandable from 16 to 80 channels. Internal signal 
conditioning modules allow direct connection of com- 
mon transducers. With all channels sampled simul- 
taneously, 24-bit digital signal processing and filtering, 
exceptional phase error and dynamic specifications are 
achieved. The large dynamic range leads to extremely 
low harmonic distortion and noise levels. 

A quick-look facility for all input and output signals 
can display minimum, maximum and mean levels. 

The IRIG generator/decoder allows accurate time- 
stamping of all data, using internal or external time 
sources. Additional data that may be recorded includes 
voice, RS232 and opto-coupled programmable RPM 
and speed. 

With 51 different channel configurations, patented 
self-calibration system and a rugged but lightweight 
chassis, the A16 can be used in a wide variety of 
applications. 


Specifications 

Dimensions: 325 x 133 x 320 mm 

Weight: 12 kg 

Power supply: 10-36 V DC or 100-240 V AC, 50 W 


Contractor 
Josef Heim KG. 


DATaRec-D3 digital recording 


system 

The D9 is a versatile digital recording system for PCM, 
MIL-STD-1553 and RS422 data systems. An optional 
PCM merger card allows four independent PCM 
streams to be recorded. The IRIG generator/decoder 
provides accurate time-stamping of all data using inter- 
nal or external time sources. 

The MIL-STD-1553 interface card permits a dual 
redundant 1553 bus to be recorded. The clock, either 
internal or external, with 1 us accuracy, allows the RT 
response and inter-message gap times to be measured 
and the 1553 stream to be accurately replayed. 

Additional data that may be recorded includes voice, 
RS232 and opto-coupled programmable RPM and 
speed. Memory buffers allow bursts of higher rate data 
to be recorded or the three-hour record time to be sig- 
nificantly extended. 

The use of rugged but lightweight chassis and univer- 
sal auto-sensing power supplies allow the D3 to be 
used in a wide variety of applications. 


Specifications 
Dimensions: 270 x 88 k 230 mm 
Weight: 4.2 kg 


Flight control data concentrator 

The Flight Control Data Concentrator (FCDC) is part of 
the flight control system of the Airbus Industrie A320 
aircraft. Its main functions are to validate, concentrate 
and store in-flight status and failure data of the flight 
control system. The electrical interfaces are a number 
of ARINC 429 and discrete inputs and outputs. Outline 
and mounting are in accordance with ARINC 600. 


Specifications 
Dimensions: 2 MCU 

Weight: 3.4 kg 

Power supply: 28 V DC, 16 W 


Power supply: 10-36 V DC or 100-240 V AC (via adap- 
ter), 25 W 


Contractor 
Josef Heim KG. 


DATaRec-E8 digital cassette tape 


recording system 

The DATaRec-E8 is an eight-channel PCM recorder. 
Data is recorded on a3.8 mm wide magnetic tape using 
the helical scan recording system. Digital Audio Tape 
(DAT) cartridges and drives are used for the storage of 
data. An efficient error-correction process provides 
data security for the system. 

Incorporating the input/output filters and the cas- 
sette drive, the eight-channel PCM electronics com- 
prise a compact unit. The inputs and outputs are 
connected to BNC jacks without intermediate adaptor. 
The number of channels can be selected to one, two, 
four or eight. Signal bandwidth is 5 kHz for each chan- 
nel with eight-channel operation. Input and output fil- 
ters can be dispensed with in many applications. 

All analogue channels are sampled at the same time. 
The unit incorporates eight analogue/digital and eight 
digital/analogue converters with a resolution of 14 bits. 

In additon to data, date and time are recorded con- 
tinually. A voice channel for recording comments is also 
provided. A built-in loudspeaker allows the voice 
recording to be replayed. A headphone connection and 
line output are provided. A standard IRIG-B time code 
can be recorded instead of voice recording. Index 
marks which were set automatically or manually during 
recording can be searched at high speed during replay. 

The DATaRec-E8 magnetic tape system is especially 
suitable for mobile use. Small dimensions and low 
power consumption are important features. The units 
operate correctly even in vibration of up to 5 g. Three 
alternative power supply sources allow universal use. 
The 6V, 1.8 Ah storage battery permits the PCM to 
operate for two hours. A DC voltage adaptor or a mains 
adaptor can be used instead of the storage battery. 
Voltage range is from 10 to 30 V. 


Specifications 

Dimensions: 235 x 92 x 176 mm 
Weight: 2.8 kg 

Power supply: 6 V, 1.8 Ah battery 
10-30 V DC 


Contractor 
Josef Heim KG. 


OptoRec Q1 and Q2 quick access 


recorders 
The OptoRec Q1 and Q2 quick access recorders are 


Interfaces: (input/output) ARINC 429, SGS and SAV 
discrete 

(input) DC analogue 

Reliability: >18 000 h MTBF 


Status 

In production. The FCDC entered operational service in 
1988 on board the A320, which is equipped with a dual 
FCDC installation. 


Contractor 
LITEF GmbH. 


Quick Access Recorder 
Type: OptoRec - 04 
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The OptoRec Q1 quick access recorder 


based on Motorola 56001 DSPs. The Q1 includes a 
VGA module and only a keyboard and monitor need to 
be connected to make the recorder act as a PC. The Q2 
uses a 96001 CPU, running at 33 MHz, and can be con- 
nected to a PC via the RS232 port. Both recorders pro- 
vide a standard Centronics port for a printer. 

The Q1 and Q2 will record ARINC 573 and 575, with 
options that allow multiple ARINC 429 and analogue 
data streams to be recorded simultaneously. An intelli- 
gent data decoder unit automatically detects and 
decodes the different data types. A clock with battery 
back-up provides accurate date and time annotation on 
the recordings. An ASCII character stream can be 
recorded at up to 9600 baud for report writing. Status 
and error conditions are indicated via a 12 digit front- 
panel LED display. 

The standard recording medium is 3.5 in optical disc 
conforming to ISO/CD 10090, with an option for a DAT 
streamer. The disc allows up to 43 hours record time at 
512 words/s and all data is recorded in DOS format 
files. The disc may be removed and read by any stan- 
dard 3.5 in DOS-compatible optical drive. The Q1 also 
has an option for a hard disc drive. 

Data to be recorded is buffered via a 128 kbyte non- 
volatile RAM and reliable recording is achieved even 
when subjected to power failures up to several sec- 
onds. Up to 16 Mbyte of memory is allocated separately 
for retaining application, or mission, specific programs. 


Contractor 
Josef Heim KG. 


The LITEF FCDC flight control data concentrator 


Display video recording system 

The Display Video Recording System (DVRS) has been 
designed by Bavaria Keytronic Technologie and Nardi 
Sistemi Elettronica for the German Air Force Tornado 
ECR and is pin-to-pin and mounting compatible with all 
versions of the Tornado IDS. It is also suitable for army, 
navy and civilian applications. The system can handle 
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up to seven video inputs with a bandwidth of 9 MHz 
each, plus audio channels and event and weapon 
release markers. 

The system consists of a HUD camera, electronics 
unit, video tape recorder with 60 minutes recording 
tape and control panel. 

The HUD camera consists of the video sensor head 


with optical components and CCD video colour sensor 


module, and an electronics assembly consisting of . 


power supplies, control logic, BIT circuitry and video 


amplifiers. HUD symbology is combined with the pic- : 


ture of the outside world and transmitted in colour PAL 
format via the multiplexing unit to the VTR. 


The electronics unit consists of an analogue-to-digi- _ 


tal converter unit, multiplex circuitry, microprocessor, 
control BIT circuitry and power supplies. 

The AR 250 MM-R video tape recorder, based on the 
TEAC V 250 AB-R, is a compact airborne video cassette 
recorder which uses miniature %in tape video cas- 
settes. The microprocessor-controlled panel gives the 
operator complete up-to-date information on the sys- 
tem, including remaining recording time. The control 
panel consists of the mode selection switch, video 
input, selection control, alphanumeric display and 
amplifiers. 

The system provides 60 minutes recording time on 
each cassette which can be easily changed during 
flight. 


Specifications 

Dimensions: (HUD camera) 190 x 45 x 210 mm 
(electronics unit) 120 x 325 x 170 mm 

(video tape recorder) 107 xX 1389 x 156 mm 
(control panel) 55 x 145 x 127 mm 


Status 
In service in German Air Force Tornado ECR aircraft. 


Contractors 
Bavaria Keytronic Technologie GmbH. 
Nardi Sistemi Elettronica SpA. 


The display video recording system for the Tor- 
nado ECR showing the HUD camera (top left), 
video tape recorder (top right), electronics unit 

(bottom left) and control panel (bottom right) 


ACE-DTE mission system 
ACE-DTE is a combination of Rada’s Data Transfer 
Equipment (DTE) and the autonomous Combat 
Manoeuvres Evaluation (ACE) system. All ACE’s func- 
tions are implemented on a single card added to the 
Data Transfer Unit (DTU). ACE’s additional input/out- 
put lines are added on a separate connector, thus the 
DTU still fits the form and functions of the current DTE. 
The compact system combines in a single package 


Crash/maintenance recorder for 


the Tornado 
Alenia has developed the Crash/Maintenance 
Recorder System (CMRS) selected for the Tornado. 
The Tornado CMRS includes onboard and ground- 
based equipment for the collection, management and 
recording of flight data and subsequent computation 
and analysis. 

The Tornado CMRS is composed of an Extended 


The Alenia extended data acquisition unit is used 
in Italian Air Force Tornado IDS aircraft 
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the pre-flight mission planning and in-flight database 
management of the DTE with ACE’s in-flight data pro- 
cessing and storage capabilities for post-flight analysis 
and debriefing. The data collected continuously during 
flight is recorded either on an enlarged data transfer 
cartridge of 20 Mbytes or on the VTR. 

The same dual approach is applied to the system’s 
ground station. 


ITALY 


Data Acquisition Unit (EDAU), Maintenance Recorder 
Unit (MRU), Accident Data Recorder (ADR), Mobile 
Quick-Look Facility (MQLF) and automatic ground sta- 
tion and semi-automatic test equipment. 

The EDAU is based on a Alenia advanced MARA 
avionic computer and is used for the collection, conver- 
sion and compression of a wide range of flight signals. 

The MRU records on an easily removable cassette all 
the EDAU processed data. 

The ADR, supplied by British Aerospace, records on 
a crash-protected endless loop tape all the critical data 
for analysis in the event of an accident. 

The MQLF is employed as a first-line ground support 
to perform fast analysis of the flight-recorded data and 
to assess the aircraft serviceability status. 

The CMRS has crash recording time of up to two 
hours and a maintenance recording time of three to 
nine hours depending on the mission profile. The sys- 
tem records up to 125 maintenance parameters, of 
which up to 37 are for structural fatigue analysis and life 
computation, up to 32 are for engine low-cycle fatigue 
and up to 20 are for aircraft system monitoring. The 
CMRS has VDU, printer and plotter output devices and 
presents information in tabular or plotted form. 


Status 
In service on the Italian Air Force Tornado. 


Specifications 

Dimensions: (DTU) 177.8 x 146 x 115.5 mm 

(DTC) 190.5 x 120 x 41.3 mm 

Power supply: 115 V AC, 400 Hz, single phase, 17 W 


Contractor 
Rada Electronic Industries Ltd. 


Contractor 
Alenia Defence Systems. 


Developments in crash recorders 
Based on the experience with the Tornado CMRS, Ale- 
nia, in collaboration with other Italian companies, has 
developed a new crash recorder system employing a 
powerful Alenia data acquisition unit and an Elmer 
solid-state flight data recorder. The system includes 
ground equipment used for data processing and pres- 
entation of accident analysis and aircraft structural and 
engine monitoring. All units have been designed on a 
modular basis, so that the system can be easily fitted to 
a wide range of aircraft. 

At present, Alenia is developing a new compact 
Advanced Maintenance Recorder System (AMRS) per- 
forming quick serviceability status analysis directly on 
board and achieving management of the BITE signals 
of onboard equipment. 

The AMRS can be interfaced to MIL-STD-1553 bus or 
any other high-speed fibre optic bus. 


Status 
In development. 


Contractor 
Alenia Defence Systems. 
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Airborne strain counter 
The Airborne Strain Counter (ASC) unit is designed to 
determine the different load spectra and/or local 
stresses that arise during operation in all aircraft struc- 
tures submitted to variable loads. The unit is suitable for 
monitoring the fatigue life of complex structural 
elements where the local stresses cannot be easily cor- 
related to the standard usage parameters. 

The ASC automatically accomplishes: acquisition of 
a maximum of eight parameters received from strain 
gauges or accelerometers positioned on the most sig- 
nificant points of the aircraft structure; conversion of 
the acquired data into digital form; processing of the 
data and outputting of a stress matrix; storage of the 
data in a non-volatile memory; interfacing with the dedi- 
cated ground support unit to allow data transfer and 


subsequent processing; supply of power to the sen- 
sors; and performance of self-test to check serviceabil- 
ity of the equipment. 

The ASC features eight fully independent channels 
for acquisition, pre-processing and storage of data. 
Each channel is capable of managing the interface sig- 
nals of the associated strain gauge or accelerometer. 
Each channel amplifies the analogue signal received 
from the sensor and converts it into a digital signal 
through an A/D converter, providing information on 
number of stress cycles experienced by the structure, 
mean values of the stress for every cycle and peak-to- 
peak value of the stress for every cycle. 

Information is stored in a non-volatile memory on air- 
craft serial number, card serial number, ASC serial 
number, total number of stress cycles, status word, 


stress matrix, total number of minutes of aircraft motion 
and total number of minutes of operation in the pres- 
ence of failures. 

An RS422 databus is used to transfer the data stored 
from the measurement channels to the ground support 
unit. 

At system power-on, each channel performs a self- 
test to check hardware and software integrity. 


Status 
In service on the Aermacchi MB339 and the Aermac- 
chi/Alenia/Embraer AMX. 


Contractor 
Logic SpA. 


Super SVCR V-301 video recorder 
The Super SVCR V-301 is a lightweight compact air- 
borne video recorder designed for recording signals 
from video cameras, infra-red sensors and multifunc- 
tion displays in the fighter aircraft harsh environment. It 
records on both standard VHS and Super VHS formats. 

The system provides a full three hours of recording at 
greater than 400 lines resolution in Super VHS and 240 
lines in VHS mode and has three audio channels. It 
includes high-speed forward and reverse search, visual 
event marker, electronic frame indexing and compre- 


Crash protected video recorder 
The Crash Protected Video Recorder (CPVR) is 
designed to provide a record of the glass cockpit data 
presented to the flight crew. This is a natural follow-on 
from the standard flight data recorder and knowledge 
gained over many years in the design and manufacture 
of crash recorders has been utilised in the design of a 
prototype CPVR. 

The Hi-8 mm video standard has been chosen as it is 
lightweight, reliable and has a bandwidth approaching 
4 MHz. The CPVR provides recording times of four 
hours for NTSC and three hours for PAL. These two 
video standards, plus RS 170, provide 400 TV lines res- 
olution. The system also has a single audio channel 
with a frequency response of from 100 Hz to 10 kHz. 

The CPVR will form part of a system utilising closed- 
circuit television cameras located in suitable positions 
both within and outside the aircraft. Camera positions 
will be chosen to provide the aircrew with real-time view- 
ing of internal and external features on a suitable dis- 
play. This follows recommendations from the UK 
Aircraft Accident Investigation Branch. The number of 
cameras will depend upon specific requirements, with 
the chosen outputs being recorded on the CPVR to en- 
able in-depth analysis to be carried out. 


Specifications 

Dimensions: % ATR 

Power supply: 28 V DC, 15 W 
Environmental: MIL-STD-810D, 
MIL-STD-462 


MIL-STD-461B, 


Status 
Under development. 


Contractor 
TEAC Corporation. 


V-83AB-F airborne video cassette 


recorder/reproducer 

The V-83AB-F video cassette recorder/reproducer is a 
three-deck version of the TEAC V-80. It records three 
signals for two hours each or one signal for six hours 


JAPAN 


hensive BIT. Designed to meet stringent electrical, 
mechanical and environmental requirements, the V-301 
meets MIL-STD-810D and MIL-STD-461C and 462. It 
has serial and parallel interfaces and an optional digital- 
to-video converter can be connected to provide a digital 
recording capability of 1.4 Mbits/s of PCM or MIL- 
STD-1553 data. 


Specifications 
Dimensions: 114 x 212 x 345 mm 
Weight: 7.2 kg 


Status 

Selected for the Tornado GR. Mk 4 and flight test appli- 
cations on the B-1B, F-15, F-16 and F/A-18. It has also 
been selected for the flight test phase of the Eurofighter 
2000. 


Contractor 
NAC Inc. 


The V-83AB-F video cassette recorder/reproducer 


and provides two hours playback time on each cas- 
sette. It has applications in a variety of markets includ- 
ing high performance and commercial aircraft, RPVs, 
helicopters, test monitoring and surveillance. Use of the 
Hi-8 mm format offers the user the highest possible res- 
olution, plus access to inexpensive commercially avail- 
able playback units and video cassettes. 

A total of 400 lines of horizontal resolution and a sig- 
nal-to-noise ratio approaching broadcast quality are 
available. Life expectancy exceeds 10 000 hours. All 
three decks are controllable from a RS422 full-duplex 
interface or by discrete switch-closure signals which 
render the V-83AB-F compatible with control panels for 
earlier TEAC video recorders. An internal 28 V power 
supply simplifies power wiring connections to the unit. 
The recorder is fully ruggedised, equipped with an 
internal heater and designed to withstand high vibration 
levels and temperature extremes. Total weight is 
8.16 kg. 


Contractor 
TEAC Corporation. 


V-250 Series video tape recorders 
The V-250 Series of airborne video tape recorders are 
high performance units designed for colour or mono- 


chrome recording on % in video cassettes. It is rug- 
gedised to withstand the effects of shock, vibration, 
high g loading, altitude, explosive decompression and 
wide temperature variations. 

The V-250 AB-R has been designed as a record-only 
model for minimum size and weight. The V-250 AB-F 
both records and allows playback for in-flight and post- 
mission analysis. Both are available in 525- or 875-line 
EIA/NTSC or 625-line CCIR/PAL video formats and 
provide 60 minutes (EIA/NTSC) or 51 minutes (CCIR/ 
PAL) recording. 


Specifications 

Dimensions: (V-250 AB-R) 107 x 139 x 156.5 mm 
(V-250 AB-F) 192 x 107 x 156.5 mm 

Weight: (V-250 AB-R) <3 kg 

(V-250 AB-F) <4 kg 

Power supply: 20-32 V DC unregulated 


Contractor 
TEAC Corporation. 


V-1000 AB-F video tape recorder 


The V-1000 AB-F video tape recorder and reproducer 
uses high capacity % in U-matic ‘S’ video cassettes and 
is designed for recording FLIR and IR linescan displays 
and for other high resolution recording applications. 
The rugged construction provides protection against 
shock, vibration and low pressure. 

The system is available in both 525- or 875-line EIA 
and 625-line CCIR video formats, providing recording 
times of up to 72 minutes in 525-line EIA, 60 minutes in 
875-line EIA and 69 minutes in CCIR. 


Specifications 

Dimensions: 271.8 < 166 X 367.5 mm 
Weight: <12.5 kg 

Power supply: 115 V AC, 400 Hz, single phase 


Contractor 
TEAC Corporation. 


Quick access recorder 

The Quick Access Recorder (QAR) is fully electronic 
and features a RAM-based removable cartridge. It com- 
bines the functions of a QAR, data acquisition unit, sig- 
nal spectrum analyser and data management unit. 
Recording time depends on the cartridge size and data 
format. 

The system handles two data inputs to ARINC 573/ 
717/429 or RS422 standards, a maximum of 64 ana- 
logue and 34 digital inputs to the internal encoder and 
eight inputs to the built-in signal spectrum analyser. 
Data recording rate is fully reconfigurable and can be 
set on any input according to ARINC 717, up to 512 
words/sec. 
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Specifications 

Dimensions: 317 < 57 x 193 mm 
Power supply: 115 V AC, 40 Hz, 25 W 
or 27 V DC, 20 W 


Status 

In service on the Boeing 737 and 767, Airbus A310, 
ATR-72, Ilyushin 62M and 76 and Tupolev 154M. Selec- 
ted for the Tupolev 204 and Ilyushin 96. 


Contractor 
ATM Inc. 


The ATM quick access recorder 
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AM 841 recording system 

The AM 841 recording system is an all-solid-state com- 
puter-controlled device, designed to handle a great 
number of signals from different aircraft and engine 
analogue and digital sensors. These signals are accu- 
rately amplified, converted and stored in the aircraft. 
Stored information is then processed in a ground- 
based computer for quick flight-safety and mainten- 
ance actions. 

The flexibility of the recording unit permits a great 
number of different sensors to be connected to the 
device. The seven types of functions which can be 
accepted by the unit are for sensors with digital output, 
analogue AC output, analogue DC output, variable 
resistance, variable frequency, analogue synchro out- 
put and variable phase. Capacity of the AM 841 is 24 
digital channels, 12 analogue AC channels, 25 ana- 
logue DC channels, 3 variable resistance channels, 2 
variable frequency channels, 2 synchro three-phase 
channels and 12 phase-measurement channels. 

Sensor output signals are amplified to a level com- 
patible with further processing in the recording unit. All 
signals are filtered and fed to an analogue multiplexer. 
The output from the multiplexer passes either to an ana- 
logue-to-digital converter or to the databus for further 
processing in the computer. Available data is then 
stored in the solid-state memory for transfer to, and 
evaluation in, the ground computer. Five auxiliary refer- 
ence channels and integrated calibration features are 
used to meet the extremely high resolution and accu- 
racy specified for the stored data. 


Specifications 

Dimensions: 165 x 200 x 400 mm 
Weight: 9 kg 

Power supply: 28 V DC, 90 W 
Temperature range: —40 to +70° 


Contractor 
CelsiusTech Electronics AB. 


AMOT engine data acquisition 

unit 

The AMOT has been developed as the engine data 
acquisition recorder in the Saab JAS 39 Gripen. It 
receives signals from, and transmits them to, the air- 
Craft's MIL-STD-1553 digital databus. Analogue and 
discrete signals from the engine sensors are translated 
to be compatible with the databus and the unit also pro- 
cesses data for trend analysis and passes signals for 
the engine instruments. The unit incorporates an Intel 
8086 microprocessor. During engine start the digital 
engine controller is supplied with current; current is 
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The AMOT engine data acquisition unit 


also supplied to the engine’s secondary ignition box. 
Other engine control tasks are also performed. 


Specifications 

Dimensions: 124 x 194 x 320 mm 

Weight: 6.5 kg 

Input signals: 9 DC, 6 digital/logic, 2 tachogenerator 
Output signals: 2 DC, 5 digital/logic 

Scan rate: 7.5 Hz 


Status 
In production for the Saab JAS 39 Gripen. 


Contractor 
CelsiusTech Electronics AB. 


ANPM engine data acquisition 
unit 

The ANPM takes analogue and discrete engine par- 
ameters and passes them to the flight management 
computer and on to the flight data recorder. The signals 
can then be replayed on a ground facility. The ANPM 
communicates at a rate of 2 Hz on a serial duplex link. 


Specifications 

Dimensions: 300 x 170 x 81 mm 

Weight: 4.2 kg 

Power supply: 28 V DC, 50 W 

Input signals: 11 DC, 8 logic, 2 variable frequency 


Status 
In service. 


Contractor 
CelsiusTech Electronics AB. 


The ANPM engine data acquisition unit 


AREG maintenance data recorder 
AREG takes analogue and digital signals from the CK37 
central computer in the Saab AJ 37 Viggen and trans- 
fers them to a mass storage device. The AREG uses a 
full-duplex, 8+2-bit parallel link for communication. 


Specifications 

Dimensions: 165 x 200 x 400 mm 

Weight: 9.0 kg 

Power supply: 28 V DC, 90 W 

Input signals: 20 DC, 12 AC, 12 phase measurement, 8 
resistance measurement, 2 tacha, 2 synchro,-24 digital/ 
logic, engine number (10-bit) 


Status 
Developed for the Saab AJ 37 Viggen. No longer in 
production. 


Contractor 
CelsiusTech Electronics AB. 


The AREG maintenance data recorder 
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SCR 200 flight data recorder 


The SCR 200 consists of a crash protected accident 
data recorder and a data acquisition unit. It has been 
designed for the Tornado. The accident data recorder 
comprises a continuous single-spool tape transport 
with four recording tracks. Recording rate is 128 12-bit 
data words per second. Total recording time is 111 
minutes data and 37 minutes voice. Audio information 
is recorded on one track simultaneously with data on 
the other three. 


Specifications 

Dimensions: (ADR) 425 x 172 x 81 mm 
(DAU) 383 x 128 x 200 mm 

Weight: (ADR) 7.5 kg, (DAU) 7 kg 
Power supply: 115 V AC, 400 Hz, 25 W 
28 V DC 


Status 
In production. In service on Royal Air Force, Royal 
Saudi Arabian Air Force and Italian Air Force Tornado 
aircraft. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


SCR 300 flight data recorder 


The SCR 300 flight data recording system is designed 
for use on military aircraft where space is at a premium. 
It is believed to be the smallest and lightest tape com- 
bined CVR/ADR system currently available. 

The main function of the SCR 300 is the preservation 
of a flight audio and data record in the event of an acci- 
dent, but it can also be used for maintenance monitor- 
ing. The system consists of a crash protected Accident 
Data Recorder (ADR) and a Data Acquisition Unit 
(DAU). 

The ADR is mechanically and thermally protected to 
recent FAA and CAA standards, and has provided 100 
per cent data and voice retrieval in all the accidents 
involving SCR 300 equipped rotary and fixed-wing air- 
craft. The system comprises a continuous single-spool 
tape transport with six 30-minute tracks of information, 
with tracks assigned to audio and data as required. The 
recording rate is 128 12-bit data words per second, giv- 
ing a total recording time of three hours. A recording 
rate of 256 words per second can be achieved with 
minor modifications. The ADR is fitted with a sonar 
locating beacon. 

The DAU collects information from signal sources in 
a variety of digital, analogue and discrete forms, sam- 
ples each at an appropriate rate and converts them into 
a stream of serial digital data which it then transmits to 
the ADR. The number of parameters monitored 
depends on the application. A typical system has more 
than 40 digital, analogue, audio and discrete signal 
inputs. Uniquely, the DAU stores up to 64 different air- 
craft frame formats within the processor. This feature 
greatly eases logistics in mixed aircraft fleets, where the 
single standard DAU is totally interchangeable between 
aircraft types. 


Specifications 

Dimensions: (ADR) 115 x 150 x 250 mm 
(DAU) 89 x 125 x 200 mm 

Weight: (ADR) 6 kg, (DAU) 4 kg 

Power supply: 28 V DC, 40 W 


Status 
In production and in service worldwide on over 120 Jag- 
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The SCR 200 flight data recorder is in service with 
Tornado aircraft 
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uar aircraft, Harrier, Sea Harrier, Hawk 60/100/200, 
Andover, BAC 111 and BAe 125 fixed-wing aircraft and 
Chinook, Lynx, Sea King, Gazelle, Scout and Wessex 
helicopters. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


SCR 400 flight data recorder 


The SCR 400 is an extended-memory version of the 
SCR 300 accident data recorder. It employs a half- 
speed tape drive with eight recording channels, giving 
a total duration of eight hours. 


Specifications 

Dimensions: (ADR) 115 < 150 x 250 mm 
(DAU) 89 x 125 x 20 mm 

Weight: (ADR) 6 kg, (DAU) 4 kg 

Power supply: 28 V DC, 40 W 


Status 
In development. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


SCR 500 flight data recorder 


The SCR 500 combines the latest digital recording and 
solid-state memory techniques to provide cost-effective 
voice and flight data recording for a wide variety of 
applications. It meets the provisions of EUROCAE, 
ED55 and ED56A. The SCR 500 is available in two ver- 
sions: the SCR 500-120 CVR and the SCR 500-660 
CVR/DFDR. 

Both versions provide a choice of cockpit control 


panels tailored to customer requirements and are avail- 
able with 30 minute audio options to meet current 
specifications, with the ability to be upgraded as 
requirements evolve. The system provides four ana- 
logue audio channels, recorded digitally, and one digi- 
tal data channel, plus timebase. An underwater location 
beacon is fitted as standard to all units. 


SCR 500-120 cockpit voice recorder 

The SCR 500-120 is a Cockpit Voice Recorder (CVR) 
providing two hours of audio on four concurrent chan- 
nels. The recording medium is solid-state flash memory 
array with write/erase once every two hours. It is 
designed to meet the requirements of all multi-engined 
civil aircraft and helicopters. 


SCR 500-660 cockpit voice recorder/digital flight 
data recorder 

The SCR 500-660 is a combined recorder providing ten 
hours of digital data recording and one hour of cockpit 
voice on four concurrent channels. The SCR 500-660 
can be used as a stand-alone recorder or as part of a 
health and usage monitoring system. The recording 
medium is a solid-state flash memory array with write/ 
erase once every 10 hours for data and every 30 
minutes for audio. The SCR 500-660 is designed for 
use on civil aircraft and helicopters. 


Specifications 

Dimensions: % ATR short 
Weight: 8.5 kg approx 

Power supply: 115 V AC, 400 Hz 
or 28 V DC, 15 W max 


Status 
Under development for sale in 1994. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


British Aerospace SCR 300 accident data recorder (left), data acquisition unit (right) 


The SCR 500 with (left) the SCR 500-120 cockpit voice recorder and (right) a ockub of the SCR 500- 0.660 i 
combined cockpit voice recorder/digital flight data recorder 


ACCS 3200 fatigue monitoring 


and computing system 

The fatigue monitoring and computing system provides 
real-time fatigue data gathering and analysis via parallel 
processing of 16 strain gauge sensor data channels. 
Real-time analysis isolates structural fatigue to individ- 
ual aircraft structures. A comprehensive ground analy- 
sis facility allows analysis of full sortie raw sensor data 
and a complex load history log by airframe, together 
with fleetwide data correlation. 


Specifications 

Dimensions: (fatigue monitoring computer) %ATR 
rack or custom housing 

(raw data recorder) 83.8 x 158 x 221.2 mm 

Weight: (fatigue monitoring computer) 9 kg 
(programme and data transfer unit) <1 kg 

(raw data recorder) 3 kg 

Processing: 68020 20MHz processor, 640 kbyte 
EEPROM, 128 k SRAM, software in Ada 


Status 
Deliveries for Royal Air Force Harrier GR. Mk 5 and GR. 
Mk 7 aircraft complete. 


Contractor 
Computing Devices Company Ltd. 


DCR 1055/1080 airborne digital 


cassette recorders 

The VCR 1055 Super VHS airborne recorder and the 
VCR 1080 Hi 8 mm airborne recorder are both available 
with a digital encoder module to facilitate the recording 
of digital data in a variety of formats. Formats currently 
available are MIL-STD-1553 and RS422 with ARINC 
429, SAVA, Bi-phase L and customer-definable inter- 
face available shortly. 

The single LRU has a maximum data rate of up to 
2.2 Mbits/s with a BER of better than 1 in 10°F. An 
internal card set is also soon to be available for both the 
VCR 1055 and the VCR 1080. 


Specifications 

Dimensions: 117 x 140 x 153 mm 
Weight: <3 kg 

Power supply: 28 V DC, <20 W 


Status 
Stand-alone encoder/decoder in production. The inter- 
nal card set is in development. 


Contractor 
Computing Devices Company Ltd. 


DCR 2056 airborne digital 


cassette recorder 

The DCR 2056 is a full Mil-Spec airborne digital rotary 
recorder/reproducer. It is able to record for almost nine 
hours at a data rate of 2.5 Mbits/s using standard E300 
VHS cassettes. The recorder incorporates Reed Solo- 
mon error correction systems and has an error rate of 
better than 1 in 10° with zero bit slip. Utilising standard 
E300 VHS cassettes, the DCR 2056 is able to store 
8.75 Gbytes of user data. 

The DCR 2056 has RS422 or MIL-STD-1553 control 
ports with a 12-bit parallel data port. BITE aids rapid 
diagnosis to improve first-line maintenance. 

Although currently configured for 2.5 Mbits, the DCR 
2056 can be configured for other specific data rates. 
For enhanced ground-based analysis, the DCR 2056 
has a ground replay unit for greater manipulation of the 
data. 


Specifications 

Dimensions: 200 x 257 x 324 mm 

Weight: 12 kg 

Power supply: 115 V AC, 400 Hz, 150 W max (with 
heaters on), 80 W nominal 

Environment: MIL-E-5400 

EMC: MIL-STD-461 


Status 
In development. 


Contractor 
Computing Devices Company Ltd. 


The Computing Devices DCR 2056 airborne digital 
cassette recorder 


DCR 3000 airborne digital 


cassette recorders 

The DCR 3080 is the first unit in the DCR 3000 Series of 
airborne digital cassette recorder/reproducers. It is an 
8 Mbit/s recorder that uses. standard Super VHS 
cassettes. 

Using a Reed Solomon error correcting system, an 
error rate of better than 1 in 10°'° TWX can be achieved. 
A variable rate buffer allows the DCR to record and 
reply to data rates from 0 up to 8 Mbits/s via a RS422 
level data I/O. Control of the DCR can be achieved ei- 
ther via a RS422 or RS232 control port or the integral 
control and status panel mounted on the front of the 
unit. 


Specifications 

Dimensions: 200 x 257 x 324 mm 

Weight: 12 kg 

Power supply: 28 V DC, 150 W (heaters on) 80 W 
nominal 

Temperature: —20 to +55°C 

Environmental: MIL-E-5400 

Vibration: MIL-STD-810D 


Status 

In production. The DCR 3080 has been selected as the 
flight instrumentation recorder for Airbus Industrie 
A330 and A340 wide-body passenger aircraft. 


Contractor 
Computing Devices Company Ltd. 


The DCR 3080 airborne digital cassette recorder 
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DCR 9000 airborne digital 
cassette recorder 

The DCR 9000 is an airborne digital data recorder 
specifically designed for use in the full spectrum of 
fixed-wing and rotary platforms, including fast jets. With 
a Current rate of up to 16 Mbits/s, soon to be expanded 
to 32 Mbits/s, the DCR 9000 is compatible with the 
Metrum VLDS ground replay recorder which provides 
replay data rates of up to 32 Mbits/s. 

Bit error rates are better than 1 in 10°!°© and commer- 
cial standard Super VHS cassettes are utilised so as to 
provide approximately 10 Gbytes of data storage on an 
E180/T120 standard cartridge. Operating times are 
dependent on the selected data rate, but at 8 Mbits/s a 
record duration of approximately 90 minutes can be 
achieved. 

Features of the DCR 9000 include full remote control 
via RS232 or MIL-STD-1553B bus. Data interfacing is ei- 
ther via SCSI or native interface. Customer specific 
interfaces are also available. 


Specifications 

Dimensions: 168 x 258 x 324 mm 
Weight: 12 kg 

Power supply: 28 V DC, 90 W 


Status 
In development. 


Contractor 
Computing Devices Company Ltd. 


Fatigue monitoring and 
computing system 

The Fatigue Monitoring and Computing System 
(FMCS) is designed to provide real-time onboard analy- 
sis of fatigue as it occurs in the aircraft structure for the 
lifetime of the aircraft. The system provides the benefits 
of increased safety, reduced maintenance and support 
costs, improved availability, increased operational life 
and timely embodiment of structural modifications. 

The FMCS onboard computer unit consists of a data 
processor, memory and optimally located structural 
sensors to capture fatigue and aircraft performance 
data. This data is processed in real time to produce 
cumulative damage profiles for each critical structural 
component. In addition, as a system option, the raw 
sensor data may be recorded to provide further 
detailed analysis. 

The fatigue and aircraft performance data can be 
fully analysed on the supporting ground station to give 
accurate assessment of the severity and the time that 
damage occurred. The ground station also has data- 
base support for individual aircraft debriefing and 
across fleet correlation. 


Status 
First development equipments delivered. Original 
equipment and its derivatives are now finding appli- 


The DCR 9000 airborne digital cassette recorder (left) and the VCR 1076 airborne analogue cassette 
recorder (right) 
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cation to both fixed- and rotary-wing operational loads 
monitoring and health and usage monitoring pro- 
grammes for aircraft. 


Contractor 
Computing Devices Company Ltd. 


Programmable aircraft warnings 


panel 

The programmable legend warnings panel offers a high 
intensity LED display which is NVG compatible. The dis- 
play has programmable legends which are controllable 
over a dual redundant MIL-STD-1553B avionics data- 
bus. Internal redundancy is incorporated to ensure con- 
tinued safe operation in the event of defects and 
dedicated discrete inputs are also incorporated to 
ensure correct warning displays should the databus 
sources fail. 

Aircraft status, health and fault data received over the 
databus is categorised by the internal Ada software for 
display on a simple menu; amber and red characters 
are available, with a dedicated display area for cata- 
strophic warnings. An interface is provided to the audio 
management unit to give the aircrew co-ordinated vis- 
ual and audible or digitised voice warnings of any new 
conditions. 


Specifications 

Dimensions: (display unit) 118 x 156 x 70 mm 
(electronics unit) 100 x 220 x 237 mm 
Weight: (display unit) 1.7 kg 

(electronics unit).2:95 kg 

Power supply: 28: V DC, 270 W max 


Status 
In development for the Eurofighter 2000. Deliveries 
began in 1992. 


Contractor 
Computing Devices Company Ltd. 


VCR 1080/1036 video cassette 


recorders 

The VCR 1080 is an airborne video cassette recorder/ 
replay specially configured for use on a wide variety of 
platforms including fast jets and helicopters. A format 
fully compliant with the Hi 8mm tape footprint allows 
ease of use in ground replay and duplication machines. 
Both PAL and NTSC standards are supported, giving 
the widest possible use of these products throughout 
the world. 

Principal features of the VCR 1080 are that it records 
luminance and chrominance channels separately so as 
to provide the highest possible resolution on replay or 
duplication. Local controls or bus controls allow for the 
greatest possible systems integration and flexibility. A 
unique feature of the VCR 1080 is the provision of 
additional card slots in the recorder housing, to allow 
incorporation of either systems controller cards or cus- 
tomer-specific interface or digital encoder cards. 

The VCR 1036 is a high-specification version of the 
VCR 1080. It has been selected as the cockpit video, 
voice and data recorder for all Eurofighter 2000 vari- 
ants. Specific differences from the VCR 1080 include 
full MIL-STD-1553B control interfaces, RGB-to-video 
converters, digital encoders to allow simultaneous data 
to be recorded with the video channel, and two separ- 
ate audio channels for two-man crew operations. 


Specifications 
Dimensions: 186 x 200 x 218 mm 
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036 video cassette recorder 


The Computing Devices fatigue monitoring system 


The programmable aircraft warnings panel has been selected for the Eurofighter 2000 


Weight: <4.5 kg 

Power supply: 115 V AC, 400 Hz 
28 V DC, 30 W 

Environment: MIL-STD-810B 
EMC: MIL-STD-461 


Status 
In production. The VCR 1036 recorder has been selec- 
ted for all variants of the Eurofighter 2000. 


Contractor 
Computing Devices Company Ltd. 


VCR 1053 video cassette recorder 
The VCR 1053 is a conventional VHS transport rug- 
gedised by Computing Devices. It offers record and 
reproduce compatible with existing VHS PAL and 
NTSC systems. 

A record time of up to five hours can be achieved 
using conventional E300 commercial VHS cassettes. A 
full Mil-Spec power supply is fitted to the 1053 to pro- 
tect it from the spikes and surges which are common- 
place on modern airborne systems. The recorder is fully 
remotely controllable via RS232, RS422 and 1553 data- 
busses and is internally anti-vibration mounted. 


Specifications 

Dimensions: 145 x 245 x 330 mm 

Weight: 4.5 kg 

Power supply: 28 V DC or 115 V AC, 40-450 Hz option, 
15 W nominal to MIL-STD-704 


Temperature: 0 to +45°C 
Environmental: MIL-E-5400 


Status 
In production. The recorder is currently in service ona 
variety of UK and French helicopters. 


Contractor 
Computing Devices Company Ltd. 


The Computing Devices VCR 1053 video cassette 
recorder 


VCR 1055 video cassette recorder 
The VCR 1055 is an S-VHS transport ruggedised by 
Computing Devices. It offers record and reproduce at 
high resolution imagery to either PAL or NTSC stan- : 
dards. Fully cross-compatible with existing S-VHS com- - 
mercial systems, the 1055 is optimised for recording 
high definition image data. 


The recorder is able to record up to five hours of 
video using either VHS or S-VHS tapes, has internal 
anti-vibration mounts and is remotely controllable via 
RS232, RS422 or 1553 databusses. The 1055 also 
offers up to four auxiliary tracks for voice annotation 
and so on. 


Specifications 

‘Dimensions: 185 x 245 x 330 mm 

Weight: 6 kg 

Power supply: 28 V DC or 115 V AC, 40-450 Hz option, 
15 W nominal to MIL-STD-704 

Temperature: 0 to +45°C 

Environmental: MIL-E-5400 


Status 
In production. 


Contractor 
Computing Devices Company Ltd. 


The Computing Devices VCR 1055 video cassette 
recorder 


VCR 1066 video cassette recorder 
The VCR 1066 is a full Mil-Spec video cassette recorder 
specifically designed for high-speed military aircraft 


and, in particular, is fitted to Tornado GR. Mk 1A recon- 
naissance aircraft of the Royal Air Force and the Royal 
Saudi Air Force, where it is used to record and replay 
high resolution infra-red sensor information in flight, as 
part of the Cockpit Display of Infra-Red Reconnais- 
sance System (CDIRRS). 

A record time of one hour is achieved with a standard 
VHS video cassette, using a two-head helical scan sys- 
tem for recording. A modified VHS format is employed 
to give a 4 MHz video bandwidth, with a signal-to-noise 
ratio of better than 43 dB. 

In the Tornado application non-standard TV signals 
are recorded but the system can record 625-line 50 Hz 
and 525-line 60 Hz signals. Two linear record/replay 
tracks are also available. 


Specifications 

Dimensions: 168 x 257 x 324 mm 

Weight: 12 kg 

Power supply: 115 V AC, 400 Hz, single phase, 120 W 
Environment: MIL-E-5400 

EMC: MIL-STD-461 


Status 
In production for Tornado GR. Mk 1A reconnaissance 
aircraft, with orders for approaching 500 systems. 


Contractor 
Computing Devices Company Ltd. 


VCR 1076 airborne analogue 


cassette recorder 

The VCR 1076 is a full military specification airborne 
recorder capable of recording analogue signals in a var- 
iety of format configurations. In its current configuration 
the VCR 1076 is capable of recording two simultaneous 
and separate channels of analogue information at up to 


The Computing Devices VCR 1066 video cassette 
recorder is used in the Tornado GR. Mk 1A aircraft 


6 MHz per channel. The use of a revised formatter can 
reconfigure the VCR 1076 so as to record a single chan- 
nel of up to 12 MHz bandwidth. 

Record time is up to one hour in either mode using 
standard 0.5 in media, in a VHS pattern cassette. 


Specifications 

Dimensions: 168 x 257 x 324 mm 
Weight: 12 kg 

Power supply: 115 V AC, 90 W 
Environment: MIL-E-5400 

EMC: MIL-STD-461 


Status 

In development and selected for the Grumman A-6E 
common mission recorder under the US designation 
AN/USH-42. 


Contractor 
Computing Devices Company Ltd. 


Medic fault diagnostic and health 


monitoring system 
Medic is a versatile unit designed to monitor the par- 
ameters of a wide range of devices or systems. It 
accomplishes its function without interfering with nor- 
mal system operation and is capable of being installed 
with minimal disruption to the existing configuration. 
Medic receives the data, stores it and analyses it 
against acceptability criteria. It is especially helpful in 
locating and identifying dynamic non-simulatable faults 
or intermittent problems and assisting in reducing the 
occurrence of no-fault-found complaints. 

Medic consists of: an input data selector; a micro- 


3000 Series of thermal linescan 


recorders 

The 3000 Series of thermal linescan recorders provides 
high definition dry-paper grey-scale recording using a 
thermal process. The series includes the 3600 single- 
channel digital system, the 3640 single-channel ana- 
logue or digital system and the 3710 dual-channel ana- 
logue or digital IEEE 488 control interface system. The 
3000 Series uses low-cost thermal facsimile paper in 
100m rolls. The scan width is 12in (305mm). It 
records in 16 shades of grey from white to solid black 
with a resolution of 9 pixels/mm*. 


Specifications 

Dimensions: 430 x 180 x 443 mm 

Weight: (excluding paper) 22 kg 

Power supply: 115/230 V AC +10%, 50/60 Hz, 350 W 
max 


Contractor 
Dowty Maritime Ocean Systems. 


Thermaline video graphic 
recorder 

The Thermaline video graphic recorder is a rugged 16- 
level grey-scale recorder which utilises a fixed line array 
thermal printhead to generate high resolution true grey- 


em, 


processor; a program memory which provides the 
instructions and appropriate thresholds to the micro- 
processor; and a storage memory which retains data in 
the form desired by the user. The microprocessor 
determines which available data is to be selected, what 
is to be done with the data when selected and where 
the data should go after being processed. Data that is 
contained in the memory can be written over by newer 
data, if the user does not need to keep it, or transferred 
to an external device via a RS232 serial interface line. 
Combinations of write-over and transfer are also avail- 
able as defined by the user. 

Additional features are: built-in self-test routines and 


scale images on direct thermal paper. It incorporates a 
high resolution frame-grabber to capture a video image 
and to print the image. The image may be printed hori- 
zontally, as in Ad size, or vertically, as in A4 size. The 
printed image is then cut by a guillotine. 


Specifications 

Dimensions: 132 x 440 « 425 mm 

Weight: 15 kg 

Power supply: 115/230 V AC +10%, 50/60 Hz, 150 W 
max 


Contractor 
Dowty Maritime Ocean Systems. 


The Dowty Thermaline video graphic recorder 


failure indication; battery-backed RAM to ensure data 
retention in event of loss of power; tagging of incoming 
data to correlate it with real-time and date information; 
and indication of nearly full or full data memory. 


Specifications 
Dimensions: 408 x 180 x 92 mm 
Power supply: 10 - 32 V DC 


Contractor 
Dowty Avionics Communications Systems. 


Wideline 195 Series wide print 


linescan recorder 

The Wideline 195 utilises high definition dry-paper grey- 
scale recording to produce a linescan image 19.5 in 
(495 mm) wide. The use of thermal paper ensures low- 
cost and fast print records. The Wideline 195 has a line 
spacing of 200 lines/in (7.87 lines/mm) and provides 
continuous printing on a 100m roll. The maximum 
printing speed is 32 lines/s and print resolution is eight 
pixels/mm. There are 3968 pixels per line and each 
pixel can be printed in one of 16 shades of grey. Inter- 
faces available include digital TTL, IEEE 488, RS422, 
RS232 and analogue with single- or multi-input 
channels. 


Specifications 

Dimensions: 176 x 660 x 508 mm 

Weight: 32 kg 

Power supply: 115/230 V AC +10%, 50/60 Hz, 250 W 
max 


Contractor 
Dowty Maritime Ocean Systems. 
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V3500 miniature camera 

The V3500 is a high resolution solid-state sensor cam- 
era for monochrome, ‘low-light and colour recording. It 
is fully automatic and has a range of auto-iris lenses 
available which make it well suited for head-up display 
recording applications as well as for helicopter sights 
and air vehicle stabilised platforms and so on. The 
V3500 can be supplied in either a single or two-unit con- 
figuration; the camera head can be separated from the 
electronics unit if required. 
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Specifications 
Dimensions: (camera head) 90 x 28 x 35 mm 
Weight: (camera head) 150 g 


Contractor 
GEC-Marconi Avionics, Basildon. 


The GEC-Marconi V3500 camera 


FD 5000 Series monochrome 


video camera 

The standard monochrome head-up display camera 
was designed for installation on the GEC-Marconi 
range of head-up displays. It may be readily adapted to 
suit all head-up displays including holographic. 
Besides head-up display video, this unit has many other 
applications such as aerial observation, flight test 
instrumentation and for RPVs. The camera features a 
MOS sensor, 400 TVL resolution, automatic iris, free- 
dom from blooming and blemishes, and is lightweight 
and small; 525/60 and 625/50 timing standards are 
available and alternative lenses, external synchronis- 
ation and event mark input can be offered as options. 


Specifications 

Dimensions: 178 x 47 x 80 mm 

Weight: 0.68 kg 

Power supply: powered directly from the HUD PDU, 
less than 2.5 W 

Reliability: >5000 h MTBF 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The FD 5000 Series monochrome video camera 


FD 5000 Series remote sensor 


head video camera 

Where installation space is limited, the video sensor 
head may be operated remotely from the electronics 
unit of the GEC-Marconi FD 5000 Series video record- 
ing camera. This capability may be utilised on head-up 
displays where there is insufficient space for a single 
camera unit. The remote sensor head video camera has 
many other applications where space is restricted, 
such as on fin tops, in RPVs and for flight trials instal- 
lations. The camera features a MOS sensor, 400 
TVL/PH resolution, automatic iris and freedom from 
blooming and blemishes. It is small and lightweight and 
525/60 and 625/50 timing standards are available. 


Specifications 

Dimensions: 37 x 52 x 55 mm 

Weight: 0.135 kg 

Power supply: powered directly from the camera elec- 
tronics unit 

Reliability: >6500 h MTBF 


Contractor 
GEC-Marconi Avionics, Edinburgh. 
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The FD 5000 Series remote sensor head video 
camera 


FD 5000 video cameras for civil 


applications 

FD 5000 Series cameras are used for aerial observation 
by environmental agencies, police, customs, coast- 
guards and fishery protection services. They also have 
applications for cabin survey in airliners, external situ- 
ation awareness in civil aircraft and for flight test obser- 
vation. The FD 5000 features colour or mono options, 
with 400 TVL resolution for mono and 300 TVL resol- 
ution for colour. It is small and lightweight, has an auto- 
matic iris and freedom from blooming and blemishes. 
The standard lens is 24 mm, but alternative lenses are 
available as customer options. Options include RS170 
and CCIR compatibility and NTSC or PAL video. 


Specifications 

Dimensions: 120 x 100 x 50 mm 

Weight: 0.85 kg 

Power supply: 28 V DC or 115 V AC options, (mono) 
10 W or (colour) 15 W 

Reliability: (mono) >5000 h, (colour) 4000 h MTBF 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FD 5000 Series video cameras for civil applications 


FD 5001 Series monochrome 
camera 

The FD 5001 Series monochrome camera features a 
MOS sensor, 400 TVL resolution, automatic iris, free- 
dom from blooming and blemishes and BITE including 
iris and external synchronisation. It is a small light- 
weight single box which operates on 525/60 or 625/50 


timing standards. The camera has external synchronis- 
ation and event mark and alternative lenses are 
available. 


Specifications 

Dimensions: 200 x 115 x 40 mm 
Weight: less than 1 kg 

Power supply: 28 V DC, less than 5 W 
Reliability: >4000 h MTBF 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The FD 5001 Series monochrome camera 


FD 5030 gunsight video camera 

The standard monochrome FD 5030 video recording 
camera is designed for installation on the GEC-Marconi 
range of Isis gunsights, replacing the existing cine-cam- 
era. It may also be adapted for use on other gunsights. 
An optional up-front controller may be fitted, to allow 
the pilot to control the aircraft navigation and weapon- 
aiming system. The camera features a MOS sensor, 
400 TVL resolution, automatic iris and freedom from 
blooming or blemishes. The single box is lightweight 


we 


The GEC-Marconi FD 5030 camera for the 
Isis gunsight 


and small and the camera can operate on 525/60 or 
625/50 timing standards. Different periscope heights 
are available and alternative lenses, external synchron- 
isation and event mark input can be offered as options. 


Specifications 

Dimensions: 108 x 100 x 42 mm 
Weight: 0.85 kg 

Power supply: 28 V DC, less than 6.5 W 
Reliability: >4000 h MTBF 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FD 5500 Series colour video 


camera 

The standard GEC-Marconi head-up display video cam- 
era is also available as a colour unit, enhancing the 
recorded image by the use of colour, particularly in 
applications where the high resolution offered by the 
monochrome camera is not essential. The colour cam- 
era may also be adapted to suit different installations, 
such as mounted on the side of the head-up display 
looking at the outside world and the head-up display 
symbology through a prism assembly. The camera fea- 
tures a colour MOS sensor, 300 TVL/PH resolution, 
automatic iris, and freedom from blooming or blem- 
ishes. It is small and lightweight and 525/60 and 
625/50 timing standards are available. Alternative 
lenses, external synchronisation and event mark input 
can be offered as options. 


Specifications 

Dimensions: 200 x 120 x 40 mm 
Weight: 1 kg 

Power supply: 7.5 W DC 
Reliability: >4000 h MTBF 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The FD 5800 Series colour video camera 


FD 6000 Series airborne video 


tape recorder 

The FD 6000 monochrome video tape recorder is a 
derivative of the Displayed Data Video Recorder 
(DDVR) developed and produced for an air defence air- 
craft. The FD 6000 VTR produces high quality mono- 
chromatic recordings with a capacity for up to eight 
hours of recording on one % in tape. It is a militarised 
tape deck in an environmentally controlled housing and 
provides continuous cockpit voice recording and simul- 
taneous recording of both video and data signals. It 
may be used to record multiplexed signals and has 
remote-control capability, integral power supply and 
full EMI shielding. 


Specifications 

Dimensions: 295 x 288 x 161 mm 
Weight: 8 kg 

Power supply: 28 V DC, 25 W 


Status 
No longer in production. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FD 6100 high bandwidth video 


cassette recorder 
The high bandwidth FD 6100 video cassette recorder is 
a solution to the requirement for broadcast quality 
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The FD 6000 Series airborne video tape recorder 


video recording in the modern military environment. 
The high bandwidth, improved noise performance and 
robust construction allow high quality recordings of 
video, audio and data in a wide range of airborne, naval 
and ground-based applications. The FD 6100 Series 
can be supplied with several control, functional and 
installation options to suit specific requirements. The 
FD 6100 is a colour or monochrome record-and-replay 
system with 525/60 and 625/50 time standard options. 
It is engineered for the military environment and pro- 
vides simultaneous recordings of video, data and audio 
signals. The compact high density package is multiplex 
compatible and has a remote-control option and is easy 
to maintain. 


Specifications 

Weight: 13.5 kg 

Power supply: 28 V DC, 30 W nominal 
Recording time: 90 min 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Units of the GEC-Marconi FD 6800 Series 8 mm sealed video recorder 


FD 6800 Series 8 mm sealed 


video recorder 

The FD 6800 Series 8 mm sealed video recorder is an 
alternative solution to the problems of airborne video 
recording using miniature mechanisms. With this unit, 
the recording deck and tape are contained in a sealed 
module which is plugged into the recorder interface for 
flight. Ingress of moisture, dirt, grit, rain and other con- 
taminants is prevented since the module is opened only 
for cassette insertion and extraction under semi-clean 
conditions, such as in flight offices, where the module 
can also be stored in a benign environment. The FD 
6800 Series of VTR can be supplied with or without inte- 
gral controls and power supply unit. It features colour or 
monochrome recording and replay up to a maximum of 
two hours on international 8 mm standard tape. It is 
available in 525/60 and 625/50 time standards. The FD 
6800 provides simultaneous recording of both video 
and audio signals and continuous cockpit voice record- 
ing. The compact lightweight militarised deck is com- 
patible with other 8 mm systems and remote control is 
available. 
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Specifications 

Dimensions: 190 x 127 x 152 mm 

Weight: 4 kg 

Power supply: (excluding heaters) 28 V DC, 20 W max 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Sensor 8 high bandwidth sealed 


video recorder 

The GEC-Marconi Sensor 8 high bandwidth recorder 
complements the range of standard sealed video 
recorders. The Sensor 8 mechanism allows the record- 
ing of inherently high bandwidth sensors, such as FLIR, 
on miniature 8 mm mechanisms and tapes. The sealed 
video modules are mechanically compatible, allowing 
the update of existing customers’ equipment with the 
higher bandwidth Sensor 8 module. 


Status 
In production for the Royal Air Force British Aerospace 
Harrier GR. Mk 7 for recording FLIR. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The GEC-Marconi Sensor 8 high bandwidth sealed 
video recorder is in production for the Royal Air 
Force Harrier GR. Mk 7 


Video recorders and multiplex 
equipment 

In March 1984 GEC-Marconi was selected to develop a 
video recorder, based on the Philips 2000 commercial 
recorder, for installation in the Panavia Tornado F. 
Mk 2. It is used in conjunction with the series of mono- 
chrome or colour video cameras. 

The recorder is housed in the cockpit and automati- 
cally records the signals being relayed to the five princi- 
pal monochrome displays in the aircraft. This 
information has debriefing, training and mission plan- 
ning applications. 

The 8mm series offers colour or monochrome 
recording and 525- or 625-line standard, with up to 
eight hours recording on a cassette. Multiple systems 
are available for all recorders, producing a composite 
video signal from up to six video and three audio 
channels. 

The range of recorders offers both medium and high 
bandwidth systems for recording both video and digital 
data. A standard 5 in (12 cm) ARINC mounting is avail- 
able and a patented sealed video module version of the 
latest miniature VTR is employed. 


Specifications 

Dimensions: 295 x 288 xX 161mm including anti- 
vibration mounting 

Weight: 8 kg 

Video standard: monochrome, CCIR compatible, 625 
lines, 50 Hz 

Video linearity: 10 grey-scale min 


Model 019 high capacity tape 


recorder 

The Model 019 linear magnetic tape recorder is sup- 
plied in two variants: a 28-track wideband analogue ver- 
sion and a 14-track digital data version for use in 
maritime patrol aircraft mission recording. The variants 
use concentric 14 in reels of 1 in magnetic tape in a 
flight-replaceable cassette. 


Status 
In service. 


Status 

In production. The first order, for eight pre-production 
models, was received in mid-1985 and the first system 
was delivered at the end of 1986. Over 200 recorders 
will eventually be required by the Royal Air Force for 
Tornado and Harrier GR. Mk 5/7 aircraft and the system 
will also be fitted to some exported Tornadoes. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Video recording systems 

GEC-Marconi has developed a range of airborne mono- 
chrome and colour video cameras for head-up display 
and gunsight recording. 

Each version has automatic iris control, but focuss- 
ing is fixed and focal length adjustment is by manually 
changing lenses. A 525- or 625-line standard is sel- 
ectable and the cameras feature a 380 X 488 pixel 
metal oxide semi-conductor sensor. 

In late 1985 GEC-Marconi was selected to supply a 


monochrome video camera to the Swedish Saab 
JAS 39 programme. The camera, which has an auto- 
matic iris control, provides a 400-line black-and-white 
picture as part of the JAS 39’s display and video record- 
ing system. Included in the contract was the provision 
of six cameras for prototype installation. 

In October 1986 the company received a £1.5 million 
contract to supply colour video cameras and associ- 
ated ground replay equipment, for the RAF’s Harrier 
GR. Mk 5 aircraft. The system records the pilot’s 
speech, the view through the head-up display and the 
data on the head-down display on 8 mm video tape, 
using a multiplexing system. 


Status 

In quantity production. In January 1988 GEC-Marconi 
announced an agreement to develop Panasonic high 
bandwidth recorders for military aircraft applications. 
The systems will be particularly appropriate for record- 
ing reconnaissance data. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The GEC-Marconi 8 mm sealed video module recorder 
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Contractor 
GEC-Marconi Avionics, Rochester. 


Model 036/A01 cartridge 


recorder/reproducer 

The Model 036/A01 cartridge recorder/reproducer is a 
bi-directional, four-track digital magnetic tape read/ 
write unit designed for use in helicopters, typically 
associated with sampling or program-loading appli- 


cations in ASW sonics equipment. The panel-mounted, 
cartridge-loading unit houses the tape, record/replay 
head and tape motion sensors, and is sealed to provide 
a tape life of 5000 or more passes. The cartridge has a 
capacity of 90 Mbits. 


Specifications 

Dimensions: 171.5 x 146 x 166 mm 
Weight: 4 kg including cartridge 
Tape: 0.25 in wide 

Recording duration: 2 min 


The GEC-Marconi Avionics Model 036 military digi- 
tal data cartridge and program loader 


Tracks: 4 

Head: single 4-track dual-purpose record/replay 
Data: (rate) 1600/6400 bits/in 

(capacity) 184 Mbits (1 bit=1 flux reversal) 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Model 042 crash survivable 


memory unit 

The Model 042 solid-state store has been designed for 
accident data recording. The Crash Survivable Memory 
Unit (CSMU), a 6 in cube weighing under 4 kg, uses a 
microprocessor control to store up to 4 Mbits of for- 
matted data in semi-conductor storage elements. The 
unit has been qualified to withstand shock, spike pen- 
etration, fire damage and immersion. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The GEC-Marconi Avionics Model 042 solid-state 
aircraft accident data recorder 


Model 046 video recording 


system 

The Model 046 video recording system comprises 
three airborne units and a complementary ground 
replay facility, all based on the S-VHS PAL format. The 
airborne equipment comprises: a control panel for 
crew selection of recording mode and indication of sys- 
tem status and tape remaining; an electronics unit 
which will accept up to six inputs simultaneously, such 
as HUD, HDD, FLIR and airborne radar signals, refor- 
mat the inputs and multiplex them on to the video 
recorder input channel; and the video cassette 
recorder which accepts inputs of monochrome or col- 
our video and cockpit audio and will record for up to 
three hours on standard S-VHS cassettes. 


Status 
Selected by the Royal Air Force for the Tornado mid-life 
update. 


Contractor 
GEC-Marconi Avionics, Rochester. 
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The GEC-Marconi Avionics Model 047 mission data entry system 


Model 047 mission data entry 


system 
Designed principally for the transfer of mission-critical 
data from the ground environment to the computing 
suite of a modern aircraft, the Model 047 data entry sys- 
tem uses a semi-conductor data cartridge, the transfer 
data module, to transport up to 8 Mbytes of data froma 
preparation unit to the data entry unit in the aircraft or 
vehicle. The 200 x 110 x 20mm cartridge uses a 
unique non-contacting technique to effect the transfer. 
The 146 x 48 x 225 mm data entry unit is available with 
a number of data interface options and can be 
employed to download mission intelligence from the 
aircraft to the ground environment. 

The system interfaces with the Advanced Mission 
Planning Aid (AMPA). 


Status 
In production for Hawk 100 and 200 aircraft. Selected 
for the Royal Air Force Tornado mid-life update. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Engine health monitoring 
Interfacing with both engine and airframe sensors, the 
airborne vehicle equipment simultaneously records 
and displays data collected from each of the engines. 
The airborne vehicle equipment is mounted in the flight 
engineer’s console and consists of a liquid crystal dot 
matrix display, an alphanumeric keyboard and a remov- 
able solid-state contactless data cartridge, to provide 
continuous in-flight monitoring of engine performance. 
All information is recorded on to the data cartridge 
for post-flight evaluation. Ground support equipment 
then processes the data into graphic or tabular format 
for either CRT display or hard copy printout. 


The GEC-Marconi Avionics engine health monitor 
in the Royal Air Force Boeing E-3D Sentry 


Status 
In service in Royal Air Force Boeing E-3D Sentry 


AWACS aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 
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Modular data acquisition system 
The MOdular Data Acquisition System (MODAS) has 
been designed to be able to gather and record any type 
of signal to be found on an aircraft during flight trials. 
The system has up to 4096 input channels and is 
expansible to meet specific requirements, up to 
131072 channels/s being possible. Eight separate 
sampling programmes can be selected in flight. 

A Pulse Coded Modulation (PCM) digital technique 
is employed for recording data in either 14-bit parallel 
or simultaneous multitrack serial streams. A compre- 
hensive ground replay facility is also available and the 
MODAS can interface with a telemetry system. 


Specifications 

Dimensions/format and weight: 
(acquisition/processing unit) /% ATR; 10 kg 

(control unit) 146 x 191 x 151 mm; 3 kg 

(monitor unit) 146 x 191 x 166 mm; 3 kg 

(small recorder) % ATR short; 13 kg 

(large recorder) 533 x 360 x 200 mm; 39 kg 

Power supply: 115 V AC, 400 Hz, 3 phase or 28 V DC 


Status 
In service in a wide range of British and European 
aircraft. 


Contractor 
GEC-Plessey Avionics. 


MODAS Mk 2 


The Mark 2 version of the MOdular Data Acquisition 
System (MODAS) is less than half the size of the earlier 
model and is four times as fast. The PA 3101 processor 
and recorder interface unit can accept data from eight 
acquisition units, or up to 64 with an expansion unit. 
The PA 3120 general-purpose acquisition unit houses 
up to eight interfaces and two MIL-STD-1553B data- 
busses can be monitored with the PA 3130 databus 
acquisition unit. 


Specifications 

Dimensions: (PA 3101, 3110 and 3130) 135 x 230 x 
210 mm 

(PA 3120 control and monitor unit) 66 x 146 x 132 mm 
Weight: (PA 3101, 3110, 3130) 5 kg 

(PA 3120) 0.9 kg 

Power supply: 28 V DC, 60 W max 


Status 
In production. 


Contractor 
GEC-Plessey Avionics. 


PA3520 aircraft integrated 


monitoring system 

The PA3520 aircraft integrated monitoring system 
records engine lifing information and structural data 
and comprises the GEC-Plessey PA3521A data acqui- 
sition and processing unit. and the Penny & Giles 
D50330 Mk 2 accident data recorder. 

Accident-related data can be dumped directly into a 
portable recording unit for later analysis, thus avoiding 
the need to remove the data recorder itself. Engine and 
structural data can be dumped into a unit with a display 
unit, allowing instant viewing of critical data, or the infor- 
mation can also be stored for subsequent analysis. The 
PA3521A can accept discrete, shaft rotation and ana- 
logue inputs, or can interface with a MIL-STD-1553B 
databus. 


Specifications 

Format: 2 ATR short 

Weight: 4.55 kg 

Power supply: 28 V DC, 28 W 


Status 
In production. 


Contractor 
GEC-Plessey Avionics. 


The GEC-Plessey modular data acquisition system 


PA3700 integrated health and 


usage monitoring system 

GEC-Plessey Avionics and Bristow Helicopters have 
developed an Integrated flight data recording Health 
and Usage Monitoring System (IHUMS) for use in many 
aircraft applications. 

The IHUMS has been designed to fulfil the functions 
of a Digital Flight Data Recorder (DFDR), a Cockpit 
Voice Recorder (CVR) and a Health and Usage Monitor- 
ing System (HUMS). The system architecture has been 
optimised to provide a minimum hardware solution by 
the combination of these functions. Each airborne sys- 
tem comprises a Data Acquisition and Processing Unit 
(DAPU), Cockpit Voice and Flight Data Recorder 
(CVFDR) and Card Maintenance Data Recorder 
(CMDR). In addition to this core system, other options 
are available including a control and display unit, pilot 
interface panel, cockpit warning panel and quick 
access recorder. 

The PA3701 DAPU contains all the conditioning cir- 
cuitry necessary to sample and accurately monitor a 
wide range of different types of electrical inputs for sub- 
sequent recording, measurement or processing. The 
mandatory data output interfaces to a standard ARINC 
573/747 flight data recorder and a standard ARINC 
quick access recorder. Selected mandatory data, 
together with raw and partially processed HUM data, is 
also fed to a ruggedised maintenance data recorder. 
Data can be displayed on the optional control and dis- 
play unit as required. 

There are several versions of the crash protected 
recorder available to customers with differing require- 
ments. For instance, one CVFDR provides five hours of 
continuous digital recording at a data rate of 128 12-bit 
words/s and one hour voice on each of three separate 
tracks. Another FDR provides eight to ten hours of con- 
tinuous digital data recording at a data rate of 128 12-bit 
words/s and is used in conjunction with a separate 
CVR. 

The CMDR was designed to meet ARINC 615 as a 
high-speed data loader. The recording medium is a 
2 Mbyte SRAM card. The data interface is bi-directional 
using RS232C protocol. The unit is rugged, compact 
and the recording medium easily transportable, which 
makes it ideal for use as a card maintenance data 
recorder. The bi-directional interface to the DAPU en- 
ables upload of documentary data from a card as well 
as download of raw and pre-processed data for main- 
tenance purposes. 

The downloaded airborne DAPU data is supported 
by a comprehensive ground replay and analysis com- 
puter system. 


Specifications 

Dimensions: (PA3701 DAPU) % ATR short 
(CVFDR) 115.6 x 173.5 x 440.5 mm 
(CMDR) 38.1 x 133.35 x 132.05 mm 
Weight: (PA3701) 6.2 kg 

(CVFDR) 8.5 kg, (CMDR) 0.5 kg 

Power supply: 28 V DC, 35 W max 


Status 

The system is fitted to over 100 helicopters operating 
over the North Sea. Customers include Bristow and 
Bond Helicopters, Morefly and Braathens of Norway 


and Shell Brunei Petroleum. The system is currently un- 
dergoing trials on a Royal Navy Sea King. 


Contractors 
GEC-Plessey Avionics. 
Bristow Helicopters Ltd. 


PA3810 flight data acquisition 

unit 

The PA3810 is a new series of flight data acquisition 
unit which has been under development by GEC-Ples- 
sey Avionics to meet the forthcoming FAA and CAA 
requirements for flight data recording which were appli- 
cable from 1991. The unit samples data from a variety 
of input signals which may be analogue, digital or dis- 
crete. The information is sampled in a programmable 
predetermined sequence and assembled into a digital 
data stream in a format compatible with any standard 
ARINC 573/717/747 digital flight data recorder. Four or 
five PCB positions will be available for expansion of the 
system, perhaps taking the form of extra signal con- 
ditioners, or the unit may be expanded into an inte- 
grated microprocessor-based monitoring system to 
provide engine or airframe usage monitoring. 


Status 
In production. 


Contractor 
GEC-Plessey Avionics. 


PRS2020 engine monitoring 


system 
Developed from the PVS1820 system, the PRS2020 is 
lighter, smaller, uses less power and is compatible with 
MIL-STD-1553 databus interfaces. It also includes a 32- 
bit high-speed microprocessor, plus hybrid and uncom- 
mitted logic array-based electronics and bubble mem- 
ory storage. 

The PRS2020 consists of several component units 
including: 
PRS2021 engine monitoring unit: a single box data 
acquisition and processing unit for analogue signal 
conditioning, discrete digital conditioning and/or digi- 
tal databus parameter recovery. The heart of this unit is 
a single very-large-scale integrated hybrid circuit com- 
prising a 32-bit 19-register central processor with 
4 kbytes of random access memory and 8 kbytes of 
read-only memory reserved for applications programs. 
PRS2023 display: available for taking a quick look at 
data, the display can be mounted on the engine moni- 
toring unit or remotely. The format of the display, which 
uses 12 light-emitting diodes, can be defined by the 
customer. 
PRS2026 data retrieval unit: a rugged battery-pow- 
ered unit for extracting data from the engine monitoring 
unit for subsequent analysis, or for system test and 
calibration. 

GEC-Plessey also offers the options of a bulk storage j 
recorder, a portable ground replay unit and compre- 
hensive systems software packages. 


Specifications 
Dimensions: (PRS2021) 200 x 194 x 124 mm 
(PRS2026) 280 x 260 x 80 mm 


Status 
Under development. 


Contractor 
GEC-Plessey Avionics. 


PRS3500A data/voice accident 


recorder 

The PRS3500A consists of the GEC-Plessey 
PRS3501A data acquisition unit and the Penny & Giles 
D50330 accident data recorder. 

The system provides two hours continuous record- 
ing time, taking in up to 50 parameters at 240 words a 
second. The small size of the aircraft restricts equip- 
ment space and digital transmission reduces the size 
and weight of wiring looms while increasing data integ- 
rity. Recorded data can be extracted in six minutes 
using a portable transfer device. The system comprises 
two units: the flight data recorder and a data acquisition 
unit. 


Specifications 

Dimensions: (flight data recorder) 115 x 172 x 
440 mm 

(data acquisition unit) /% ATR short 

Weight: (flight data recorder) 8.3 kg 

(data acquisition unit) 4.5 kg 


Status 
In production and in service in Royal Air Force Harrier 
GR. Mk 5/7 aircraft. 


Contractor 
GEC-Plessey Avionics. 


PV1584 data recorder 


A compact unit combining recorder and acquisition 
electronics within a single /% ATR case, the PV1584 is 
designed to replace ARINC 542 electromechanical 
recorders. GEC-Plessey Avionics claims that the sys- 
tem is unique in meeting the full requirements of the 
FAA and CAA in a single unit of this size. The system is 
approved by all major certification authorities, including 
those of Australia, Canada, Germany, the UK and the 
USA. Its signal handling capability meets all current 
requirements, including those of the CAA’s Specifi- 
cation 10 and the FAA’s Part 121 section 343, with 10 
per cent excess capacity. 

The system can be used in conjunction with a copy 
recorder to extract data for analysis in situ without dis- 
turbing the equipment. A PV1591 flight data entry panel 
can be used for manual insertion of documentary infor- 
mation into the recording. 

The PV1584 comprises a protected flight recorder at 
the front of the unit and a data acquisition electronics 
section at the rear. Design baseline is ARINC 573, input 
parameters being sampled at the rate of 64 a second, 
each sample being converted into a 12-bit binary word. 
The resultant digital data stream is routed to the 
recorder section and placed ona Mylar tape loop giving 
25 hours continuous recording. The sampling rate for 
given parameters can be varied as required. The entire 
Capacity of the tape can be dumped in 16 minutes by 
means of a Lockheed 235 data dump recorder. The unit 
contains an EEPROM, giving eight programmes selec- 
ted by changing wire links in the aircraft. The device 
can, therefore, be reprogrammed to meet requirements 
so that interchangeability could be maintained between 
eight aircraft types in an operator’s fleet, for example. 
Signal types comprise 26 V synchro, DC ratio and 
absolute, AC ratio, potentiometer, variable resistance 
and frequency (tacho or pulse probe). Discretes com- 
prise DC series and shunt and AC series and shunt. 


Specifications 

Format: 2 ATR long 

Weight: 11.34 kg 

Power supply: 115 V AC, 400 Hz, 25 W 


Status 

In production and service. During 1985 the PV1584 was 
selected to equip the Royal Air Force’s Nimrod aircraft 
and the British Aerospace ATP. It is standard equip- 


The GEC-Plessey PV1584 data recorder 


ment on the BAe 748, 146 and 125 and on the Shorts 
360. 


Contractor 
GEC-Plessey Avionics. 


PV1591 flight data entry panel 

The PV1591 Flight Data Entry Panel (FDEP) provides a 
display of the flight data recorder system status and a 
means of manually inserting documentary data into the 
recording. 

Aircraft trip and date data is inserted into the system 
by use of eight thumbwheel switches on the front panel 
of the unit. The FDEP signal output represents the num- 
ber indicated on one of these switches. Each of the 
eight switches is sampled in turn, for one data frame of 
the associated Flight Data Acquisition Unit/Data Acqui- 
sition and Recording Unit (FDAU/DARU). At the end of 
this cycle an invalid frame is output for eight frames to 
provide a synchronisation signal. The 16-frame 
sequence repeats continuously. 

Two push-buttons, one marked EVENT and the other 
marked DDI for documentary data insert, are provided 
to insert markers into the recording to assist postflight 
analysis of the data. 

Two alternative status lights are available. One is a 
single indicator for use with a single box DARU. The 
other is a split indicator, one half marked FDAU and the 
other Digital Flight Data Recorder (DFDR), for use with 
a two-box system. Several alternative logic combi- 
nations are available, dependent on the type of FDR 
and the aircraft installation. 


Specifications 
Dimensions: 85.5 x 146 x 117 mm 
Weight: 0.9 kg 
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Status 
FDEP are available for the whole range of GEC-Plessey 
FDAU, DARU and DFDR units. 


Contractor 
GEC-Plessey Avionics. 


PV1820C structural usage 


monitoring system 

Designed to monitor airframe fatigue by continuously 
measuring structural loads during flight, the PV1820C 
is based on the company’s earlier PVS1820 engine 
usage life monitoring system. Data and the computed 
results are recorded on a cassette-loaded quick access 
recorder for ground replay and analysis. The system 
comprises a PV1820C structural monitoring unit, a 
PV1819C control unit, quick access recorder Type 
1207-003 and a transient suppression unit Type 
PV1845. Microprocessor operation simplifies the 
measurement of stress by enabling the output from a 
number of strain gauges (typically 16) to be monitored 
along with other flight parameters on a cassette 
recorder. 


Specifications 

Dimensions: (PV1820C) 94 x 194 x 394 mm 
(PV1819C) 146 x 76 x 194 mm 

(1207-003) 146 x 51.6 x 169 mm 

(PV1845) 95 x 53 x 190 mm 

Weight: (PV1820C) 5.44 kg 

(PV1819C) 1.59 kg 

(1207-003) 1.77 kg 

(PV1845) 1.4 kg 

Sampling rate: Each parameter is defined by 10 bits of 
a 12-bit word, the 11th bit being a compression flag and 
the 12th being reserved for parity. The sampling rate for 
each quantity is programmable in binary steps from 1 to 
128 times a second 

Data compression: programmable 16:1, 8:1 or 4:1 
Self-test: comprehensive automatic self-test and fault 
diagnosis is built in 


Status 
In production and service. 


Contractor 
GEC-Plessey Avionics. 


PVS1573 flight data acquisition 


system 

The PVS1573 is based on a range of GEC-Plessey 
developed equipment that goes back a decade and 
complies with ARINC 573. In its most basic form the 
PVS1573 meets current and proposed CAA and FAA 
standards for accident data recording, but can be 
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expanded by means of plug-in modules to become a 
full Aircraft Integrated Data System (AIDS) suite. 

The system comprises a Type PV1585 flight data 
acquisition unit, Type PV1591 flight data entry panel, 
Type PV1587 data management and entry panel and a 
Model 209 digital flight data recorder with marker bea- 
con for underwater recovery. The PV1591 and PV1587 
are configured individually to customer needs. The 
Model 209 recorder is supplied by Lockheed Aircraft 


Airframe fatigue meters 

Negretti Aviation has been involved in the design and 
development of fatigue load meters for nearly 30 years. 
With the support of the Defence Research Agency, 
Farnborough, it now builds a family of such devices 
based on DRA’s fatigue load measurement policy. The 
purpose of the devices is to record structurally damag- 
ing low frequency g events at the centre of gravity of the 
aircraft. These events are chosen as representing dam- 
aging amounts of mainspar deflection and a correlation 
has been established between them and damage to 
other critical parts of the airframe. The record enables a 
realistic update of remaining airframe life to be made, 
also of ‘safe’ failures associated with specific load 
event patterns. 

Normal acceleration, or g, is measured using a spe- 
cial compound accelerometer designed originally by 
the DRA. This device is contained within the recorder 
or, where accessibility at the centre of gravity does not 
permit direct reading, remotely located. 

Recent activity has focused on the development of 
solid-state units based on microprocessors and non- 
volatile memories and miniaturisation of the transduc- 
ers themselves, with up to 40 per cent reduction in 
weight and volume. 

Concurrently with the new designs, the existing 
range of devices has been updated by the introduction 
of solid-state switching to replace the earlier mechan- 
ical relays. 


Status 

In production and service on a wide range of commer- 
cial and military aircraft including the Panavia Tornado. 
More than 31 000 devices have been produced. 


Contractor 
Negretti Aviation. 


Integrated monitoring systems 

Third-generation monitoring systems consist of an air- 
borne computer unit and a data retrieval unit, which can 
service several aircraft, and an optional cockpit display 
unit. This suite of equipment allows for airborne record- 
ing and processing of engine, transmission or airframe 
data and access during flight to recorded information. It 
also provides the ability to download the information at 


1482 VOOO recorder/replay unit 
The 1482 VO0O tape recorder unit provides 1.2 Gbit 
capacity and high data integrity in a high vibration 
environment. The tape recorder drive electronics and 
replay preamplifiers are contained within a lightweight 
sealed enclosure with anti-vibration of the tape trans- 
port. Independent control of each spool motor and the 
use of a double capstan arrangement enables rapid 
start and stopping of tape and mechanical brakes, pre- 
venting spool rotation during power off. A duplication 
and test unit is available for downloading of the 
recorder and subsequent interfacing to an analysis 
computer. 


Status 
No longer in production. 


Contractor 
Normalair-Garrett Ltd. 


Aircraft data interface device 

The Aircraft Data Interface Device (ADID) is a versatile 
unit which provides an intelligent interface between a 
host computer and an aircraft data store for both up- 
load and download of data. The design provides a fixed 
interface to the host computer with a series of replace- 
able modules to cater for different data stored. 


Service Company, although customers for the 
PVS1573 may specify other approved equipment. How- 
ever, a particular advantage of the Model 209 is its abil- 
ity to transfer its 25 hours record on to a dump recorder 
in only 16 minutes. The dump recorder is plugged into 
a test socket on the aircraft, enabling data to be 
retrieved without removing or disturbing the flight 
recorder itself. 


Status 
In service. 


Contractor 
GEC-Plessey Avionics. 


The Negretti Aviation integrated monitoring 
system 


suitable intervals and allow comprehensive and accu- 
rate assessment of critical health and life consumption 
parameters at the operator’s maintenance facility. 

Applications include single- and multi-engined air- 
craft and helicopters. The 105 Series ACU is primarily 
designed for single- or twin-engined fixed-wing aircraft, 
while the larger 415 Series ACU facilitates more com- 
prehensive applications in multi-engined aircraft. 

Fixed-wing installations may incorporate airframe 
fatigue and engine health monitoring; helicopter ver- 
sions are available with transmission and rotor head 
monitoring. Alternatively, the airborne computer unit 
may be configured to act as a data acquisition unit, sup- 
plying a remote crash survivable recorder and carrying 
out the airframe fatigue and engine health monitoring 
functions. 

The systems are self-contained, microprocessor- 
based and have a highly modular hardware and soft- 
ware structure, storing the solutions to complex algor- 
ithms (computed in a real-time environment) in high 
density non-volatile memory. As well as recording and 
processing specific parameters, the airborne computer 
unit can monitor limit excesses, engine vibration and 
low-cycle fatigue; its modular design allows rapid re- 
sponse to new applications. 

The data retrieval unit is used to download, edit or 
clear the stored data from one or more aircraft at con- 
venient intervals independent of aircraft power. It allows 
on-the-spot analysis, using the keyboard and display, or 
a hard copy read-out with the optional built-in printer. 
Alternatively, the data can be transferred to a ground- 
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based processing facility, using a serial data link or a 
cassette tape. 

The cockpit display unit comprises a 12-character 
display visible in sunlight and a multifunction keyboard 
for the interrogation and control of the airborne com- 
puter unit during flight. It can also be used to enter data 
such as the aircraft all-up weight or flight number, dis- 
play engine parameters and manually initiate perform- 
ance data sampling. 


Specifications 

Dimensions: (105 Series airborne computer unit) 127 
x 102 x 178 mm 

(415 Series airborne computer unit) 191 x 127 x 
318 mm 

(data retrieval unit) 102 x 279 x 357 mm 

Weight: dependent on application 

Inputs: analogue or digital, optional MIL-STD-1553B 
interface 


Status 
In production and in service. 


Contractor 
Negretti Aviation. 
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The Normalair-Garrett aircraft data interface device 


Communication with the host computer is via a general- 
purpose 16-bit parallel interface with the protocol and 
handshaking software programmable for maximum 
flexibility. A 1553B terminal interface is provided with 
the ADID acting as the bus controller. Currently inter- 
face modules are available for the Normalair-Garrett 
1203 VOOO recorder and the US Navy data storage set. 


Status 
In production. 


Contractor 
Normalair-Garrett Ltd. 


DS-8MB solid-state data storage 
unit 

The DS-8MB is a data transfer unit for both upload and 
download of data. The unit is intended for panel-mount- 
ing within the cockpit and contains an easily trans- 
ported memory cartridge with 8 Mbit capacity. The 
standard unit interfaces with the MIL-STD-1553 data- 
bus and other interfaces can be _ readily 
accommodated. 

The controlling 80C-186 microprocessor has spare 
processing power available for user applications. In 
addtion to the 8 Mbits of EEPROM, the memory car- 
tridge contains 8 kbits NOVRAM. This NOVRAM pro- 
vides a memory map and automatic replacement of any 
failed EEPROM location, thus ensuring a high degree of 
data integrity. 


Status 
Fully qualified and selected for the Royal Air Force 
Harrier GR. Mk 7. 


Contractor 
Normalair-Garrett Ltd. 


High capacity digital data 
recorder 

The Normalair-Garrett high capacity digital data 
recorder is based on the DCRSi digital cassette record- 


The data entry system for the Royal Air Force 
Harrier GR. Mk 7 


ing system (see item under Ampex in this section) and 
has all the characteristics of that system. Normalair- 
Garrett is producing a lightweight version of the DCRSi 
in a compact two-box configuration, ruggedised for 
operation in severe environment applications such as in 
helicopters. 

The NGL recorder, including interfaces to an ASW 
mission system, is contained in a 16 MCU volume 
envelope and has a total weight of 30 kg. The recorder 
is ideally suited to mission recording, as data can be 
recorded and reproduced at any rate up to 107 Mbit/s 
and, because of the incremental tape motion, uses the 
minimum tape consistent with recording the output of 
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The mission recorder for the Royal Navy EH 101 
Merlin ASW helicopter 


the mission system. One cassette holds 385 Gbits of 
data, which at the maximum data rate gives one hour of 
recording and proportionally longer record times at 
lower data rates. 


Status 
Fully qualified and selected for the Royal Navy EH 101 
Merlin helicopter. 


Contractor 
Normalair-Garrett Ltd. 


900 Series combined voice and 


flight data recorders 

The 900 Series of flight data recorders is derived from 
military recorders fitted to aircraft such as the Harrier 
GR. Mk 5/7, Tucano and EH 101 Merlin. It records five 
hours of data at 128 words/s plus three channels of au- 
dio, each of one hour duration. An enhanced version 
gives eight hours of data. 

Data can be transferred at high speed for rapid 
extraction. The system includes an ultrasonic locator 
beacon with a six-year battery life. The system is CAA 
approved and the audio section meets requirements of 
CAA Specification 11 and is compatible with ARINC 
557; crash protection meets or exceeds TSO C51a. The 
900 Series has comprehensive BITE and integrity of 
recorded data can be confirmed on a read-after-write 
basis. 


Specifications 

Dimensions: 420 x 175 x 118 mm 
Weight: 8.5 kg 

Power supply: 28 V DC, 14 W 


Status 

900 Series recorders have been delivered to Bristow 
helicopters as part of the IHUMS system on the Sikor- 
sky S-61 helicopter. 


Contractor 
Penny & Giles Data Systems Ltd. 


The Penny & Giles combined voice and flight data 
recorder 


Accident data recorders 

The family of accident data recorders has been devel- 
oped by Penny & Giles around a recycling mechanism 
using plastic-based magnetic recording tape. The track 
configuration is variable to meet customer needs, with 
up to eight tracks being currently available in various 
combinations of voice and data. These ADRs are fully 
protected according to all the major civil and military air- 
worthiness requirements. Versions are currently in pro- 
duction for the Harrier GR. Mk 7, Tucano and the 
EH 101 Merlin. 


The Penny & Giles accident data recorder 


Harrier GR. Mk 7 This unit has four data and two voice 
tracks arranged in two channels, each having two data 
and one voice track. Recording duration is two hours. 
Penny & Giles, in conjunction with Plessey Radio as 
prime contractor, was chosen in December 1982 to 
provide the combined accident data and cockpit voice 
recorder for the Royal Air Force Harrier GR. Mk 5. The 
system has also been proposed as a private venture 
development for the US Marines AV-8B Harrier. Plessey 
will work on the data handling and normalising unit and 
Penny & Giles on the tape transport system. Penny & 
Giles’ activity grew out of work undertaken for the ADR 
7000 accident data recorder, but with much more 
emphasis on the voice recording aspect. 


Tucano This has two data channels of two tracks each 
and three voice tracks which are recorded all the time 
the recorder is operating. Recording duration is two 
hours for data and one hour for voice. 


EH 101 helicopter ADR This ADR is under develop- 
ment and will be broadly similar to the Harrier GR. Mk 7 
unit noted above. 


Status 
In production for the Harrier GR. Mk 7, Tucano and 
EH 101. 


Contractor 
Penny & Giles Data Systems Ltd. 


ACD 701 cartridge drive module 
The ACD 701 cartridge drive module is designed to 
integrate into customers’ own recording systems, has a 
1600-bits-an-inch drive mechanism and is ruggedised 
for airborne use. The standard drive train includes 
servo, tape control, read/write and read decoder elec- 
tronics. The capacity is 34 Mbits unformatted. 


Status 
In production. 


Contractor 
Penny & Giles Data Systems Ltd. 


ADR 800 accident data recorder 
The ADR 800 family of accident recorders, designed for 
civil and military fixed-wing aircraft and also used for 


The Penny & Giles ACD 701 cartridge drive unit 
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helicopter flight trials, continues in service. It has a 
capacity of 138 Mbits and can interface either directly 
or via ARINC 573. Packaged into a % ATR short unit, 
with or without vibration isolators, the system is pro- 
tected according to the requirements of TSO C51a. Op- 
erating temperature is between —65 and +70°C. 


Status 
In service. 


Contractor 
Penny & Giles Data Systems Ltd. 


ADS 7100 airborne data store 
Designed for general-purpose data storage with read/ 
write applications, the ADS 7100 provides data logging 
facilities and a full, directly addressable file structure for 
up to 800 files. The capacity is 28 Mbits and the unit is 
similar to the ADL 7000 in packaging and environmen- 
tal details. 


Status 
In production. 


Contractor 
Penny & Giles Data Systems Ltd. 


The Penny & Giles ADS 7100 airborne data store 


Airborne program loaders 

Penny & Giles’s computer program loaders are based 
on industry standard DC300A data cartridges and 
expanded capacity DC300XL units. They provide a 
range of features appropriate to military or commercial 
fixed-wing aircraft and helicopters, and land- and sea- 
based vehicles and vessels, in severe environments 
where low error rates are essential. 


Status 
In service in Royal Air Force British Aerospace Nimrod 
aircraft. 


Contractor 
Penny & Giles Data Systems Ltd. 


Airborne viewing system with 
crash protected video recorder 


The airborne viewing system with crash protected 
video recorder has been designed to meet anticipated 
CAA and FAA requirements. It utilises standard equip- 
ment and is suitable for multicamera system operation. 
The crash protected video recorder is suitable for 
recording glass cockpit data. 

The system consists of one or more cameras, a dis- 
play, multiplexing unit and video recorder. 

The small lightweight multipurpose camera features 
a CCD image sensor with some 360 000 pixels giving 
over 360 lines of horizontal resolution. Lenses from 
wide-angle to telephoto are available. 

Any standard CRT or LCD display is suitable. 

A multiplexing unit is required to multiplex cameras 
to the display. Additional features could include a split 
screen facility for up to 16 cameras and single camera 
electronic zoom. 


Penny & Giles airborne and ground program loaders 


The crash protected video recorder is a natural fol- 
low-on to the standard flight data recorder. It is a 
Hi-8 mm tape format recorder, giving a recording time 
of four hours in NTSC format or three hours in PAL 
format. 


Specifications 

Dimensions: (camera) (length) 54.5 mm x (diameter) 
17.5 mm 

(video recorder) % ATR 


Contractor 
Penny & Giles Data Systems Ltd. 


Pegasus high capacity digital 
cassette data recorder 

Pegasus is designed for airborne, naval and ground- 
based data capture and storage applications. It incor- 
porates fast start/stop buffering to write and read any 
digital data rate up to 100 Mbits/s without adjustment. 
The standard D-1 tape cassette provides a rate inde- 
pendent storage capacity of 240 Gbits. High rate serial 
ECL and 8-, 16- or 32-bit parallel data can be accommo- 
dated and a range of resident control/status interfaces 
ease the problems of system integration. 


Specifications 

Dimensions: 575 x 482 x 550 mm 

Weight: 52 kg 

Power supply: 120/240V AC, 48-63Hz (400 Hz 
optional), 650 W max 


Contractor 
Penny & Giles Data Systems Ltd. 


The Pegasus high capacity digital cassette data 
recorder 


PLU 2000 program loader 


The PLU 2000 program loader can accommodate up to 
three optional modular interfaces, has a capacity of 
3.2 Mbits expansible to 6.4 Mbits and can load up to 10 
preselected programs. It is operated by a remote-con- 
trol unit. 


Status 

Apart from applications on Royal Air Force British Aero- 
space Nimrod aircraft, this device was fitted, along with 
the THORN EMI Searchwater radar, on Royal Navy 
Westland Sea King helicopters during the Falklands 
Conflict of 1982. 


Contractor 
Penny & Giles Data Systems Ltd. 


Quick access recorder 

The quick access recorder is an avionic data logger of 
modular construction designed to provide rapid access 
to aircraft performance data recorded in flight. The 
media used is an industry standard % in magnetic tape 
cartridge, giving low-cost data storage. 

The unit fulfils the quick access recorder require- 
ment in a civil aircraft integrated monitoring system; it 
also provides automatic read-after-write error detection 
and correction and an onboard replay facility with GMT 
search. The quick access recorder is microprocessor- 
controlled and conforms to ARINC 591. It has a built-in 
power supply, with battery backup for power drop-out 
immunity. 


Specifications 

Dimensions: 124 x 320 x 194 mm 

Weight: <7 kg 

Power supply: 115 V AC, 400 Hz, 70 VA peak 
Reliability: 4500 h MTBF 


Status 
Selected by anumber of major airlines for use on a wide 
variety of aircraft. 


Contractor 
Penny & Giles Data Systems Ltd. 


The Penny & Giles quick access recorder 


Store range instrumentation 


recorders 

The Storehorse range provides record and replay in 7, 
14, 28 and 42 track configurations. Heads meeting IRIG 
intermediate band, wideband and double density stan- 
dards are available for operation in the speed range 
%2 in/s to 120 in/s. A wide selection of interchange- 
able data channels is available to provide DR, FM, PCM, 
digital and voice recording modes up to a maximum of 
4 MHz bandwidth at 120 in/s tape speed. The Store- 
horse features automatic calibration and equalisation, 
microprocessor control and other advanced tech- 
niques to ensure efficient and accurate recording. The 
extended bandwidth capability of Storehorse DD-4 is of 
particular benefit in pre-detection and telemetry 
recording. 

The Storeplex range offers a new modular concept in 
helical scan digital recording. The tape transport mod- 
ule uses economical S-VHS tape, a reliable high capac- 
ity easy-to-handle medium. Up to 64 analogue and/or 
digital channels are housed in a compact signals mod- 
ule. Channels can be recorded for 90 minutes using 
any combination of bandwidths and clock rates up to 
the maximum system aggregate data rate of 
12.8 Mbits/s. Storeplex analogue channels feature fully 
automatic calibration to provide a dynamic range of 
96 dB and channel-to-channel phase accuracy of better 
than 0.5° at 45.5 kHz. Digital channels offer from 1 to 
16-bit parallel input at rates between 2 kbits/s and 
12.8 mbits/s. An integrated SCSI interface allows rapid 
direct-to-computer download of signal data. The 
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The Racal Storehorse DD-4 instrumentation recorder is used in sonar testing 


system offers a flexible accurate solution for acoustic 
and vibration data acquisition. 


Status 
The Storehorse range is established worldwide for use 
in radio, radar and sonar monitoring, with many 


applications in aerospace development and range tel- 
emetry recording. Storeplex is an advanced capability 
product. 


Contractor 
Racal Recorders Ltd. 


0730 KEL Series low-cycle fatigue 


counter 

The 0730 KEL Series calculates cumulative low-cycle 
fatigue and records the number of engine starts and 
engine hours. It also provides information on excee- 
dances, banding of speeds, voltages and thermo- 
couples, spool-up and spool-down times and 
snapshots of input data. The 0730 Series records a 
maximum of 18 aircraft or engine input analogue par- 
ameters including up to six speed, six voltage, two ther- 
mocouple and four discrete parameters which are 
configurable in range and sensitivity to customer 
requirements. It provides outputs via RS232 link to a 
data transfer device, printer or maintenance computer, 
and current and voltage sources for aircraft sensor exci- 
tation. It also provides an output to an integral LED dis- 
play for manual interrogation of life usage exceedance 
fault codes. 


Specifications 

Dimensions: / ATR dwarf 

Weight: 2.5 kg 

Speeds: pulse probe or tachogenerator 10 Hz - 25 kHz 
Voltage: range selectable 0-0.5 V, 0-5 V, 0-40 V FSD 
Thermocouple: 0-1000° C Ch/Al 

Discretes: 0-5 V, 0-28 V nominal 


Status 

In service with Swiss Air Force and the Sultan of 
Oman’s Air Force British Aerospace Hawks and Swiss 
Air Force Eurocopter Super Pumas. 


Contractor 
Smiths Industries Aerospace & Defence Systems. 


The Smiths Industries 0730 KEL Series low-cycle 
fatigue counter 


0826 KEL health and usage 


monitor 

The 0826 KEL health and usage monitor provides snap- 
shots of input data, exceedance monitoring and inci- 
dent monitoring. It also calculates cumulative low-cycle 
fatigue. It records up to 8 speed, 32 voltage, 16 discrete 
and 4 vibration aircraft and engine parameters. Outputs 
are provided via RS422 link to a data transfer device, 
printer or maintenance computer and the system has 
an integral LED display for manual interrogation of 
input parameter values. 


Specifications 

Dimensions: % ATR 

Weight: 5 kg 

Speed: pulse probe 10 Hz- 4 kHz 
Voltage: 0-5 V FSD 

Discretes: 0-28 V nominal 
Vibration: 20-750 Hz buffered 


Status 
In production for and in service in the BAe 146. 


Contractor 
Smiths Industries Aerospace & Defence Systems. 


0829 KEL health and usage 


monitor 

The 0829 KEL health and usage monitor provides snap- 
shots of input data, exceedance monitoring and inci- 
dent monitoring. It has capacity available to incorporate 
LCF counting. Thirty aircraft and engine input par- 
ameters, including up to 8 speed, 15 voltage and 7 dis- 
crete parameters, are available, and the system 
incorporates an ARINC 429 databus. Outputs are via 
RS422 link to a data transfer device, printer or mainten- 
ance computer and there is an integral LED for manual 
interrogation of input parameter values. 


Specifications 

Dimensions: % ATR 

Weight: 5 kg 

Speed: pulse probe 10 Hz - 4 kHz 
Voltage: 0-5 V FSD 

Discretes: 0-28 V nominal 
Vibration: 20-750 Hz buffered 


Status 
In production for and in service with the British Aero- 
space 146 and ATP. 


Contractor 
Smiths Industries Aerospace & Defence Systems. 


The Smiths Industries 0800 KEL Series engine life 
counter 


Health and usage monitoring 
Low-Cycle Fatigue (LCF) of critical components is 
recognised as a major influence on the authorised 
installed life of turbine engines. The monitoring of sig- 
nificant parameters to provide an indication of health or 
condition is a totally separate activity from monitoring 
usage such as LCF. The significance of parameters to a 
particular condition will vary between engine types and 
operating envelopes. 

The 0730 Series of Health and Usage Monitoring 
Computers (HUMC) has been designed to allow not on- 
ly for the wide range of parameters that are necessary 
for monitoring health but also the different LCF algor- 
ithms for each engine type. Hence a 0730 Series HUMC 
can be developed for an application in a very short time- 
scale. The range of functional HUMS modules includes 
all likely requirements including ARINC 419, 429 and 
MIL-STD-1553B interfaces. These modules will be avail- 
able for installation within existing LRUs or may be com- 
bined to suit the customer, to form a HUMS. 


Status 
Smiths Industries LCF counters have been fitted to Brit- 
ish Aerospace Hawks of the Royal Air Force Red 
Arrows. 


Contractor 
Smith Industries Aerospace & Defence Systems. 
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Deployable flight incident 
recorder system 

The Deployable Flight Incident Recorder System 
(DFIRS) performs the critical functions of retention and 
protection of critical flight data information for post- 
accident analysis and provision of an emergency trans- 
mitter to ensure rapid recovery of aircrew and flight 
data. The system automatically separates from the air- 
craft prior to catastrophic failure, activates the transmit- 
ter and, in the case of overwater incidents, floats on the 
surface to ensure recovery. It may also be operated 
manually. 


Specifications 
Weight: <6.35 kg 


Power supply: Lithium battery, 72 h at -20°C 
Frequency options: 121.5 MHz or 243 MHz 
121.5 MHz and 243 MHz 

121.5 MHz, 243 MHz and 406 MHz 
Reliability: >6000 h MTBF 


Contractor 
Spar Aerospace Ltd. 


Flight incident recorder/locator 
beacon for helicopters 

The helicopter beacon provides an automatically or 
manually deployable radio distress beacon that en- 
ables the rapid rescue of survivors of a downed helicop- 


ter. The operating principles employed in this system 
provide the highest probability of beacon survival and 
operation under all helicopter crash situations. An 
optional solid-state recorder can be incorporated into 
the beacon to ensure survival of critical flight data. 


Specifications 

Dimensions: 88.9 x 304.8 mm diameter 
Weight: 2.268 kg 

Power supply: Lithium battery, 48 h at -20°C 
Frequency: 121.5 MHz and 243 MHz 


Contractor 
Spar Aerospace Ltd. 


HER 200 Series tape transport 

The HER 200 Series uses 73 m of 0.5 in tape, with five 
recording speeds from '%s to 15 in/s. The transport is 
supported on anti-vibration mounts within a cylindrical 
or rectangular case, so no added shock insulation is 
needed. 


Specifications 

Dimensions: (HER 200 cylindrical case) 96 x 215 mm 
(HER 202 rectangular case) 245 x 107 x 108 mm 
Weight: (HER 200) 2.4 kg 

(HER 202) 3.1 kg 

Power supply: 22-32 V DC, 25 W 

Tape speeds: '%e, 1, 3%, 7% and 15 in/s 

Tape running time: 640 s at 3% in/s 

Altitude limit: 70 000 ft 

Max linear acceleration: 50 g 


Contractor 
THORN EMI 
Division. 


Electronics Ltd Computer Systems 


HER 402, 600 and 601 tape 


transports 

The HER 402, 600 and 601 ruggedised tape transports 
operate to full military specifications and are packaged 
in conventional rectangular boxes. Each offers six tape 
speeds up to 30 in/s, with up to 28 record tracks being 
possible using a pair of multitrack heads. The Type 400 
takes 650 ft of 1 in wide tape, the Types 600 and 601 
1400 ft. 


Specifications 

Dimensions: (402) 279 x 159 x 152 mm 
(600) 381 x 221 x 178 mm 

(601) 381 x 221 x 199 mm 
Weight: (402) 8 kg 

(600) 15.5 kg 

(601) 16.3 kg 

Power supply: (402) 28V DC, 54 W 
(600) 28 V DC, 54 W nominal 

(601) 28 V DC, 63 W 

Tape running time: (at 3% in/s) 
(402) 34.6 min 

(600/601) 64.6 min 

Max altitude: 70 000 ft 

Max linear acceleration: 30 g 


Contractor 
THORN EMI 
Division. 


Electronics Ltd Computer Systems 


The THORN EMI Type HER 601 ruggedised tape 
transport 


Type 1192 recycling wire 


recorder 

The Type 1192, based on a recording medium of stain- 
less steel wire, preserves the last 25 hours of flight data 
for crash analysis. Wire has long been used as a record- 
ing medium and gives the maximum data storage for a 
given volume and weight. The Type 1192 mechanical 
transport can be used in conjunction with any data pro- 
cessing and normalising system providing analogue or 
digital information. The system is designed to withstand 
100 g, 5 m/s shocks, the impact of a 227 kg steel bar 
dropped from 3m, a static crush force of 2270 kg, 
exposure to flame at 1100°C for 5 minutes over half the 
outside area, and a combination of fuel, hydraulic fluid, 
lubricating oil, fire extinguisher fluid and salt water for 
36 hours. 


Specifications 

Dimensions: 203 mm sphere reducing to 178 mm cyl- 
inder over central region 

Weight: 7.27 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 

28 V DC 

Recording medium: 0.058mm diameter stainless 
steel wire, breaking force >0.34 kg 

Data transfer rate: 1536 flux reversals/s 


Status 
In service. No longer in production. 


Contractor 
W Vinten Ltd. 


Type 1200 cockpit voice 


recorder/reproducer 

The Type 1200 voice recorder/reproducer is designed 
for mounting in the confined areas typical of fighter 
cockpits. When connected to the communications con- 
trol system, it provides intelligible speech and record/ 
replay facilities. The system has only two controls, a 
selector switch for record/replay and a toggle switch 
for on/off, rewind and fast forward. When a microphone 
in the recorder detects speech it switches on automati- 
cally and continues to operate until speech stops. The 


recorder then continues to run for a preset period and 
switches itself off until the next speech sequence 
causes it to repeat the cycle. Cassettes may be 
replayed through the aircraft system or through a 
ground-based playback unit. The system employs stan- 
dard Philips C60 and C90 audio cassettes. A version 
designated the Type 1200-004 can record and repro- 
duce data as well as voice. 


Specifications 

Dimensions: 147 x 43 x 168 mm 

Weight: 1.36 kg 

Tape cassette: Philips Compact C60 (30 min audio/ 
track) or C90 (45 min audio/track) 

Tape erase: automatic prior to recording 


Status 
In service. No longer in production. 


Contractor 
W Vinten Ltd. 


Type 1300 pilot’s display recorder 
The Type 1300 camera photographically records 
head-up display symbology superimposed on the 
pilot’s view of the outside world. The record can be 
employed for the training of combat tactics, for debrief- 
ing or for assessment of weapon aiming and target 
damage. Mounted on the side of the head-up display it 
gives the least visual obstruction to the pilot and pre- 
serves a Clear rear surface on the head-up display com- 
biner glass for control purposes. The system comprises 
a camera unit, film magazine, and interchangeable 
lenses. Automatic exposure control and variable shut- 
ter speed permit the use of film emulsion speeds within 
a wide brightness range. The exposure is controlled by 
a built-in electronic sensing unit and emulsion speed is 
adjusted automatically by a coding feature in the film 
magazine that presets the appropriate controls. 


Specifications 

Dimensions: 210 x 190 x 45 mm 

Weight: 3 kg 

Power supply: 28 V DC, 2 A starting, 1 A running 


Film type: 22 m x 16 mm x 0.1 mm double perforated 
cine 

Framing rate: 16 or 32 frames/s 

Film movement indicator: visual indication 

Exposure control: integral with camera, automatic 
over brightness range 78-5028 ft lambert 

Running time: 3 min at 16 frames/s 

Shutter speed: 1.25-10 ms 

Event marker: remote operation 

Lens (with periscope): 

f/2.8-22, F=25 mm, FOV 16° x 22° 

/2.8-22, F=50 mm, FOV 8° x 11° 


Status 
In service. No longer in production. 


Contractor 
W Vinten Ltd. 


The Type 1300 pilot’s display recorder 


Series 2700 video cassette 


recorders 
The Series 2700 miniature ruggedised video cassette 


recorders are intended for applications involving lim-. 


ited space and a harsh environment. They provide one 
video channel and one audio/digital channel using 
0.5 in VHS-C compact cassettes. This permits a great 
reduction in recorder volume by comparison with 


earlier systems while at the same time retaining com- 
monality of recording format and allowing ground 
replay of cassettes on standard full-size VHS machines 
by means of a simple mechanical adaptor. 

The Series 2700 is a top-loading unit of minimum 
height which can be tailored to meet the recording 
needs of television format signals such as those often 
employed in head-up and head-down displays, thermal 
imaging equipment, radar and other electro-optical 
sources and high data rate analogue and digital sys- 
tems. All Series 2700 systems incorporate heating 
elements for operation at low ambient temperatures. 


Specifications 

Dimensions: 183 x 193 x 77 mm 

Weight: 3.2 kg 

Recording system: rotary helical scan 

Video system: PAL colour/CCIR monochrome 625 
lines, plus other formats for non-standard signals 
Recording time: up to 30 min 

Event marker: visual flag 


Status 
In service. No longer in production; superseded by the 
Series 2768 Super VHS VCR (see item below). 


Contractor 
W Vinten Ltd. 


Series 2768 Super VHS video 


cassette recorder 

The small lightweight Series 2768 helical scan video 
recorders are suitable for recording both video and 
data signals in hostile environments and alternative 
case designs enable the recorder to be located in either 
cockpit or equipment bay. 

The recorder employs a miniature VHS-C cassette to 
achieve a minimal size. Cassettes may be replayed on 
the ground by means of a mechanical adaptor in stan- 
dard VHS video equipment, resulting in low cost and 
readily available playback systems. Vinten video 
recorders are capable of producing recordings through 
high g aircraft manoeuvres, high vibration or gunfire. 

In operation the Series 2768 recorder is sealed 
against sand, dust and water and contains a condition- 
ing heater for low temperature operation. 

A significant feature of the Series 2768 is the incor- 
poration of anti-vibration/shock mountings within the 
case of the recorder. This enables the recorder to be 
hard-mounted to the aircraft in almost any orientation 
and requires no sway space. The Series 2768 recorder 
may be used for unusually formatted signals such as 
those from linescan sensors. 


Specifications 

Dimensions: 125 x 152 x 226 mm 

Weight: 3.5 kg 

Recording system: rotary helical scan 

Video signal system: PAL colour/CCIR monochrome 
625 lines or NTSC colour/EIA monochrome 525 lines, 
plus other formats for non-standard signals 

Recording time: up to 90 min 

Event marker: visual and audio when used in associ- 
ation with a Series 3150 camera 

Recording bandwidth: up to 4.5 MHz 


Status 
In production and in service. 


Contractor 
W Vinten Ltd. 


Type 3100 colour video camera 
A compact lightweight device, the Type 3100 camera 
employs a single solid-state imager with integral filter to 


Vinten 


The Vinten Series 2768 video cassette recorder 


produce a full-colour picture for military aircraft. A sep- 
arate camera head, with remote electronics unit, per- 
mits installation in situations where space is restricted. 
The camera head itself comes in either standard or flat- 
pack form for convenience of installation and contains 
the imaging chip, drive electronics and lens. The latter 
has an automatic exposure control and a number of 
periscopes are available. The electronics unit provides 
power, interfacing and video processing for the camera 
head and also doubles as the pilot’s control unit; for this 
function the unit can incorporate video control circuitry. 
Dual output channels permit two independent video 
devices, such as a recorder and a monitor, to be driven 
simultaneously. 


Specifications 

Dimensions: (camera head) 89 x 107 x 38 mm 
Weight: (camera head) 0.8 kg 

(electronics unit) 1.5 kg 

Power supply: 28 VDC,1A 

Sensor: solid-state imager with integral colour filter 
mosaic 

Refresh rate: (PAL) 50 Hz or (NTSC) 60 Hz 
Field-of-view: 20° x 16° nominal 


Status 
In service. No longer in production; now superseded by 
the Series 3150 colour video camera (see item below). 


Contractor 
W Vinten Ltd. 


The Type 3100 colour video camera 


Series 3150 colour video camera 
The Series 31:50 colour video camera is a modular CCD 
camera. specifically designed for airborne recording 
applications. It comprises two LRUs. 

The camera is designed to provide high resolution 
colour images and is readily installed as either original 
equipment or as an aircraft upgrading. There are two 
versions: of the camera: the low-profile and the univer- 
sal.. The latter has the ability to separate the lens and 
sensor front the remainder of the camera by. a flying 
lead. This new concept for an airbormme colour camera 
enables. the ideal positioning of the camera lens in a 
location where there may otherwise be limited room for 
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the complete camera. Previously the only alternatives 
were either to produce a special camera of dedicated 
design or to provide an optical periscope and suffer the 
resulting reduction of light to the sensor. 

The camera is able to produce television pictures 
over a very wide illumination range and operate con- 
tinuously in very demanding environmental conditions. 

For cockpit installation the Series 3150 camera’s 
standard modules are flexible enough in configuration 
to be orientated to suit most HUD and gunsight mount- 
ing requirements. This approach offers both an optical 
and cost-effective solution. The equipment can be used 
in. association with Vinten airborne video recorders 
such as the Series 2768. 


Specifications 

Dimensions: (camera head) 105 x 56 x 24 mm 
(camera control) 162 x 146 x 95 mm 

Weight: (camera head) 0.75 kg 

(camera control) 1.7 kg 

Power supply: 28 V DC, 8 W 

Camera head sensor: solid-state imager 
Field-of-view: 20° x 15° (nominal) 

Refresh rate: 50 or 60 Hz 

Dynamic range: 10-170 000 lux 


Status 
In service and in production. 


Contractor 
W Vinten Ltd. 


The Series 3150 universal camera 


The Series 3150 universal camera configured for 
the Thomson-CSF VE 110 HUD 
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UNITED STATES OF AMERICA 


PTA-45B airborne data printer 

The AlliedSignal PTA-45B data printer is the first unit of 
its kind designed specifically for commercial aircraft. 
The equipment uses a high-efficiency switching power 
supply which provides sufficient power to continuously 
print ‘all-black’ (all 600+ dots printing at the same time). 
Since normal operation runs at only 15 per cent of the 
machine capacity, the printer is claimed to be capable 
of providing up to 10 times the reliability of previously 
available models. 

The printer permits flight crew access to hard copies 
of uplinked flight plans, messages and graphics, and 
can also print a copy of data link information displayed 
on the AlliedSignal weather radar display. The printer 


may be driven by a data link system or a maintenance 
computer. User features include paper guides to help 
prevent paper jamming, a hinged spool to ease paper 
changing and a paper level indicator to tell how much 
paper is left. The unit has a MTBF in excess of 
5000 hours. 


Status 

In production and ordered for the British Aerospace 
146 aircraft. The PTA-45B is standard equipment on the 
Airbus A320 and has been selected for the Boeing 737, 
747-400, 757 and 767, McDonnell Douglas MD-11, 
MD-80 and MD-88 and Airbus A310-300, 400 and 500 
airliners. 


1-0 


PTA-ASB {-4503) 


3) PTA-48B {-D404) 


Units of the AlliedSignal PTA-45B data 
printer family 


Contractor 
AlliedSignal Air Transport Avionics. 


Engine analyser unit 

The Engine Analyser Unit (EAU) is an airborne qualified 
unit designed for installation in the Grumman E-2C air- 
craft for operation with its two T56-A-427 engines. The 
EAU performs the signal conditioning, processing and 
recording of selective parametric data from each 
engine and the aircraft and provides the diagnostics 
and trending data for subsequent retrieval and analysis 
by the ground maintenance crew. 

Electronic and mechanical EAU subassemblies are 
packaged ina% ATR size LRU along with the Magnetic 
Tape Loader (MTL) consisting of an electronics unit, 
Tape Transport Cartridge (TTC) and cradle assembly. A 
non-rechargeable long-life lithium battery is contained 
in a small environmentally protected compartment 
located in and externally accessible from the bottom of 
the EAU chassis. 

Attached at the bottom front panel of the EAU is a 
pair of brackets for securing the LRU in the aircraft. The 
upper right front panel holds the hinged handle and 
provides external access to the five internal plug-in SRA 
circuit boards. The TTC is externally removable from 
the front upper left panel without disturbing the internal 
circuitry of the box. A connector receptacle below the 
TTC is used to interface the EAU with the diagnostic 
maintenance terminal for ground operation. The ana- 
logue signals from two engines and the aircraft, the 
input power, warning lamp outputs and serial data 
inputs from the two digital electronic controls are inter- 
connected through the two rear EAU chassis connector 
receptacles. 

A status panel on the front of the EAU contains three 
electromechanical locking annunciators for EMS fault, 
maintenance advisory and tape-full indications to the 
aircraft maintenance crew. 

The EAU is a unit of the T56 engine monitoring sys- 
tem for installation in the twin-engine E-2C aircraft. In 
addition, the EAU was designed for cost-effective 
growth to monitor and analyse performance of four 
engines simultaneously when installed in a multi-engine 
aircraft. Each engine in the E-2C includes a Digital Elec- 
tronic Control (DEC) which provides parametric infor- 
mation via a serial data stream to a single EAU. The 


The Ametek engine analyser unit for the Allison T56 engine 


EAU is an airborne computer that selectively records 
data derived from engine diagnostics and vibration 
algorithms on the removable TTC, operates a mainten- 
ance advisory indicator on the EAU, performs special 
engine operational computations and provides flight 
safety information to the pilot. After a flight, the ground 
crew checks the ‘Main Advisory’ indicator on the EAU 
to determine whether to remove the TTC for further 
analysis of engine performance. Ground station equip- 
ment is used to analyse the engine and flight data, issue 
detailed maintenance directives, provide engine oper- 
ational information and store maintenance history 
records. 

For additional supportability, onboard programming 
circuitry is designed into the CPU board to allow the 
EAU to be programmed with new software without 
removing any components from the modules. 


The Ametek engine monitoring system computer for the F110 engine 


The EAU computer program provides extensive BIT 
software to achieve the optimum fault detection and 
isolation. BIT results are easily acquired by extracting 
the data stored on the tape cartridge by the ground sta- 
tion equipment or by using a hand-held maintenance 
terminal. 


Status 
In production for the Grumman E-2C. 


Contractor 
Ametek Aerospace Products Inc. 


Engine monitoring system 
computer 

Ametek manufactures the Engine Monitoring System 
Computer (EMSC) for the General Electric F110 engine 
which equips the US Air Force F-15 and F-16C/D air- 
craft. The computer provides in-flight monitoring of 
engine exceedance, faults or trends. Engine-related 
signals are acquired from the engine monitoring sys- 
tem processor via the MIL-STD-1553B engine signal 
databus. Diagnostic data is retained in non-volatile 
memory which annunciates this data visually to the 
cockpit. 

A secondary function downloads the data via the 
RS232C series communication link to the data display 
and transfer unit for ground support evaluation. This 
link also uploads information to the EMSC such as the 
aircraft engine diagnostic information, time data, air- 
craft serialisation and life usage data. 


Status 

In production for the General Electric F110 engine on 
the F-15 and F-16C/D. Most of this system’s modules 
are also used in the engine analyser unit for the Grum- 
man E-2C’s Allison T56-A-427 engine. 


Contractor 
Ametek Aerospace Products Inc. 


AHBR-1700i data acquisition and 


retrieval system 

The AHBR-1700i is a compact modular high environ- 
ment data acquisition and retrieval system. The 
AHBR-1700i, offered in record only or record/repro- 
duce configurations, provides the means of acquiring 
field data in airborne, shipboard or land-mobile 
applications. 

The AHBR-1700i features include error correction 
code, embedded frame tags, 6 Mbits/s per track 
recording or 156 Mbits/s for 26 recording tracks on the 
28-+track system, MIL-STD-1553B aircraft bus record- 
ing, long-life heads, total freedom from pattern sensi- 
tivity and constant packing density on tape. 

The AHBR-1 700i features a dedicated BITE panel for 
semi-automatic system set-up and check-out. Included 
are mode selection controls, a multifunction digital data 
generator/reader, a digital frequency synthesiser and 
BER counter. The system offers a wide variety of stan- 
dard front-end data formatters. It can accommodate 
single serial, 2- to 12-bit word serial or parallel inputs. 
Most user formats may be easily accommodated with 
either change of switch settings or exchange of plug-in 
printed circuit boards. 

The AHBR-1 700i consists of the AR-1700 tape trans- 
port, Digital Process Unit (DPU), DPU power supply, 
HBR electronics unit, reproduce monitor/test unit and 
the remote control unit. 

The MIL-STD AR-1700 tape transport is designed to 
withstand hostile environments typically encountered 
in airborne applications. The design and performance 
of the AR-1700 offers reduced size and weight, lower 
power consumption and increased versatility and 
reliability. The AR-1700 is available with 14 or 28 tracks. 
It consists of a coaxial reel design ruggedised airborne 
magnetic tape transport containing servos, record elec- 
tronics and reproduce amplifiers. 

The DPU is a MIL-STD shock-mounted unit which 
houses up to 28 channels of HBR record electronics. 
The DPU accommodates a number of programmable 
/O data interfaces/formatters and performs all data 
processing prior to recording. 

The DPU power supply is a MIL-STD shock-mounted 
unit which provides DC power to the DPU. The DPU 
power supply is available either as 115 V AC, 47-440 Hz 
or 28 V DC input power options. 

The HBR electronics unit provides up to 28 channels 
of record and reproduce capability when connected to 
the AHBR-1700i tape transport. The HBR-E is available 
in either 14- or 28-track configurations. 

The reproduce monitor/test unit includes a repro- 
duce monitor amplifier and a 28 x 1 switch, permitting 
selection of any track for monitor/verification purposes. 
This monitor capability greatly facilitates set-up and 
maintenance of the AR-1700 record-only system. An 
optional test data generator/reader facilitates BER 
measurements on a track-by-track basis. The word 
reader, another option, verifies the validity of user-sup- 
plied data in real time, on a single-channel basis. 

The remote-control unit permits all recorder control 
functions to be activated from a remote location. A tape 
quantity meter indicates unused tape remaining. The 


back4it control buttons and status indicators receive: 


their power from the AR-1700. Panel-mounting is. in: 
accordance with MIL-STD-7788D. 

The AR-1700 record-only system consists of the 
AR-1700 tape transport and the DPU. DPU power sup- 
ply and the reproduce monitor/test unit are optional. It 
is offered in 14- and 28-track configurations. The full 
record/reproduce AR-1700 consists of the AR-1700 
tape transport and the HBR electronics. The tape trans- 
port and the record/reproduce electronic bays may be 
combined and mounted in Ampex rack cabinets spe- 
cially designed for ruggedised applications. 


Specifications 

Tape transport 

Dimensions: 508 x 462.8 x 100.9 mm 

Weight: (without tape) 34.47 kg 

Power supply: 24-28.5 V DC, (14-track system) 275 W 
or (28-track system) 325 W 


DPU and power supply 

Dimensions: (DPU) 231 x 328.4 x 292 mm 
(power supply) 130 x 287 x 172.7 mm 

Weight: (DPU) (14-track) 6.8 kg, (28-track) 7.7 kg 
Power supply: 115 V AC, 47-440 Hz 

24-28.5 V DC 
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Ampex DCRSi airborne configurations 


The Ampex DCRSi IIA airborne data recorder 


Contractor 
Ampex Corporation Data Systems Division 


DCRSi digital cassette recording 


system 

The DCRSi is a 1 in transverse rotary digital recorder 
capable of recording and reproducing digital data at 
any user rate from 0 to 107 Mbits/s. The DCRSi is 
offered in a laboratory configuration and in modular air- 
borne record only or record/reproduce configurations. 

Capability can be sustained for over one hour in one 
tape cassette with a total storage capacity of 3.8 « 10" 
bits which is equal to four 14 in tape reels recorded ona 
conventional 28-track HDDR. 

The DCRSi is equipped with a built-in 96 Mbit mem- 
ory buffer which completely isolates the user from the 
tape recorder internal timing. Via this front-end buffer, 
the DCRSi will unconditionally follow the user’s data 
clock so that any data rate up to 107 Mbits/s can be 


recorded or played back either continuously, in bursts,, 


or while fluctuating at any slew rate. 

The transverse rotary recording technology was cho- 
sen over conventional technology because of the: small 
transport size and intrinsically superior environmental 
performance under vibration, temperature and 
humidity. The transverse scanner is only 1.5 im (38 mm) 
in diameter and contains six transducers at 60° angular 
separation. With only one transducer in contact with the 
tape at a time, a single high performance data channel 
is utilised. 

The DCRSi is designed to allow for bit-by-bit 
synchronisation of multiple machines when connected 
in parallel to achieve higher throughput or storage 
capacity. A DCRSi subsystem consisting of four units 
and, occupying 4 ft of rackspace, is able to record/ 
reproduce for one hour at 428 Mbits/s. 

One empty card slot is provided for user custom 
interfaces. One card is an analogue interface which 
allows for recording a broadband analogue signal and 
a bandwidth of up to 5.8 MHz with exceptional NPR 
performance. 

The standard DCRSi is offered with bit-serial and 
8-bit parallel user data interfaces. The DCRSi is con- 
trolled via built-in RS232/422 serial interfaces or via an 
optional remote-control panel. 


Specifications 

Tape transport module 

Dimensions: 373.8 x 274.3 x 175.2 mm 
Weight: 14.7 kg 


Record electronics module 
Dimensions: 390.6 x 520.7 x 189.2 mm 
Weight: 23.1 kg 


Reproduce electronics module 
Dimensions: 390.6 x 495.3 x 189.2 mm 
Weight: 20.4 kg 


Power supply module 

Dimensions: 317.5 x 254 x 152.4 mm 

Weight: 11.8 kg or 13.6 kg 

Power supply: 115 V AC, 400 Hz, 3 phase or 28 V DC 


Status 

Approaching 600 units are in service worldwide in data 
capture applications such as radar and optical recon- 
naissance imagery, flight test, remote sensing, anti-sub- 
marine warfare and intelligence gathering. 


Contractor 
Ampex Corporation Data Systems Division. 


DCRSi IIA airborne data recorder 
The DCRSi IIA is over 35 per cent smaller, 40 per cent 
lighter and consumes less power than the original 
DCSRi. A complete 107 Mbit/s data capture system, 
including 28 V power supply, weighs only 34 kg and 
occupies less than 0.042 m°. The reduction in size and 
weight has been achieved by a complete redesign of 
the record and reproduce electronics, simplified inter- 
connection cabling and the extensive use of ASIC. 

New features include BIT and calibration, enhanced 
confidence monitoring and improved reliability. The 
system is designed primarily for hostile environment air- 
borne data acquisition applications. In its record-only 
role the DCRSi IIA is configured as a two-module sys- 
tem, while a third module can be added at any time to 
provide a full onboard replay capability. 


Contractor 
Ampex Corporation Data Systems Division. 
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914 Series data acquisition 


system 

Introduced in 1987, the 914 Series is claimed to be the 
first airborne data acquisition system to employ finite 
impulse response digital programmable filtering. This 
feature enables channel-by-channel filter cut-offs to be 
selected by remote reprogramming, rather than having 
to remove the unit. It also offers zero drift with time or 
temperature change, zero channel-to-channel ‘filter- 
matching tolerances, less power consumption and 
smaller size than older technologies. 

The 914 Series programmable master unit accepts 
up to 32 analogue, 32 digital and two serial channels. 
The 914 Series remote unit is available in four models 
offering varying digital/analogue channel combinations 
up to 64 analogue and 72 digital or up to 144 digjtal- 
only channels. 


Contractor 
Aydin Vector. 
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The Aydin Vector 914 Series data acquisition 
system 


ADAS-7000 airborne data 
acquisition system 

Aydin manufactures a wide range of telemetry and data 
recording systems for missile and air vehicle flight test- 


omer 


The Aydin Vector ADAS-7000 data acquisition 
system 


ing including the ADAS-7000, originally designed for 
the IAI Lavi flight test programme. This provides a mas- 
ter/slave recording system for aircraft use, using 
advanced signal conditioning and encoding hardware. 
A PMU-700 program master unit is at the heart of the 
ADAS-7000; this is used as a central encoder/controller 
of the whole system and communicates on a MIL- 
STD-1553 digital data highway with a number of'slave 
units. Up to 8000 parameters can be monitored and 
recorded. 


Contractor 
Aydin Vector. 


ATD-800 digital tape deck 
The ATD-800 ruggedised tape deck is intended for use 
in airborne and field applications which require high 
sustained data rates of up to 500 kbytes/s and large 
capacity data storage up to 5 Gbytes. Typical appli- 
cations include flight test instrumentation, operational 
system data logging, radar and video recording, com- 
mercial aircraft verification and certification testing. 
The ATD-800 can be configured for various types of 


The ATD-800 ruggedised:digital tape deck 


interfaces such as SCSk2 ‘(Standard), IRIG-106-PCM, 
MIL-STD-1553 and video.:Recorditimes start at 2.5 h for 
the maximum sustained 500 kbytes/s input rate and 
will increase if lower data rates areiutilised. 

The ATD-800 uses advanced ‘helical :scan recording 
technology provided by the EXABYTE 8500 8mm. car- 
tridge tape subsystem, packaged jin a ruggedised 
enclosure to isolate the unit from harsh environments. 
The 8 mm tape media is commercially available and its 
small size provides an economical means for storing 
the tapes after use. 

When configured as a flight test instrumentation sys- 
tem, the ATD-800 can be utilised with the PTU-800 play- 
back tape unit and a SCSI-2 controller card to ‘provide 
preformatted PCM data which is immediately available 
for post-flight processing. The PTU-800, when used 
with ADASWARE playback software, eliminates the 
need for a bit synch or decommutator. 


Contractor 
Aydin Vector. 


Embedded and special 


application mass storage 

The Embedded and Special Application mass storage 
(E/SA) is intended for those applications where embea- 
ded or form factor restrictions require a compact mili- 
tarised disc. E/SA is based on a field-proven high 
performance 3.5 in magnetic disc. It consists of a 
sealed disc cartridge with 426 or 1054 Mbytes of for- 
matted data storage, an optional cartridge interconnect 
module and an optional mounting frame. 


Specifications 

Dimensions: (disc cartridge) 58.4 x 124.5 x 177.8 mm 
(interconnect module) 61 x 125.7 * 57.1 mm 
(mounting frame) 292.1 x 94 x 262.6 mm 

Weight: (disc cartridge) 2.27 kg 

(interconnect module) 0.18 kg 

(mounting frame) 1.81 kg 

Power supply: (disc cartridge) 5 VDC, 0.75 Aand 12 V 
DC, 0.8A 

(interconnect module) 5 V DC and 12 V DC, 1.3 W 


Contractor 
Computing Devices International. 


Hard disk subsystem 

The Hard Disk Subsystem (HDS) provides a highly 
reliable form and fit replacement for Miltope and 
Ampex magnetic tape transports. Based on field-pro- 
ven 3.5 in magnetic disk technology, the HDS provides 
a X65 increase in storage capacity and reductions in 
weight and power. Each HDS enclosure emulates up to 
three tape transports with electrically isolated and 


AN/USH-24(V) recorder/ 


reproducer 
The AN/USH-24(V) series of universal magnetic tape 
recorder/reproducers is designed for use in fixed-wing 
aircraft and helicopters, and in ships and land vehicles. 
There are three models: AN/USH-24(V), AN/USH-24A 
(V) and AN/USH-24AX(V). Both the AN/USH-24A(V) 
and the AN/USH-24AX(V) are configured to MiL-E-5400 
for airborne use. 

The AN/USH-24(V) is capable of recording 14 or 


The hard disk subsystem is a magnetic tape 
transport replacement 


redundant hardware for each magnetic tape transport 
equivalent set. An operator control panel provides a 
user-friendly interface, while extensive BIT capability 
allows for easy field maintenance and eliminates the 
need for special test equipment. 

The HDS is designed to support incorporation of 
future higher capacity disk technology. 


Specifications 

Dimensions: (enclosure) 469.9 x 787.4 x 314.2 mm 
(1054 Mbyte cartridge) 58.4 x 124.5 x 177.8 mm 
Weight: (enclosure) 43.1 kg 

(1054 Mbyte cartridge) 2.27 kg 

Power supply: 115/200 V AC, 400 Hz, 3 phase, 165 W 
Reliability: 14 500 h MTBF 


28 channels of wideband direct, FM and digital high 
density data on 1 in (25.4 mm) tape at seven electrically 
selected speeds ranging from 1% to 120 in/s. Modular 
in construction, it is equipped with tape lock servo, 
automatic record transfer, tape-remaining indicator and 
BITE features for FM and direct electronics. 


Specifications 
Dimensions: 673 x 482.6 x 406.4 mm 
Weight: 77.1 kg 


Contractor 
Computing Devices International. 


Mobile mass storage system 


Model R 

The Mobile Mass Storage System Model R (MMSS/R) 
provides solutions to meet a broad range of appli- 
cations. It is based on field-proven high capacity high 
performance 5.25in (133mm) Winchester disk 
products. 

Through the use of common module assemblies, 
many configuration options are available to meet spe- 
cific system and application requirements. The system 
is designed for easy operator use and maintenance. 

The MMSS/R is packaged in a convection-cooled 
ATR enclosure. Computer system interface is SCSI or 
ANSI 3.131-1986, with single-ended or optional differ- 
ential input/output. It is configured with one disk car- 
tridge of 1054 Mbytes capacity. The disk cartridges are 
designed to incorporate higher capacity disk storage 
technology. 


Specifications 

Dimensions: (enclosure) 194 x 257 x 395 mm 

(1054 Mbyte cartridge) 93.5 x 180.3 x 277.1 mm 
Weight: (enclosure) 18.6 kg 

(1054 Mbyte cartridge) 4.8 kg 

Power supply: 115 or 220 V AC, 50/60/400 Hz and 
28 VDC 

Reliability: 10 000 h MTBF (one cartridge) 


Contractor 
Computing Devices International. 


Power supply: 105-125 V AC, 48-400 Hz, single phase, 
500 W 
Altitude: up to 20 000 ft 


Status 
In service on the US Air Force Boeing E-3 AWACS. 


Contractor 
Datatape Inc. 


The Datatape AN/USH-24(V) imagnetic tape 
recorder/reproducer 


DDR-100 rotary digital airborne 


recorder 
The DDR-100 is a modular helical scan ‘recorder 
designed for tough airborne environments to record 
high bit rate digital data such as FDM, radar, communi- 
cations and infra-red imagery. The recorder employs a 
four-head, Omega wrap helical scan recording format 
on a 1 in (25.4 mm) wide tape. Tape reels from 10.5 to 
15 in diameter (266.7 to 381 mm), giving up to 10 800 ft 
of one mil mylar-based tape, can be accommodated to 
give up to 5.5 hours of recording time at 100 Mbits/s. 

The system includes a remote-control panel to pro- 
vide full remote operation and status monitoring. 

The DDR-100 is particularly suitable for employment 
on system testing, combat aircraft and AEW and recon- 
inaissance missions. 


Specifications 

Dimensions: 152.4 x 428.7 x 647.7 mm 

Weight: 27.2 kg (34 kg with 15 in reel of tape) 

Power supply: 110V AC, MIL-STD-704, 3 phase, 
300 W ‘max 

28 V DC, MIL-STD-704, 90 W max 

Altitude: 70 000 ft 

Temperature: —54 to +55°C 


Contractor 
Datatape Inc. 


The Datatape DTR 70-3 rotary head 
instrumentation recorder/reproducer 


ADAU 100 auxiliary data 
acquisition unit 

The microprocessor-controlled ADAU 100 Auxiliary 
Data Acquisition Unit provides the multiplexing, signal 
conditioning and digitising of strain-gauge and thermo- 
couple signals for use in engine condition monitoring 
equipment. The serial output data is sent to a DMU as 
part of an expanded ACMS system and is controlled by 


DTR 70-3 instrumentation 
recorder/reproducer 
The DTR 70-3 is a rotary head instrumentation 
recorder/reproducer which can record a variety of 
wideband signal data such as serial digital data stream, 
FDM, radar,.<communications, FLIR and multi-line rate 
video imagery. The recorder uses a two-head Omega 
wrap helical‘scan recording format 1 in (25.4 mm) tape 
wound.on't4 in diameter (355.6 mm) coaxial tape reels 
togive’5.75: hours of record time at 8 MHz-bandwidth. 
The ‘DTR :70-3 consists of three modules: a tape 
transport, <signal'bay and digital timebase corrector. 
This provides two different operating capabilities. Con- 
figured with tape transport and signal bay modules the 
system can ‘be'used as a locally or remotely controlled 
acquisition/quick look recorder. With all three modules 
the system also allows reproduction and.analysis of 
wideband data from its own recording or from tapes 
that have ‘been prerecorded .on other compatible 
systems. 


Specifications 

Dimensions: (tape ‘transport) 
152.4 mm 

(signal bay) 482.6 x'222.2°x'558:8 mm 

(timebase corrector) 482.6 x 222.2 x 558.8 mm 
Weight: (tape transport) 29.4:kg 

(signal bay) 24.9 kg 

(timebase corrector) 29.4'kg 

Power supply: 105-127 VAC, 47-63: Hz,‘800'W, max 
28 V DC, 120 W max 

Altitude: up to 50 000 ft 

Reliability: >1600 h MTBF 


431-8 x 1711.2 X 


Contractor 
Datatape Inc. 


M-14E recorder/reproducer 

The M-14E tape recorder/reproducer is a 2 (MHz band- 
width recorder designed for airborne, shipboard or 
mobile applications. It handles seven tracks on ‘% in 
(12.7 mm) or 14 tracks on 1 in(25.4 mm) :magnetic tape 
and has expansion capability to 28 tracks. Data is 
recorded at seven speeds varying from 1% to 120 in/s 
and reproduced at six electrically selected speeds var- 
ying from 3% to 120 in/s or 1% to 60 ips. The system 
includes a remote-control panel. 


Specifications 

Dimensions: 406.4 x 514.3 x 266.7 mm 
Weight: 33.56 kg 

Power supply: 26-32 V DC, 10A 
Altitude: up to 50 000 ft 


Contractor 
Datatape Inc. 
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The Datatape M-14E wideband tape recorder/ 
reproducer 


MARS 1400/ADEU-910 digital 
recording system 

The Datatape parallel high density digital recording-sys- 
tem consists of the Modular Airborne ‘Recording ‘Sys- 
tem (MARS), the ADEU-910 Airborne Digital Encoding 
Unit and the RCMM-2 Remote-Control ‘Monitor Module. 
It has been used on high performance aircraft, ‘both 
mounted internally and externally in a:pod, helicopters 
and the Space Shuttle to record thigh :resolution dig- 
itised radar, infra-red and video on 14 or 28 channels. 

The MARS 1400 is totally modular iin all electromech- 
anical.and electronic assemblies and is contained in a 
rugged casing. 

The ‘ADEU-910 contains plug-in digital interfacing, 
formatting, timing and electronic encoding circuit 
cards amd has a calculated MTBF of 5600 ‘hours. 

The RCMM-2 remote-control monitor module pro- 
vides functions for ground checking the system and is 
available for use when realtime monitoring of data is 
required. 


Specifications 

Dimensions: (MARS 1400) 190.5 x 421.6 x 569 mm 
(ADEU-910) 160 x 241.3 X 323.8 mm 

(RCMM-2) 266.7 x 147.3 x 254 mm 

Weight: (MARS) 25.85 kg (including tape) 
(ADEU-910) 11.34 kg 

(RCMM-2) 3.17 kg 

Altitude: up to 70 000 ft 


Status 

Used on NATO ASW ‘helicopters and for flight test 
instrumentation recording by British Aerospace on the 
Tornado and the EAP demonstrator. 


Contractor 
Datatape Inc. 


The Datatape ADEU-910 (left) and MARS 1400 (right) together form an airborne high density digital 
recording system 


software stored in a read-only memory. The unit also 
provides calibration and cold-junction compensation 
for the input signals. 


Specifications 
Format: *% ATR short 
Weight: 4.1 kg 
Power: 45 W 


Status 
The ADAU is part of the company’s Mk Il ACMS system 
for the Boeing 747 and McDonnell Douglas DC-10 


transports. 


Contractor 
Hamilton Standard. 
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A typical Hamilton Standard flight data acquisition system 


Aircraft propulsion data: 


management computer: 

The Aircraft Propulsion Data Management Computer 
(APDMC) is primarily an engine monitoring, aircraft 
warning and display and data transfer, unit.. It acquires 
engine data from fuel controls and) provides engine 
health, status, maintenance and limitifunctioms. 

Avionics systems are connectedito: the warning and 
caution systems 1553 bus and ARIN@)429) bus through 
the APDMC with 37 other aircrafti LRU! analogue and 
discrete input/output parameters: The APDMC pro- 
vides aircraft stall, overspeed, take-off and horizontal 
stabiliser warning and display; records engine mainten- 
ance data and system flight datas and provides cockpit 
display data for system LRUs,, fault history, propulsion 
and exhaust gas temperatures. 

The signal input/output complement includes: dual 
redundant MIL-STD-1553 multiplex databusses;. eight 
receive and seven transmit ARINC 429 serial data- 
busses; two ARINC 573-7 serial databus. outputs of 
which one is used for am AIMS recorder output; 35 ana- 
logue inputs including,;a:mix of RVDTs:and LVDTs plus 
excitation; a mix of AC:amd! DC absolute and ratiometric 
signals; 26 discrete:imputs including series and shunt; 
and six discrete outputs. 

The MIL-STD-175@ microprocessor and memory 
management unit controls am expandable 128k 
onboard ROM, 32k RAM and 32k NV fault storage. 
System BIT allows fault isolation to the offending LRU 
with 97.5 per-cent confidence. Internal BIT provides 
onboard unit: status. Non-volatile fault storage allows 
ground-based} level interrogation of LRU faults. 


Specifications 

Dimensions: 123.9 x 193 x 320 mm 
Weight: 5.55 kg 

Power supply: 28 V DC, 40 W 


Status 


In praduction for the US Air Force McDonnell Douglas 
C-17. 


Contractor 
Hamilton Standard. 


DFDAU 120 digital flight data 
acquisition unit 

Complying with ARINC 717 and performing the same 
functions as the FDAU for the mandatory flight record- 
ing systems on the new generation transports built to 
ARINC 700, the DFDAU 120; Digital Flight Data 


The Hamilton Standard digital flight data 
acquisition unit 


Acquisition Unit contains a microprocessor permitting 
it to record some AIDS information in addition to its 
crash recorder functions. 


Specifications 
Format: 6 MCU 
Weight: 6.8 kg 
Power: 40 W 


Status 

The DFDAU 120 is standard equipment on the Boeing 
767 and 757 and is a basic option on the Airbus A310. It 
is also used as a building block for an expanded ACMS 
on the A300 and A310. 


Contractor 
Hamilton Standard. 


DMU 100 and 101 data 


management units 

The DMU 100/101 Data entry Management Units are 
the brain for the ACMS system, analysing the real-time 
information from the FDAU, the ADAU or the DGDAU. 
They control the digital ACMS recorder, having pro- 
gram logic that determines what information to record 
and when to do so. They also provide data to displays 
including the FDEP and airborne primter, and contain 
extensive built-in test equipment. 


Specifications 


DMU 100 DMU 101 
Format 1 ATR long 6 MCU 
Weight 16.36 kg 5.7 kg 
Power 180 W 55 W 
Status 


The DMU is part of the company’s Mk II and expanded 
Mk Ill ACMS system in the following aircraft: 

DMU 100: 747, DC-10 amd A300 

DMU 101: A310 and 767. 


Contractor 
Hamilton Standard. 


DMU 120 data management set 

The DMU 120\is:@ powerful microprocessor-based data 
acquisition and processing tool utilised on the A320 air- 
craft for aircraft, engine and APU condition monitoring 
and for intensive aircraft systems troubleshooting. It 
collects comprehensive aircraft and engine data via 


The DMU 120 is installed in the Airbus A320 


ARINC 429 serial input ports. Real-time data process- 
ing and analysis is performed. Information in the cock- 
pit is made available in convenient format via the MCDU 
and printer. Automatic, cockpit and uplink requested 
information supplied by the DMU is transmitted to the 
ground by ACARS. The DMU provides for data 
reduction recording to the DAR which permits econ- 
amical ground-processing of airborne data. 


Specifications 

Dimensions: 195 x 95.5 x 287.6 mm 
Weight: 4.4 kg 

Power: 30 VA 


Status 
In production for the Airbus A320. 


Contractor 
Hamilton Standard. 


DSS-100 data storage set 

The Data Storage Set (DSS) is a major-elememt of the 
US Navy Flight Incident Recorder and Aircraft: Monitor- 
ing System (FIRAMS) on the F/A-18 aircraft. It also per- 
forms data storage functions on the A-6; F-14,. AV-8B 
and V-22 aircraft. The DSS consists: of a: Data Storage 
Unit (DSU) and a Data Storage Unit Receptacte 
(DSUR). The DSUR is mounted:in the cockpit. The DSU 
is a modular electronic memory, unit which slides into 
the DSUR for flight and is removable:for analysis off the 
aircraft. The DSU employs a-microprocessor to extract 
data from a MIL-STD-1553B bus for storage in memory 
and vice versa. The microprocessor also expands the 
effective amount of internal! memory by executing a 
data compression algorithm. The memory medium is 
non-volatile EEPROM installed im blocks of from 2 to 
8 Mbytes. The DSUR contains: mo electronics or active 
components. 


Specifications 

Dimensions: (DSU) 43) 119 x 205 mm 
(DSUR) 53 x 127 229) mim: 

(faceplate) 102 « 165: mmi 

Weight: 1.9 kg 

Power: 12 W 


Status 

In production, and: service fitted to the Grumman F-14 
and A-6, McDonnell Douglas F/A-18 and the McDonnell 
Douglas/Britisin Aerospace AV-8B. 


Contractor 
Hamilton Standard. 


Engine diagnostic unit 

Pratt amd Whitney’s F100-PW-220 and 229 high per- 
formance engines come with Hamilton Standard’s 
advamced engine monitoring system which includes 
both engine-mounted equipment and the associated 
ground-based diagnostic units. 

An Engine Diagnostic Unit (EDU) is the on-engine 
meadule which acquires engine data from controls and 
sensors, records operating time and cycles, detects 
critical events and stores selected event parameters. 
The EDU also performs extensive self-health and data 
validity checks and stores this data, along with Digital 
Electronic Engine Control (DEEC) diagnostic data, for 
further analysis. 

The hand-held Data Collection Unit (DCU) is used to 
gather data from the EDU, clear the EDU’s memory and 
perform EDU/DEEC system diagnostics. Data from 
multiple aircraft may be stored in the DCU’s removable 
memory module, providing easy data transfer between 
the flight line and a ground-based computer for logis- 
tics data recording. 

The ground-based portable Engine Analyser Unit 
(EAU) interfaces with the EDU or the DEEC for data 
acquisition, memory examination or modification and 
data monitoring of the EDU/DEEC output data streams 
during engine operation. The EAU is also capable of 
performing diagnostic testing of the DEEC or EDU and 
exercising combined EDU/DEEC fault logic and event 
codes, providing a fast, accurate determination of 
engine problems. : 


Specifications 

Dimensions: (EDU) 241 x 279 x 127 mm 
(DCU) 475 x 424 x 412 mm 

Weight: (EDU) 4.13 kg, (DCU) 23.6 kg 


Status 
In production. 


Contractor 
Hamilton Standard. 


et 


The Hamilton Standard engine diagnostic unit 


FDAU 100 flight data acquisition 
unit 

Essentially a data gatherer, the FDAU 100 flight data 
acquisition unit contains the signal conditioning 
needed to rationalise the many types of signal from 
engine, airframe and systems sensors. Signals are mul- 
tiplexed and digitised so that they can be recorded on 
the DFDR for accident investigation purposes. The unit 
is fully compliant with ARINC 573 and meets regulatory 
agency flight data acquisition requirements. 


Specifications 
Format: 2 ATR long 
Weight: 1.8 kg 
Power: 70 W 


Status 
The unit is used on Boeing 727, 737 and 747, McDon- 
nell Douglas DC-9 and DC-10 and Airbus A300 airliners. 


Contractor 
Hamilton Standard. 


FDEP 100, 120, 121, 122 and 123 
flight data entry panels 


The Flight Data Entry Panel (FDEP) permits flight crews 
to feed commands or information such as flight num- 
ber, gross weight and aircraft identification into the 
ACMS or BFDAS recording system. The information 
may also control various analysis routines in the ACMS 
processor. The unit has three configurations: thumb- 
wheel controlled unit for a BFDAS, push-button FDEP 


and astandard AOMS unit with display and recall facili- 
ties. These units are part of Hamilton Standard’s ‘Mk II, 
I! and IV BFDAS/ACMS systems installed on ‘Boeing 
737 and 747, Douglas DC-9-80 and DG-10, and Airbus 
A300 and A310 transports. 


Specifications 

FDEP 100 for Mk Il ACMS 
Dimensions: 147 & 114 x 228 mm 
Weight: 3.18 kg 

Power: 35 W 


FDEP 120 for Mk IV ACMS 
Dimensions: 146 x 57 x 152 mm 
Weight: 1.82 kg 

Power: 4 W 


Status 

Specific applications are: 

FDEP 100: 737, 747 and DC-10 
FDEP 120: 747, DC-9-80 and A300 
FDEP 121: 767 and 757 

FDEP 123: A310 


Contractor 
Hamilton Standard. 


MCU 110 and 111 management 


control units 

The MCU 110/111 management control units are the 
control analysis units for the Mk lV ACMS system, pro- 
viding a reduced or more specialised data gathering ca- 
pability. Using advanced microprocessors, this Aircraft 
Integrated Data Suite (AIDS) provides some of the ben- 
efits of larger systems although packaged into a smaller 
volume. The computer reads the FDAU input data and 
decides when it is to be passed to the quick access 
recorder or optional printer. The MCU writes over data 
in the FDAU serial data stream in unused word location 
sequence numbers, flight modes and other specialised 
information to aid transcription and analysis on the 
ground. 


Specifications 
Format: % ATR short 
Weight: 3.6 kg 
Power: 25 W 


Status 

The units are part of Hamilton Standard’s Mk IV AIDS 
system on the 747, DC-10, DC-9-80 (MCU 110) and 
A300 (MCU 111) transports. 


Contractor 
Hamilton Standard. 


Data storage and retrieval unit 

The radiation-hardened data storage and retrieval unit 
has evolved from the optical disk digital memory unit 
developed for night attack aircraft. The 300 Mbyte unit 
is small and lightweight, offering a significant size 
advantage over larger magnetic storage systems. The 
unit reduces the risk of loss or compromise of vital 


ELI-101A engine monitor 

Jet has developed a range of engine life monitors which 
measure engine stress factors such as temperatures, 
speeds and throttle angle from which the engine life 
used may be calculated. Trials were conducted on J85- 
powered US Air Force T-38 jet trainers in 1983 and the 
ELM-100 then went into production. In 1984 Jet intro- 
duced a version for the commercial market. 


Model 209 digital flight data 
recorder 


The Mode! 209 digital flight data recorder is used with © 


the FAA mandated Expansible Flight Data Acquisition 
and Recording Systems (EFDARS). A unique electronic 
motor speed control and high-speed playback facility 
permits 25 hours of digital information to be copied ina 
20-minute turnround using the companion LAS Model 
235 copy recorder. The crash recorder is contained 


information and makes storage of information onboard 
more efficient. 

In the Northrop B-2, two rewritable data storage and 
retrieval units are located in the cockpit console, provid- 
ing the crew with immediate access to the mission data- 
base and the ability to record mission data and 
performance information in flight. 


The ELI-101A engine monitor has been developed 
specifically for life-cycle data accumulation and excee- 
dance monitoring on the Lycoming LTS-101 turboshaft 
engine which powers the Bell 222, Eurocopter/Kawa- 
saki BK 117, Eurocopter 350 and other helicopters. The 
unit contains a built-in LED alphanumeric display for 
direct data access by maintenance personnel. 


within a titanium housing and contains mounting facili- 
ties for an optional, certificated underwater locator 
beacon. 


Specifications 

Dimensions: 124 « 193 x 493 mm 

Weight: 10.23 kg 

Power supply: 115 V AC, 400 Hz, 12 W record, 30 W 
playback 
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SDP-100 signal data processor 

The SDP-100 Signal Data Processor (SDP) is the heart 
of the US Navy Flight Incident Recorder and Aircraft 
Monitoring System (FIRAMS) on the McDonnell Dou- 
glas F/A-18 aircraft. The SDP for the F/A-18 receives 
and conditions 350 signals for engine monitoring, air- 
frame structural recording, subsystem status monitor- 
ing, fuel measurement, C of G control, incident 
recognition and recording functions. The SDP provides 
the conditioned and digitised values of the various 
types of analogue and discrete signal inputs to other 
aircraft systems and the mission computer via a MIL- 
STD-1553 databus. The SDP also accepts data and 
commands from this bus interface. 

Physically the SDP consists of a cube housing with 
an integral plenum for forced air cooling of the 85 W of 
28 V DC power dissipating in the unit. It employs three 
embedded microprocessors: a MIL-STD-1750A is the 
prime controller; the second controls the interface with, 
and interpretation of, signals from a cockpit control/ 
display panel; and the third performs specialised 
vibration signal processing. 

The SDP, with its high degree of large scale inte- 
gration and microminiaturisation of circuitry, consoli- 
dates the best features of other monitoring devices into 
one package and minimises avionics required for air- 
craft systems monitoring diagnostics and processing. 


Specifications 

Dimensions: 162.5 x 141.5 x 190.5 mm 
Weight: 4.5 kg 

Power: 8 W 


Status 
In production and service. 


Contractor 
Hamilton Standard. 


The Hamilton Standard SDP-100 signal data pro- 
cessor as fitted to the McDonnell Douglas F/A-18 


Status 

Honeywell is producing data storage and retrieval units 
for the Northrop B-2, under a contract worth more than 
$20 million. 


Contractor 
Honeywell Inc Military Avionics Division. 


Status 
No longer in production. Installed in T-38, F-5 and A-37 
aircraft. 


Contractor 
Jet Electronics and Technology Inc. 


Operating temperature: —55.to +70°C 

Motor: AC induction type operating at Yo rated speed 
during recording to conserve life 

Drive system: V-belt and pulley 

Speed control: electronic system using optically cou- 
pled tachometer disc for lowest wow and flutter 

Input signal: Harvard bi-phase, 768 bits/s 

Recording medium and speed: Mylar tape, 0.37 in/s 
record, 11.84 in/s high-speed playback 
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Bit packing density: 2076 bits/in at 64 words (12 bits 
each)/s 

Recording duration: 25 h, continuously updated 
High-speed playback time: < 20 min for total record 
time 

Operating temperature: —55 to +70°C 

Environment: tested by exposure to 1100°C for speci- 
fied time, crush force of 2270 kg, impact shock 1000 g, 
immersion in sea water for 30 days and damage resist- 
ance equivalent to a 227 kg steel bar dropped on end 
from height of 3 m. 

Qualification: survivability to FAA TSO C51a, using 
titanium housing and dry thermal insulation 
Reliability: 8000 h MTBF 

15 000 h or 5 years MTBO 

BITE.and status outputs according to ARINC 573/717 


Status 

In production and service. More than 3500 delivered to 
operators worldwide. The Model 209 was introduced in 
1970:with the Boeing 747 and is now in service with 
many: of the world’s airlines. Apart from application in 
wide-bodied airliners, the Model 209 has been chosen 
by aenumber of airlines for their Boeing 767 and 757 
and, Airbus transports and commuter and regional 
transport aircraft such as the de Havilland Canada 
Dash-7 and Dash-8 and Saab 340. The Model 209 has 
also.been selected by the US Air Force for its Lockheed 
C-130, C-141, C-5A, C-5B and Boeing E-3A aircraft. 


Contractor 
Lockheed Aircraft Service Company. 


Model 319 flight data recorder 


system 

The Model 319 crash recorder system is specially 
designed for business and commuter aircraft where 
space and weight considerations are even more import- 
ant than in commercial transport aircraft. Space is con- 
served by combining the functions of a data acquisition 
unit and recorder, normally accommodated in two 
Ye ATR long boxes, into a single /2 ATR case with the 
same capability. A copy of the entire 25 hours of data 
canbe made inless than 20 minutes at high speed with- 
outiremoving,the recorder from the aircraft. 

Apart from the saving in volume, Lockheed says that 
the Model 319 is 30 per cent lighter and requires 80 per 
cent less power than equivalent air transport equip- 
ment. The system records the parameters mandated by 
the FAA’s: FAR Part 121 airworthiness schedules for 
this class of aircraft in standard ARINC 573 format. 


Specifications 

Dimensions: 124 x 193 x 493 mm 

Weight: 11.36 kg 

Power supply: 115 V AC, 400 Hz, 25 W 

Operating temperature: —30 to +50°C 

Input signals: 80 analogue, 30 discrete 

Sample rate: programmable from 1 sample in 4s to 8 
samples/s 

Tape speed: 0.37 in/s for record, 11.84 in/s high- 
speed playback 


Malfunction detection, analysis 


and recording system 
The MAlfunction Detection, Analysis and Recording 
(MADAR Il) system monitors the performance of key air- 
craft systems and is used to conduct in-flight system 
checks as well as to gather data for use by ground 
maintenance personnel. 

MADAR II is part of a retrofit programme which will 


The Lockheed Model 319 flight data recorder 


Bit packing density: 2076 bits/in at 64 words (12 bits 
each)/s 

Recording duration: 25 h, continuously updated 
Qualification: survivability to FAA TSO C51a 
Reliability: 6000 h MTBF 

15 000 h or 5 years MTBO 


Status 
In production and service. Standard equipment on Brit- 
ish Aerospace 146 and ATP and Shorts 360. 


Contractor 
Lockheed Aircraft Service Company. 


Model 2100 solid-state flight data 


recorders 

The Model 2100: Series of solid-state flight data 
recorders includes:tthe Model 2101 (25 hours recording 
at 64 words: per’second), the Model 2102 (25 hours 
recording at 128 words per second), and the Model 
2103 (10 hours recording at 64 words per second). The 
Model 2101 and:2102 configurations are form, fit and 
function interchangeable with existing ARINC 573 and 
717 recorders:currently in use: on transport aircraft. The 
Model 2103:configuration is:for use: on smaller aircraft 
which require a:shorterrecording duration. 


Specifications 

Dimensions: 189.3 x 121.3 x 487.5 mm 

Weight: 11.4: kg 

Power supply: 115 V AC, 400 Hz or 28 V DC, 15 W max 
Operating temperature: —55 to +70°C 

Input signal: Harvard bi-phase, 768 or 1536 bits/s 
depending.on model 

Recording medium: solid-state flash memory device 
Recording duration: 

Models. 2101/2102 - min 25 h continuously updated 
Model 2103:- min 10 h continuously updated 
High-speed’ playback: approx 8 min for total record 
time 

Qualification: to full requirements of TSO C124 and 
CAA. Spec: T0A 

Reliability: >20 000 h MTBF 

No. periodic: maintenance requirements 

BITE and status outputs according to ARINC 573 
Environment: will meet full crash survival requirements 
of EUROCAE ED-55 


Status 
Units were certified and deliveries began during 1992. 


Contractor 
Lockheed Aircraft Service Company. 


upgrade 75 C:-5As with improved avionics subsystems 
developed for the C-5B. Each set of MADAR II hardware 
consists. of a controller and 23 Signal Acquisition 
Remote (SAR) boards and cable assemblies. The SARs 
acquire.and condition data from a number of sensors in 
the engines and: other major systems and enter infor- 
mation into a central: computer for analysis and display. 


Status 

Lockheed Sanders has been awarded $5.1 million to 
produce 25 sets of MADAR II for the C-5A, with deliver- 
ies complete by August 1993. 


Contractor 
Lockheed Sanders Associates Inc. 


AN/AXQ-15 helicopter installed 


television monitor recorder 
The Helicopter Installed Television MOnitor REcorder 
(HITMORE) system, based on Loral Fairchild System’s 
solid-state camera, increases the proficiency of the heli- 
copter TOW missile operator by recording on video his 
handling of the weapon for immediate monitoring by an 
instructor aboard the aircraft or post-flight playback. 
The benefits, according to Loral Fairchild Systems, 
are that no target conditioning is needed, real-time 
impact points can be observed and commented upon, 
the record can be played back directly on landing, 40 


simulated: firings can be accommodated on a single 
cassette, the re-usable tape cuts costs, a short-term 
record of student’s actions can be used to demonstrate 
performance and the system is capable of modular 
growth. The overall objective is to improve the gunner’s 
first round kill probability. 


Specifications 

Camera 

Dimensions: 63 x 51 x 95 mm 
Frame rate: 30 Hz 

Format: EIA RS-170 compatible 


Video monitor 

Dimensions: 152 < 152 x 357 mm 
Weight: 4.55 kg 

Display area: 108 x 83 mm 

Visual: 525-line scan, 8 shades of grey 
Frame frequency: 30 Hz 


Video recorder 

Dimensions: 243 x 151 x 330 mm 

Weight: 10.3 kg 

Power supply: 28 V DC, 30 W 

Recording system: rotary two-head helical scan 


Status 
In production and service. 


Contractor 
Loral Fairchild Systems. 


The Loral Fairchild Systems AN/AXQ-15 
HITMORE system 
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Model A100 and Model A100A 


cockpit voice recorders 

Loral Data Systems claims that the 20 000 plus cockpit 
voice recorders it has supplied to over 300 users world- 
wide represent more than 85 per cent of these devices 
in service. The Model A100 and Model A100A are ident- 
ical except for the deletion on the latter of some little- 
used meter and test buttons that were a feature of the 
earlier system. Both meet FAA TSO C84 and ARINC 
557 requirements and provide a crash protected, con- 
tinuous 30 minutes record of speech between crew 
members on the flight deck and communications going 
through the public address system. The system com- 
prises two principal items: a recorder, with electronics 
and tape transport in a single box, and a control unit. 
The latter can have an integral microphone or it can 
accept signals from a remote unit. The recording 
medium is Mylar tape in a continuous loop and the 
claimed MTBF for the Model GA100 cockpit voice 
recorder is 6000 hours. 

The Model GA100 Cockpit Voice Recorder (CVR) 
and its companion Model GA150 control kit meet or 
exceed the requirements of the FAA technical standard 
order for commuter and general aviation aircraft. The 
Model GA100 is a special version of the Loral Data Sys- 
tems CVR used by over 85 per cent of the world’s com- 
mercial airlines. The GA150 control kit is configured 
specifically for installations in Part 91 and Part 135 air- 
craft. Loral Data Systems has developed the recorder 
system to ensure ease of installation in any aircraft, 
ensure compliance with all panel layouts and meet all 
power requirements. The control kit provides flexibility 
for distributed controls without complete redesign of 
the cockpit, when space available does not allow for a 
separate control panel unit. 


Specifications 

Dimensions: (recorder) 123.8 x 319.1 193.7 mm 
(control unit) ATA panel, 146 x 57 x 64 mm 

Weight: (recorder) 10.86 kg 

(control unit) 0.55 kg 

Power supply: 115 V AC, 400 Hz, 20 W or 

28 V DC, 21 W 

Bulk erase: fail-safe, double electrical interlock, total 
erase level >35 dB 

Frequency response: (tape transport) 150-5000 Hz to 
3 dB levels 


Status 
In production. 


Contractor 
Loral Data Systems. 


Model A100S solid-state cockpit 


voice recorder 

The Model A100S solid-state cockpit voice recorder is 
the latest in the Loral line of CVRs. Providing complete 
solid-state operation, the recorder has no tapes, 
motors, belts or moving parts of any kind. It meets or 
exceeds all FAA TSO C123 performance and EURO- 
CAE ED-55 crash survivability standards and is directly 


The Loral Data Systems Model A100A cockpit voice recorder opened up to show the tape transport and 
surrounding crash protection packaging 


Loral Data Systems cockpit voice recorder contro! units, panel-mounted and with integral truncated 
cone microphones 


compatible with all ARINC 557 installations. No chang- 
es in wiring or cockpit operating procedures are 
required. The solid-state characteristics of the Model 
A100S eliminate periodic maintenance requirements, 
greatly increasing reliability. It meets the severe 
vibration requirements of DO-160C without the need for 
a vibration mounted tray. A built-in test function 
includes a tone generator that superimposes the signal 
on the combined audio channel to eliminate the possi- 
bility of inadvertant erasure of flight data. 

The recorder/reproducer records and stores 30 
minutes of data and requires only an amplifier and 
speaker for instantaneous playback. The recorder is 
controlled via standard panel-mounted control units 
and tested with Test Panel 9300A860. The A100S 
accepts four channels of audio including pilot and co- 
pilot radio channels, an area microphone and third 
crew member, PA system or data/timebase source. 
Data retrieval can be accomplished using existing A100 
or A100A support equipment and an A100S audio 


The Loral A100S solid-state cockpit voice recorder 


monitor adapter. The A100S includes a front-mounted 
underwater locator beacon. 


Specifications 

Dimensions: ARINC 404 1/2 ATR short 

Weight: 8.44 kg 

Power supply: 115 V AC, 400 Hz 

or 28 V DC, 12 W max 

Frequency response: 150-3500 Hz (three inputs) 
150-5000 Hz (one input) 


Contractor 
Loral Data Systems. 


EMR 5000 Series advanced data 
acquisition system 

The EMR 5000 Series advanced data acquisition sys- 
tem is a compact environmentally secure airborne sys- 
tem. It can withstand the severe environmental 


conditions encountered during testing of high perform- 
ance jet aircraft and helicopters. The system features a 
broad line of interchangeable signal conditioner mod- 
ules to interface a large variety of transducers. 


The Loral Data Systems EMR 5000 advanced data 
acquisition system 
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Analogue-to-digital converters are located remotely 
with the signal conditioning to reduce system wiring, 
provide higher system throughput rates and enhance 
system flexibility. Interchangeable signal conditioners, 
coupled with the rapid format reprogramming made 
possible by use of an EEPROM, provide a high perform- 
ance system that may be reconfigured or expanded 
with ease. 


Contractor 
Loral Data Systems. 


Model F800 digital flight data 


recorder 

The F800 recorder is heavily based on Loral Data Sys- 
tem’s technology and experience built up during the 
production of some 20 000 voice recorders. Over 2000 
units have been built, initially for aircraft such as the 
USAF’s Beech C-12F and Gates Learjet C-21A and 
more recently for many new aircraft and for retrofitting 
to replace older, analogue metal foil recorders. 

The F800 meets the requirements of FAA TSO C51a 
and greatly exceeds the specification in most cases. It 
is designed for ARINC 573/717 applications, as well as 
ARINC 542 and the new 542A characteristic. MTBF is 
put at 6000 hours. 

The F800 system can operate as a combined ARINC 
542/573-717 recorder, permitting interchangeability in 
airlines which use both types of recorder. The system is 
accommodated in a 13 kg box which fits into the same 
space as that occupied by the older foil recorders and 
can withstand a temperature of 1100°C and 1000 g 
impact without damage to the tape. To aid retrieval of 


the unit at sea, when only the approximate position of 
the aircraft is known, an underwater locator beacon is 
activated by immersion in salt water. The system will 
transmit for 30 days with new batteries. 

The recording medium is a 0.25in wide, 450 ft 
(137 m) long Mylar tape, with six recording tracks pro- 
viding 25 hours total recording time. By comparison the 
Model 100A voice recorder from which the F800 was 
developed has the typical CVR recording time of 
30 minutes. Automatic track switching ensures con- 
tinuous data recording. 

Latest versions of the F800 are expanded to take in 
more parameters in accordance with the requirements 
of ARINC 542A. The system is designed to interface 
with mini- or business computers for data read-out and 
automatic testing without the need for the complexity 
and expense associated with larger computer centres. 
Another test feature is the portable data display unit 
which can be taken to the aircraft, for verifying the flight 
recorder, without the need to remove the recorder for 
bench testing. 


Specifications 

Dimensions: % ATR long 

Weight: 13.1 kg 

Power supply: 115 V AC, 400 Hz, 24 W 
Tape Capacity: 69 Mbytes 


Status 

In production and service. More than 2000 F800 
recorders are in service and the unit has been selected 
as standard on the Airbus A320, Fokker F50/F100, ATR 
42, CN-235 and Embraer EMB-120, as well as the Boe- 
ing 737 family. 


The Loral Data Systems Model F800 digital flight recorder with packaging removed to show electronics 
cards and tape transport. The tubular device on the front end is the underwater acoustic locator beacon 


Contractor 
Loral Data Systems. 


Model F1000 solid-state flight 


data recorder 

The Model F1000 solid-state flight data recorder was 
the first production flight data recorder to provide solid- 
state operation. An onboard data retrieval capability 
eliminates the need to remove the unit from the aircraft 
to recover flight data. The recorder meets or exceeds all 
requirements and characteristics of ARINC 542A, 
ARINC 573/717, ARINC 747, EUROCAE ED-55, TSO 
C124 and RTCA DO-160C. The F1000’s solid-state 
design also eliminates the need for a vibration mounted 
tray. 

With its microprocessor-based architecture, the 
Model F1000 incorporates the intelligence to perform 
sophisticated self-tests, as well as provide fault-tolerant 
features. The F1000 can receive data from an ARINC 
573/717 flight data acauisition unit or process raw data 
in the ARINC 542A mode by accepting analogue sig- 
nals in synchro, DC, pneumatic, frequency and discrete 
formats. The recorder can accommodate parameter 
storage requirements of 32, 64 or 128 words per sec- 
ond with a recording time of 25 hours. A high-speed 
data dump can be accomplished in one minute. The 
Model F1000 includes a front-mounted underwater 
locator beacon. 


Specifications 

Dimensions: ARINC 404 % ATR long 
Weight: 10.2 kg 

Power supply: 115 V AC, 400 Hz 

or 28 V DC, 26 W max 

Reliability: 15 000 h MTBF 


Contractor 
Loral Data Systems. 


AN/USQ-85 turbine engine 


monitoring system 

Northrop is producing an advanced diagnostic system, 
the Turbine Engine Monitoring System (TEMS), which 
is designed to improve tactical aircraft operational 
readiness while reducing maintenance costs and turn- 
around time. 

TEMS continually monitors jet engine performance 
while recording and storing the data used in determin- 
ing aircraft engine conditions..It helps maintenance per- 
sonnel verify the operational status of an engine, helps 
confirm problems noted by the pilot and records 
engine performance trends which could lead to future 
problems. 

TEMS is said to be the first turbine engine diagnostic 
system to qualify for use with US Air Force tactical air- 
craft, and has been designated AN/USQ-85. 

The prime objective of TEMS is to aid the military in 
implementing an ‘on condition maintenance’ concept, 
whereby engine inspection and repair is performed on 
an as-needed basis determined by electronic com- 
puterised diagnostics, rather than at conventional inter- 
vals based on flight hours or elapsed calendar time. 

Northrop’s system uses highly advanced sensors 
placed at key points to monitor jet engine performance, 
eliminating unnecessary jet engine removals and test 


cell run-ups. The system also reduces the amount of 
time and fuel required to trim or fine tune jet engines. 

TEMS is adaptable to a variety of power plants on 
other military and civil aircraft, without hardware rede- 
sign, through incorporation of adaptive software. TEMS 
airborne data computation capability and memory 
capacity allows analysis of data to be made while the 
plane is airborne, presenting a go or no-go status for 
maintenance decisions after landing, to allow rapid air- 
craft turnround in combat conditions. 


Status 
In production. Deliveries began in 1984 and TEMS is 
operational in Boeing KC-135R aircraft. Deliveries of 
TEMS to Fairchild A-10 aircraft began in February 1986. 
Northrop has provided 234 TEMS sets, associated 
hardware and support to the US Air Force and Boeing 
Military Airplanes for the US Air Force’s Fairchild A-10 
and Boeing KC-135R aircraft. The company is also pro- 
ducing an additional 166 spares and. modules for these 
aircraft. Northrop is providing two engineering models 
and nine pre-production units with aircraft fatigue moni- 
toring capabilities to Grumman for testing on the F-14 
fighter. ; 


Contractor 
Northrop Corporation Electronics Division. 


Data recorded on a Northrop AN/USQ-85 TEMS 
unit is dumped into the data collection unit 
following a Fairchild A-10 sortie 


Series 1600 ruggedised rotary 


printer 

The Series 1600 is a fast, compact and rugged rotary 
printer with a unique mechanism which allows printing 
of 2200 characters per second on moderately priced 
electrosensitive paper. The smooth, continuous and 
synchronous movement of the printhead and paper 
minimises the number of moving parts to provide quiet 
and reliable operation. Rugged design of the elec- 
tronics and packaging ensures added reliability. 

The Series 1600 contains a serial interface which 
accepts RS232C and RS422 serial data. Optional paral- 
lel, MIL-STD-1553 and custom interfaces for special 
applications can be provided. The printer has an inter- 
nal page memory of 24 lines by 136 columns which 
accumulates characters prior to printing. This stored 
page is printed on command or automatically on 
receipt of the 24th line feed. 


Specifications 

Dimensions: 127 x 168.4 x 339.1 mm 
Weight: 7.03 kg 

Characters per line: 135 max 
Number of lines: 24 max 

Printing rate: 2200 characters/s 
Paper speed: 10 in/s 

Paper: 4 in wide 300 ft roll 


Contractor 
Novatech Corporation. 


The Novatech rotary printer 


Data acquisition system 

The Novatech airborne recording system for engine 
condition and structural integrity monitoring uses data 
compression techniques that analyse information on 
board the aircraft before storing it in the memory. 
Modular hardware and software permit maximum user 
flexibility. The system accommodates up to 16 input 
parameters of high- and low-level signals and up to 
eight digital signals. The system incorporates internal 
clock and full self-diagnostic capabilities. It interfaces 
directly with ground-based computers either through 
the RS232 port or by use of a memory module. 


Specifications 
Format: standard ARINC 404A % ATR short 
Dimensions: 114 x 165 x 305 mm 
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The Novatech airborne data acquisition system 
uses a ground-based computer for data analysis 


Inputs: switch closure or digital logic levels; high-level 
signals (0-10 V or 4-20 mA); transducers with condition- 
ing for thermocouples, strain gauges, pressure, dis- 
placement or acceleration sensors and most other 
aircraft instruments. 

Environment: ruggedised for shock and vibration to 
MIL-STD-810C Class 2 


Status 
In production. 


Contractor 
Novatech Corporation. 


Series 2000 camera 
The Series 2000 16mm camera is capable of time- 
lapse, normal speed and up to 500 fps operation. It fea- 
tures interchangeable 200, 400 or 1200 ft daylight-load- 
ing film magazines and has a synchronous phase-lock 
option, allowing synchronisation of several cameras. 
The camera is extremely small when using the 200 ft 
magazine. Overall length and height are increased as 
the magazines containing greater lengths of film are 
installed. Magazines can be changed in a few seconds. 
The Series 2000 camera is similar to the KB-21C 
camera system used by the US Air Force. 


Specifications 

Dimensions: (with 200 ft magazine) 139.7 x 114.3 x 
203.2 mm 

Weight: 2.72 kg 

Power supply: 28 V DC,12A 

115 V AC, 50-400 HZ, 3.5 A optional 

Temperature: —54 to +70°C 

Acceleration: up to 25g 


Contractor 
Photo-Sonics Inc. 


SVCR-120R Series airborne video 


cassette recorder 
The SVCR-120R Series recorder is engineered and 
manufactured exclusively for airborne video and 
recording. Low bit rate PCM recording is also possible 
with appropriate encoding and decoding hardware. 
The SVCR-120R uses only proven components that are 
tested to withstand the humidity, vibration and tempera- 
ture common to the flight test or battlefield environ- 
ment. The SVCR-120R has been environmentally 
qualified and complies with MIL-STD-810C with tests 
performed by the US Government and independent 
laboratories. 

The use of standard VHS cassettes allows recording 
of head-up display cameras, infra-red sensors and mul- 


The Photo-Sonics Series 2000 16 mm camera 


tifunction displays for two hours in colour or 
black-and-white. 

The SVCR-120R is available for colour recording, 
when it is designated SVCR-120RC-A. This capability is 
available for existing black-and-white recorders which 
can be converted to colour by exchanging plug-in cir- 
cuit cards. Configuration is controlled in accordance 
with MIL-STD-483, to ensure maintainability and con- 
sistent environmental capabilities. 


Specifications 

Dimensions: 93.8 x 210 x 290 mm 

Weight: 6.12 kg 

Power supply: 115 V AC, 400 Hz, single phase, 100 W 
(heater only) 

20-32 V DC, 25 W at 28 V 


Status 

Over 1400 SVCRs have been delivered for use at flight 
test facilities and in operational aircraft. It is used on 
flight test programmes for the B-1, F-15, F-16, F/A-18, 
F-111 and AHIP, among others, and is standard equip- 
ment on the OV-10D Bronco, SH-60 ASW helicopter, 
Special Operations MH-47 and MK-60K helicopters and 
the US Coastguard Nightstalker. 


Contractor 
Photo-Sonics Inc. 
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Super SVCR-V301 high resolution 


airborne video recorder 

The high resolution Super SVCR-V301 recorder is light- 
weight and compact. It is designed to record video 
camera, infra-red sensor and multifunction displays in 
the stringent environment of fighter aircraft. It is 
designed and tested to meet MIL-STD-810C/D, includ- 
ing rain, sand and dust, and EMl-tested to MIL- 
STD-461C and 462. It is designed specifically to meet 
the stringent electrical, mechanical and environmental 
requirements encountered in modern flight test 
applications. 

The V301 incorporates Super VHS format, rewind 
and playback, over two hours of recording, high-speed 
forward and reverse search, a visual event marker, com- 
prehensive BIT, electronic frame indexing, serial and 
parallel interface, three audio channels and 525-, 875- 
and 1023-line scan rates. 

The V301’s Super VHS format is not just an improve- 
ment to standard VHS. It is a distinct new format provid- 
ing significantly higher picture clarity with a full 400 
lines of horizontal resolution in both colour and black 
and white recording, providing significant improvement 
in line picture detail. The Super SVCR-V301 provides 
higher luminance signal frequency and wider fre- 
quency deviation and separates luminance and chromi- 
nance signals to minimise the degradation of image 
quality from cross colour and dot interference. The 


The Photo-Sonics Super SVCR-V301 high resolution airborne video recorder 
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signal-to-noise ratio in the V301 has been significantly 
increased by broadening the frequency deviation from 
1 to 1.6MHz. Raising the carrier frequency also 
reduces interference with chrominance signal and sub- 
stantially increases contrast range. 

The V301 will record in both standard and Super VHS 
formats. This allows the use of existing VHS ground 
playback equipment until it is replaced with higher res- 
olution Super VHS equipment. A host of full-function 
commercial ground playback equipment is currently 
available, all capable of playing cassettes recorded on 
the V301. Super VHS format tapes cannot be played 


back on standard VHS systems. However, they can be 
transferrd or edited down to % in Umatic or the stan- 
dard VHS format. 


Specifications 

Dimensions: 111 x 212 x 290 mm 

Weight: 7.2 kg 

Power supply: 115 V AC, 400 Hz, 120 W (heater only) 
22-30 V DC, 33 W 


Status 
Flight test aircraft on which the V301 has been installed 


include the F-15, E-2C, F/A-18, P-3 and RF-4C. Oper- 
ational programmes include the Tornado mid-life 
update, AH-1W Upgrade and F/A-18 foreign military 
sales. The V301 is under consideration for a number of 
other advanced operational programmes. 


Contractor 
Photo-Sonics Inc. 


AN/AQH-11 high density digital 
mission recorder system 

The AN/AQH-11 high density digital mission recorder 
system is a compact lightweight low-power ruggedised 
recording system for anti-submarine warfare helicopter 
applications. It is a variant of the AN/AQH-9 mission 
recorder system deployed on the US Navy SH-60F 
Inner Zone helicopter. 

The AN/AQH-11 is fully compatible with dual redun- 
dant MIL-STD-1553B databus interfaces and utilises 
readily available standard S-VHS tape cassettes. The 
system is fully integrated with a portable digital mission 
data playback support system for post-mission 
analysis. 


Specifications 

Dimensions: (mission recorder) 210.8 x 289.6 x 
94mm 

(interface unit) 256.5 x 213.4 x 193 mm 

(remote control unit) 147.3 x 152.4 x 66 mm 

Weight: (mission recorder) 6.58 kg 

(interface unit) 10.34 kg 

(remote control unit) 0.64 kg 

Power supply: 28 V DC, 25 W 

115 VAC 

Sonobuoy inputs: 4 channels 

Frequency response: 5-17.5 kHz 

Sonar audio signals: 2 channels 

Acoustic data inputs: 4 channels from the AN/ARR-84 
sonobuoy receiver 


Status 
Under development for the US Navy SH-2G ASW 
helicopter. 


Contractor 
Precision Echo Inc. 


Mission recorder/reproducer set 
The two-channel mission recorder/reproducer set is a 
MIL-E-5400 data recording sytem for the US Navy A-6E 
tactical aircraft. It records FLIR, radar and RS-170 video 
and mission data. 

The system is a compact rotary-head airborne 
recorder/reproducer with two 6 MHz wideband ana- 
logue channels and multi-input capability. Advanced 
digital processing converts input signals to RS-170 TV 
format. The audio recording system is a single-head 
longitudinal track; the digital recording system is a sin- 
gle-head longitudinal track with bi-phase data 
encoding. 

Recording duration is 127 mins on VHS cassette with 
M-II % in metal particle tape. Freeze frame is available 
on radar output with full frame resolution and is digitally 
stored. 


Specifications 

Dimensions: (recorder/reproducer) 372.1 x 178.8 x 
569 mm 

(remote control) 146 x 76.2 x 148.3 mm 

Weight: (recorder/reproducer) 27.21 kg 

(remote control) 0.68 kg 

Power supply: 115 V AC, 400 Hz, 227 VA 

Inputs: 2 asynchronous video (one audio, one digital) 
Outputs: two RS-170 baseband video channels, one 
line level audio 

Grey shades: 15 


Status 
Under development for the US Navy A-GE. 


Contractor 
Precision Echo Inc. 


WRR-802 airborne video tape 


recorder 

The WRR-802 airborne video tape recorder/reproducer 
is designed to support airborne and ground mission 
applications requiring recording of up to two hours of 
RS-170 video formatted data. Its very light weight, small 
size and airborne playback capability enable 
unmanned air vehicles to record over-the-horizon data 
for remotely commanded playback when in range of 
ground control. 

Airborne applications for the WRR-802 include: ima- 
gery recording in hostile environments; recording of 
HUD and multifunction display video on high perform- 
ance aircraft; recording and playback of tactical FLIR; 
low-light-level TV and radar video for tactical identifi- 
cation, targeting and assessment; and recording and 
airborne remotely commanded playback of unmanned 
air vehicle FLIR and TV for over-the-horizon missions. 

The WRR-802 features light weight, small volume 
and low power; microprocessor-controlled command 
translator interface control; mechanical tape loading 
and ejection without host platform power; rotary-head 
helical scan; two hours recording on standard 8 mm 
format and auxiliary channel with 15 kHz bandwidth. 


Specifications 

Dimensions: 184.1 <x 84.6 x 184.1 mm 

Weight: 2.09 kg 

Power supply: 28 V DC, 7 W (plus 25 W for heaters) 
Environment: MIL-STD-810D 


Contractor 
Precision Echo Inc. 


AN/ASH-28 signal data recorder 


Smiths Industries provides a variety of airborne data 
acquisition systems for US Air Force and allied military 
aircraft, including General Dynamics F-16, McDonnell 
Douglas F-4G Wild Weasel, Boeing B-52, KC-135 and 
Lockheed C-141. The most recent development, the 
AN/ASH-28, records digital data on a 25 hours capacity 
quickly removable cassette. This system is designed 
for the McDonnell Douglas F-15 Eagle and is housed 
within a single box containing two linear acceler- 
ometers, one angular accelerometer and three gyros 
and interfacing with the F-15’s MIL-STD-1553 digital 
databus. 
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The Smiths Industries AN/ASH-28 signal data 
recording set 


Status 

In service. The company was awarded a contract worth 
more than $1 million in October 1983 for recorders to 
support an F-15 programme. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 


Data transfer system 

The Data Transfer System (DTS) is an automated mis- 
sion planning and post-mission analysis system for air- 
craft with digital avionics. It was initiated by Smiths 
Industries in the 1970s to obviate information transfer 
problems encountered during the preflight loading of 
mission-related information. Errors and delays in air- 
craft readiness were being caused by the manual inser- 
tion of preflight information such as target co-ordinates 
and waypoints via aircraft system keyboards. The com- 
pany says that the introduction of the DTS has cut such 
preflight errors from more than 5 per cent to less than 
0.1 per cent, while at the same time reducing cockpit or 
flight-deck initialisation time from 30 minutes to less 
than 1 second. 

In addition to the loading and retrieval of normal mis- 
sion data, DTS equipment is now being used to initial- 
ise Joint Tactical Information Distribution System 
(JTIDS), Navstar GPS (satellite-based global position- 
ing system), missile guidance control units and voice 
control interactive devices. DTS equipment also pro- 
vides immediate post-mission printout and analysis of 
operational and flight test information. 

A typical DTS comprises a solid-state data transfer 
module, a receptacle into which the module is inserted 


and a ground-based mission data terminal with a soft- 
ware database. 

The Data Transfer Module (DTM) is a small, rugged 
solid-state portable cassette or cartridge used to load 
or retrieve digital data. The original production Model 
3245A contained 8 k 16-bit words of read/write random 
access memory. An interchangeable low-cost DTM is 
now available which provides a memory, 512 k 16-bit 
words. A next-generation DTM is being introduced 
which offers 40-140 Mbytes memory capacity within 
the current DTM size. 

The data transfer module receptacle mounted in a 
convenient location in the aircraft accepts the DTM via 
a safety spring-loaded door. Depending on user needs, 
the receptacle is modularly expansible to accommo- 
date the electronics for a MIL-STD-1553 interface, a 
DTM data management microprocessor, more memory 
or other electronics. They can be provided either within 
the receptacle or packaged remotely to conserve cock- 
pit space. 

DTS ground computer terminals incorporating uset- 
friendly software are available for loading into and 
retrieving digital data from the DTM. Initial Mission Data 
Terminals (MDTs) were large dual operator systems 
with alphanumeric displays which were introduced in 
the late 1970s. They incorporated a large bulk memory 
for automated pre-mission data loading and post-mis- 
sion data retrieval. Inputs were directed from a number 
of sources providing disk storage, CRT display and 
hard copy. All classified data was stored on a remov- 
able disk. The MDTs contain their own maintenance 
diagnostics for self-test and also test the DTM prior to 
data loading. 

Current second-generation Mission Data Ground | 
Terminals (MDGTs) take advantage of technology 
gains since the original MDT introduction. The MDGTs 


are one half the size and cost of the original terminals 
and offer colour graphics plus mouse and/or digitiser 
tablet enhancements. Improved memory capacities 
and throughput coupled with these enhancements 
have permitted parallel software advances and expan- 
sion. Original data-loading functions have been 
expanded to include automated flight planning and 
mission planning tasks. DTS ground terminal systems 
are packaged in shock-proof, watertight cases for ease 
of transport. Compact portable DTS ground computer 
terminals are also available in ruggedised and militar- 
ised versions for operation under field conditions. 


Status 

In production. Over 59 types of single-engine fighters, 
multi-engine aircraft and helicopters have been 
equipped with this system. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


Data transfer interface unit 

The Data Transfer Interface Unit (DTIU) is about the size 
of a cassette tape. It reduces the need for large ground 
readout equipment and performs the functions of 
downloading memory, uploading operational flight 
plans and documentary data, formatting memory and 
resetting usage accumulators, flight counters and BIT 
history. 

Standard flight data recorder data is recorded into 
the module during flight and the receptacle displays 
percentage of memory used and system faults. The 
module and receptacle perform the following standard 
flight data recorder functions, eliminating the need for a 
digital computer: load SAU operational flight program; 
load documentary data into SAU non-volatile memory; 
format standard flight data recorder memories; clear 
usage accumulators and BIT records; download CSMU 
data; download SAU non-volatile memory; and down- 
load SAU auxiliary memory unit. 

The module includes 512 k words of battery-backed 
RAM with growth potential to 8 M words. 


Specifications 

Dimensions: (module) 82.55 x 20.57 & 150.1 mm 
(receptacle) 146 x 76.2 x 203.2 mm 

Weight: (module) 0.34 kg 

(receptacle) 1.81 kg 

Power supply: 28 V DC, 20 W 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


The data transfer interface unit with a 
programmable cartridge on the left 


Standard flight data recorder 


system 

The Smiths Industries solid-state Standard Flight Data 
Recorder (SFDR) system has been developed under a 
US tri-service specification. The solid-state SFDR is 
designed to replace older oscillograph or tape 
recorders. It was initially introduced by the US Air Force 
on the General Dynamics F-16 fighter. 

The RO6000 Series SFDR consists of the Signal 
Acquisition Unit (SAU) with auxiliary memory unit, the 
Crash Survivable Memory Unit (CSMU), the optional 
Flight Data Panel (FDP) and the Data Transfer Interface 
Unit (DTIU). The CSMU is also being used on Sweden’s 
Saab JAS 39 fighter. 

The SAU receives over 600 discrete analogue and 
digital multiplex bus parameters which are converted 
into digital information, data compressed and stored 
within the SAU’s auxiliary memory unit or programma- 
ble cartridge of the DTIU. Daily monitoring and record- 
ing of general airframe and engine health such as 
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The Smiths Industries data transfer system 


structural loads and engine low cycle fatigue is typical. 
Conversion and data management functions are 
accomplished by a MIL-STD-1750A processor. Internal 
high-speed databusses transfer data between the 
acquisition unit and the Auxiliary Memory Unit (AMU). It 
also permits rapid read-out on to a data logging system 
on the ground and to data transfer units. 

Selected aircraft parameters are sent to the small 
armoured and insulated CSMU to ensure data recovery 
following a flight incident. The ruggedised CSMU is 
designed to withstand temperatures of up to 1100°C 
and mechanical shock up to 3400 g. The CSMU non- 
volatile memory has a life expectancy of 60 000 hours 
which, together with the built-in test facility, permits it to 
be mounted in inaccessible regions of the airframe. 

For maritime installations, where separation of the 
flight incident memory from the aircraft is desired to 
facilitate recovery, a Deployable Flight Incident 
Recorder (DFIR) has been developed. This DFIR has 
been designed for helicopters and houses a standard 
CSMU. The high buoyancy DFIR typically incorporates 
a 243 MHz radio marker beacon and visual strobe in 
addition to the flight incident memory, to aid in post- 
incident location and recovery. Other distress frequen- 
cies are also available. Initial application is on the US 
Navy SH-60 helicopter. 


The Smiths Industries standard flight data recorder 


The SFDR is capable of both daily maintenance data 
recording and retrieval plus the recording of essential 
crash data within the ruggedised CSMU. 

Routine maintenance data is retrieved from the air- 
craft by means of flight line Ground Read-out Equip- 
ment (GRE) or an installed DTIU. Retrieval data is then 
transferred to a Support and Test Station (STS) for data 
decompression, analysis and implementation. The STS 
can also load Operational Flight Program (OFP) data in 
reverse order from the STS to the GRE or DTIU in the 
SFDR which in turn is connected to the mux bus. 


Specifications 

SAU 

Dimensions: 157 x 178 x 184 mm 

Weight: 6.51 kg 

Memory: (program) 256 k words, planned growth to 
576 k words 

(scratchpad) 28 k words 

(non-volatile) 32 k words, planned growth to 64 k words 
(auxiliary) up to 1 M words 

Environment: MIL-E-5400 Class II 


CSMU 
Dimensions: 76 x 76 x 117 mm 
Weight: 1.58 kg 
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Memory: 28, 32, 128 and 512 k words 

Min recording time: (attack fighter/trainer aircraft) 
15 min active flight, 60 min normal flight 

(transport aircraft) 25 h 

Environment: (impact) 3400 g for 6 ms 

(penetration) 500 Ib for 15 ms 

(static crush) 5000 Ib for 5 mins 

(fire) 1100°C flame for 30 min, or equivalent oven test 
(fluid immersion) 48 h at 1500 ft 

Locator: acoustic beacon or crash position indicator 
available 


DFIR 

Dimensions: vary, typically (length) 51-102 mm, (diam- 
eter) 305-432 mm 

Weight: 2.27-4.08 kg 


Status 

In production for tactical military and commercial air- 
craft. The SFDR is currently contracted for use on 17 
USAF tactical fighters, multi-engine aircraft and hell- 
copters including F-16C/D, F-16 ADF, T-38, C-130, 
C-141, E-3, F-111, F-15A/B/C/D, F-15E, B-52, C-135 


and C-17. It is being installed on US Navy SH-60 Sea- 
hawks. The SFDR is also being installed on the AMX. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


AN/ASH-27 signal data recorder 
The AN/ASH-27 system was designed to record sensor 
information from MAD and sonobuoy equipment, 
voice, control and time information and reference sig- 
nals and computer commands aboard US Navy Lock- 
heed S-3 ASW aircraft. The equipment operates 
automatically and can play back recorded data at any 
time during a mission. 

The system comprises two units rack-mounted: an 
RD-349/ASH-27 magnetic tape transport and an 
MX-8959/ASH-27 interface unit containing the appro- 
priate signal-conditioning circuits. Remote and locally 
controlled functions include record and playback at 
7.5 in/s, fast forward and rewind at 240 in/s and stop. 
The transport uses two 14-track write heads and two 14- 
track read heads in conjunction with 1 in tape. Two 
tracks are employed for internal reference, leaving 26 
tracks available for data. 

Separate servo-controlled torque motors drive the 
supply and take-up reels to maintain constant tension in 
the tape as it approaches and leaves the head. The 
transport is sized to provide 5.5 hours of continuous 
recording on 16 in reels. An 80 dB/cycle signal-to-noise 
ratio permits a wide dynamic range. 


Specifications 

Dimensions: (tape transport) 442 x 229 x 
656 mm 

(interface unit) 203 x 219 x 483 mm 


Status 
In service. No longer in production. 


The Solaris Systems ECR40 cartridge tape 
recorder 


Contractor 
Solaris Systems. 


Magnetic mass memory products 
Solaris Systems manufactures a range of magnetic 
mass memory products to meet ruggedised and MIL- 
Spec requirements. These include: 

ECR31. Data is recorded in a 4-track serpentine format 
at 6400 bits/in. The intelligent interface provides for 
RS232 protocol and/or SCSI bus operation. The unit 


DS 


Solaris Systems disk systems showing (left) the 
EDR200R, (centre) the dual EDR350 and (right) 
the single EDR350 


has a 600 ft long tape, with a 20.7 Mbyte capacity. 
ECR40 tape recorder. This has a 9-track parallel 
1600 bits/in format, with a 0.5 in tape cartridge and is 
housed in a standard % ATR box. It has a 50 Mbyte 
capacity on 650 ft 0.5 in cartridge. 

EDR350. This uses a 3.5 in floppy disk to provide twice 
the capacity at one fourth the volume and power 
requirements compared to other types. 

EDR200R. This uses a 3.5 in Winchester drive with 
50 Mbyte unformatted capacity. 


Contractor 
Solaris Systems. 


Aircraft condition monitoring 
system 


The aircraft condition monitoring system is an inte- 
grated data management system that receives data 
from aircraft monitoring systems and processes the 
data to facilitate various aircraft functions including 
maintenance, aircraft and flight crew performance and 
communications. 


Status 

In production. In July 1987 Singapore Airlines ordered 
this system for its 14 Boeing 747-400 aircraft; first deliv- 
eries took place in early 1988. In March 1987 Korean 
Airlines ordered systems for installation in MD-11 and 
Boeing 747-400 aircraft. Sundstrand is also supplying 
cockpit voice recorders and universal flight data 
recorders for these aircraft. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


AN/ASK-7 data transfer unit 


The AN/ASK-7 data transfer device, originally designed 
for use with the Boeing AGM-86 air-launched cruise 
missile, has now been adapted for the US Air Force 
Boeing B-52 and Rockwell B-1B aircraft. 

The unit transfers large quantities of digital infor- 
mation from ground-based master systems to aircraft 
equipment. It will also monitor performance parameters 
as part of the central integrated test system on the 
B-1B. In the B-52s, it forms a small part of the current 
Offensive Avionics System (OAS) update programme 
to improve the effectiveness of these aircraft. 

Major features of the AN/ASK-7 include full record/ 
replay capability, MIL-STD-1553 interface, error correc- 
tion code, remote electronics, extensive built-in test 
and nuclear hardening. The system comprises a con- 
trol unit, containing most of the recorder electronics 
and an instrument-mounted cassette drive unit accom- 
modating two cassettes at a time. 


The Sundstrand AN/ASK-7 data transfer unit 


Specifications 

Weight: (cassettes) 3.1 kg 

(cassette drive unit) 3.6 kg 

(control unit) 6.8 kg 

Power supply: 115 V AC, 400 Hz, 20 W 


Status 

In production. A modified version has been Tempest 
approved for use in the integrated operational nuclear 
detection system being developed by Texas 
Instruments. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


AV-557C cockpit voice recorder 
The latest in Sundstrand’s family of cockpit/flight-deck 
voice recorders, the Model AV-557C provides a crash 
survivable record of the last 30 minutes of flight crew 
conversation by recording it simultaneously on four 
separate tracks. The new device succeeds the earlier 
Models AV-557A and AV-557B, offering improvements 
in reliability and maintenance cost by incorporating 
integrated circuits. 

The specially coated polymide-base magnetic tape 
recording medium is less sensitive to heat than conven- 
tional polyester film, so that data can be recovered after 
exposure to 240°C, compared with 110°C in conven- 
tional equipment. Recorder electronics are mounted 


The Sundstrand AV-557C cockpit voice recorder 


on functional plug-in modules for ease of test and 
replacement. The tape has a clear window at each end 
so that the beginning and end of tape can be detected, 
capstan motor rotation electronically reversed and the 
record, erase and monitor heads switched for bi-direc- 
tional recording. 

The recorder is used in conjunction with a micro- 
phone monitor that can be installed on the flight-deck. It 
is housed within a unit that also contains an amplifier, 
filter, monitor indicator, push-test and bulk-erase but- 
tons and a headphone jack for auditing recorded infor- 
mation. An external microphone can also be plugged 
into the unit. 


Specifications 

Form factor: /2 ATR 

Weight: 10.5 kg 

Tape type, drive and speed: 0.25 in polymide-base, 
AC hysteresis synchronous motors, 2.75 in/s 
(70 mm/s) 

Bandwidth: 300-5000 Hz +3 dB 

Maintenance period: 6000 h 

Environmental: 

(fire) meets requirements of TSO C84 and TSO C51a; 
temperature of 1100°C over 50% of equipment surface 
for 30 min 

(salt water immersion) 30 days 

(explosion) meets or exceeds DO 160 requirements 


Status 

In production and service. Over 2000 units have been 
built. American airlines ordered the AV-557C for deliv- 
ery in 1989 and 1990 for installation in commuter and 
business jet aircraft. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Flight data acquisition 


management system 
The Flight Data Acquisition Management System 
(FDAMS) combines the functionality of an ARINC 717 
Digital Flight Data Acquisition Unit (DFDAU) with the 
real-time monitoring and troubleshooting capability of a 
Data Management Module (DMM) in a single 6 MCU 
box. It is a powerful computing machine with 2 Mbytes 
of solid-state mass memory. 

The FDAMS provides a standard set of 64 mainten- 
ance, operational and special algorithms, four of which 


can be customised for troubleshooting. The airline can 
also enable or disable any of the 64 algorithms directly 
by using ground support software. 

The ARINC 717 DFDAU provides the mandatory 
ARINC 573 flight data to the flight recorder. With its 
seven databases, the DFDAU meets the FAA 88-1, CAA 
and ICAO requirements for all newly built aircraft. To 
accommodate any future aircraft modifications easily, 
Sundstrand’s databases can be reloaded from a floppy 
disk using an ARINC 615 data loader. 

The DMM monitors a predefined set of parameters in 
the aircraft. It then collects and downlinks both excee- 
dance and routine data via a cockpit printer, ACARS or 
data loader. The data is processed to provide both 
maintenance and flight operations reports necessary 
for monitoring the engines and other aircraft systems. 
Using an IBM compatible PC, the readout programmes 
provide information in numerical or graphical format. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Flight data recorder/fault analyser 
The three components comprising the basic solid-state 
Flight Data Recorder/Fault Analyser (FDR/FA) are the 
crash survivable memory unit, the signal acquisition 
unit and the auxiliary memory unit with standard elec- 
tronic memory cartridge. 

The Crash Survivable Memory Unit (CSMU) is a mini- 
aturised solid-state recorder packaged in a protective 
enclosure, designed to ensure retention and recovery 
of critical aircraft flight data in the event of a crash. 

The protective enclosure is comprised of a hardened 
steel case with thermal protection features including a 
high temperature stable insulation material and a syn- 
thetic thermal mass designed to assure maximum pro- 
tection of the memory element. The CSMU has been 
successfully tested to FAA and tri-service survivability 
limits. 

The CSMU contains a 32 k word EEPROM memory, 
a memory management and communications control- 
ler function and a RS 422 serial interface to allow 
remote or local installation. 

The Signal Acquisition Unit (SAU) is the heart of the 
FDR/FA system. It programs the acquisition process, 
performs the data compression algorithms and directs 
the recording process. The SAU’s capability to accept 
up to 52 analogue parameters, 119 discrete par- 
ameters and 10 special purpose parameters while 
using MIL-STD-1750A processor architecture gives it 
the flexibility for a variety of applications. 

Aircraft sensor information may be collected from a 
remote data acquisition unit, a MIL-STD-1553 multiplex 
bus or from sensors connected directly to the SAU. The 
SAU collects this sensor information and produces air- 
craft data which is then stored in either the CSMU or the 
Auxiliary Memory Unit (AMU). Power to both the CSMU 
and the AMU is distributed by the SAU. Also, access is 
provided by the SAU for ground readout equipment. 

The auxiliary memory unit/data transfer system 
includes a Standard Electronic Memory Cartridge 
(SEMC). The SEMC offers high environment data trans- 
portability in a compact shirt-pocket-sized cartridge. 
The SEMC employs a family of high density end-stack- 
ing memory slices to allow full freedom to configure a 
cartridge to the exact amount and type of memory de- 
sired. These memory slices also enable the user to 
change the memory configuration at the unit level, elim- 


The Sundstrand flight data recorder/fault analyser showing (left) the signal acquisition unit, (centre) the 
crash survivable memory unit and (right) the auxiliary memory unit 
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The Sundstrand Micro-AIDS single box recording 
system 


inating the need to ship the SEMC back to the 
manufacturer. 

The modular family includes EEPROM and CMOS 
static RAM slices. UVPROM can be accommodated. 
Memory capacity to 4 Mbytes of 8-bit words can be 
achieved. 


Specifications 

Dimensions: (CSMU) 177.8 x 152.4 x 114.3 mm 
(SAU) 171.4 x 215.9 x 273 mm 

(AMU/DTS) 130.2 x 146 x 152.4 mm 

(SEMC) 34.9 x 82.6 x 139.7 mm 

Weight: (CSMU) 2.95 kg 

(SAU) 6.89 kg 

(AMU/DTS) 2.04 kg 

(SEMC) 0.68 kg 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Micro-aircraft integrated data 


system 
The Micro-Aircraft Integrated Data System (Micro- 
AIDS) has been developed to automate the various 
data logging functions on an aircraft, including the 
gathering and processing of data concerning engine 
condition and operational performance monitoring, 
exceedances and fuel usage and so on. A single unit is 
used to gather the data which is stored in solid-state 
memory. 

The Micro-AIDS operates on the ARINC 573 data 
stream, and recorded data can be recovered by ground 
crew using a portable data retrieval unit. 


Specifications 

Format: ARINC 600 2MCU (3MCU in expanded 
version) 

Weight: 2.3 kg (3.6 kg expanded) 

Power supply: 115 V AC, 400 Hz, 15 W 

Capacity: 25 flights 


The Sundstrand Mini-FDAU permits interfacing 
with any aircraft configuration 
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Status 
In production. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Mini-flight data acquisition unit 

The Mini-Flight Data Acquisition Unit (Mini-FDAU) satis- 
fies the mandatory acquisition requirements of the vari- 
ous regulatory agencies and is expandible to the 
currently proposed ICAO requirements. The Mini-FDAU 
is available in either the ARINC 404 or 600 form factor. 

Output to any ARINC digital flight data recorder is 
generated in standard ARINC 573 format at 768 bits/s, 
Harvard bi-phase. Provisions are included to receive 
the DFDR BITE signal and individually display both the 
FDAU and DFDR status. Provisions are also included 
for interfacing with a Sundstrand flight data entry panel. 

Input flexibility is available to permit interfacing with 
any aircraft configuration and to comply with diverse 
regulatory requirements. Data acquisition modules are 
available to accommodate use with analogue or digital 
ARINC 429 systems or with a combination of both ana- 
logue and serial databus inputs. 

Input acquisition capacity is provided for recording 
of the FAA 17 mandatory parameters requirement. 
Capacity can be expanded to comply with the pro- 
posed ICAO requirements by the addition of one 
module. 

The analogue acquisition design achieves a univer- 
sal capability to acquire synchro, AC ratio, low-level DC 
and potentiometer signals with a single input circuit. 
The unit also allows automatic determination of the 
input signal based only on the aircraft wiring connec- 
tions. This allows the Mini-FDAU to be interchanged 
among different aircraft without the need for repro- 
gramming of a configuration PROM. 

The Mini-FDAU is expandable to accommodate 
future additional input to include parameters such as 
those required for engine condition monitoring, a sep- 
arate CPU and memory capable of screening data for 
storage in onboard solid-state memory. An ACARS 
interface expansion allows access to stored infor- 
mation and downlinking automatically or on demand. 


Specifications 
Format: ARINC 600, 3 MCU 
Weight: 3.63 kg max 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Quick access recorder 

The Quick Access Recorder (QAR) is an Aircraft Inte- 
grated Data Systems (AIDS) recorder that has been in 
operation for 15 years. 

Twelve-track sequential recording provides up to 
50 hours of operation per cassette at an input data rate 
of 768 bits/s. Total storage up to 138 million bits is 
available at a conservative packing density of 
2400 bits/in. The QAR can accept either Harvard bi- 
phase or bipolar RZ data input data. 

It features remotely selectable tape speeds to 
accommodate four input data rates, a ruggedised 
metal cassette to protect the tape in or out of the 
recorder, precision tape guidance within the cassette 
to ensure interchangeability between recorders and 
remote equipment status indication as a function of the 
BITE capability. 


i elle 


Sundstrand’s quick access recorder stores up to 
50 hours of data per cassette 


Specifications 

Dimensions: 2 ATR long per ARINC 404 
Weight: 8.62 kg 

Power supply: 115 V AC, 400 Hz, 60 W max 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Ruggedised optical disk system 
The Ruggedised Optical Disk System (RODS) is a digi- 
tal data storage and retrieval device utilising a fully eras- 
able and rewritable 5.25 in diameter optical disk as the 
storage medium. RODS is designed for use in special 
mission aircraft and for other military applications 
requiring highly reliable data storage and transfer in 
harsh operating environments. 

Typical areas of application include digital map ter- 
rain data storage, electronic document storage, signal 
and mission data recording, maintenance and structur- 
al data recording and general-purpose data loading 
and data transfer. 

Data capacity is 300 Mbytes user data per side and 
sustained transfer rate is 518 kbytes/s. Access is 
100 ms maximum. 


Specifications 

Dimensions: 127 x 190.5 x 317.5 mm 
Weight: 6.8 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 
Reliability: 5000 h MTBF 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


The Sundstrand ruggedised optical disk system 


SETS-Il severe environment tape 


system 

SETS-Il is claimed to be the lightest and most compact 
digital data recording system currently available. It 
emphasises a very low error rate during recording and 
playback in the most harsh military air, sea and land 
environments, and comprises two modules: a tape 
drive system, with the recorder electronics and mech- 
anical elements, and a tape unit containing the record- 
ing medium, magnetic recording head tape, tension 
device and tape-end sensor. 

The system accommodates 300 ft of 0.25 in tape, 
with a four-track single gap read/write head, a record- 
ing density of 1600 bits/in, transfer rate of 48 000 bits/s 
(phase encoded) and total capacity of 23 million bits. 
The nominal error rate is 1 in 10’ bits. Tape speed is 
30 in/s write and 120 in/s search and rewind. Total sys- 
tem weight is 2.02 kg. 


Status 
In development. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


The tape drive unit for the Sundstrand SETS-II tape 
recorder 


Solid-state cockpit voice recorder 

The Solid-State Cockpit Voice Recorder (SSCVR) is 
designed for the commercial airline, business and com- 
muter and general aviation markets. It complements 
the Sundstrand flight data recorder in providing a sol- 
ution for crash survivable recorder requirements. 

The SSCVR is based on the existing Sundstrand 
design, providing 90 per cent commonality between 
the two products. A 30-minute four-channel version is 
offered for existing ARINC AV557 applications and a 
two-hour four-channel variant will be available for future 
JAR operational rules requirements. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Solid-state flight data recorder 
The Solid-State Flight Data Recorder (SSFDR) is an all 
solid-state crash survivable flight data recorder. The 
unit eliminates all moving parts and uses solid-state 
FLASH memory as the recording medium. The SSFDR 
is comprised of the crash survivable memory, power 
supply and interface and control assembly. The mem- 
ory capacity allows the last 25 hours of flight data to be 
stored at an input data rate of 64 words/s or optionally 
128 words/s. An underwater locator beacon is available 
as an option. 

The SSFDR has been designed to minimise the life- 
cycle cost through high reliability, low unit weight and 
field upgradability. 


Specifications 

Dimensions: % ATR long or short 
Weight: 8.16 kg 

Power supply: 115 V AC, 400 Hz 
or 28 V DC, 35 W max 
Reliability: >15 000 h MTBF 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Supplemental flight data 
acquisition unit 
The Supplemental Flight Data Acquisition Unit (FDAU) 
has been designed to provide a low-cost convenient 
means for increasing the number of flight parameters 
recorded by Sundstrand’s standard five-parameter Uni- 
versal Flight Data Recorder (UFDR) (see separate 
entry). Without replacing the UFDR, the Supplemental 
FDAU and recorder can together accommodate up to 
11 parameters. This is accomplished by merging new 
parameters into the ARINC 573 data stream generated 
by the UFDR’s internal FDAU and returning the data to 
the recorder section of the UFDR. The Supplemental 
FDAU provides a status output that is compatible with 
the ARINC 542 status-reporting system, causing mini- 
mal impact to existing wiring. If the Supplemental FDAU 
is not installed or its status is invalid, the UFDR auto- 
matically reverts to its normal five-parameter operation. 
The Supplemental FDAU can accept a variety of sen- 
sor and signal types. The programmable analogue 
inputs accept synchro, AC ratio No 1, AC ratio No 2, 
0-5 V low-level DC and potentiometer signals. Dedi- 
cated inputs include shunt and series discretes, ARINC 
573 serial data from the UFDR and UFDR validity status. 
The BIT capabilities of the Supplemental FDAU 
determine whether the recording is functioning and 


The Supplemental FDAU expands the UFDR 
parameter capacity from 5 to 11, without replacing. 


the recorder 
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enunciate system status. Additionally, the Supplemen- 
tal FDAU will provide validity indication that will allow 


faults to be isolated to the LRU. 


Specifications 
Format: ARINC 600, 2 MCU 
Weight: 2.27 kg 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Tactical optical disk system 

The Tactical Optical Disk.System (TODS) is a severe 
environment digital data-storage and retrieval device 
utilising a fully erasable and:rewritable-5.25 in diameter 
optical disk as the storage»medium. TODS is designed 
for unrestricted operation.imhigh performance military 
aircraft and other: platforms: requiring, highly reliable 
data storage. and transfer: in very severe operating 
environments. 

Areas of applicationiinclude digital map terrain data 
storage; signal and! mission data recording, mainten- 
ance and. structural. data; recording and electronic 
document storage: 

Data:capacity,is:300'!Mbytes user data and sustained 
transfer rate is: 518:kbytes/s. Access, time is 120 ms 
maximum. 


Specifications: 

Dimensions: 1/27 « 165.1 <x 254 mm 
Weight: 8.16 kg; 

Power supply: 115 W AC, 400 Hz or 28: V DC 
Reliability: 5000: h MTBF 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


The Sundstrand tactical optical disk system 


Universal flight data recorder 

The 25-hour-capacity, crash-protected digital Universal 
Flight Data Recorder (UFDR) has a variety of configur- 
ations. Together with optional accessory equipment, 
the system can be made completely interchangeable 
with existing flight data recorders to ARINC 542, with 
digital recorders to ARINC 573/717, or expanded par- 
ameter systems intended for CAA-regulated 
applications. 

The recorder uses Kapton tape for durability, a single 
motor and co-planar reel-to-reel tape transport. It can 
be hard-mounted in the aircraft, and considerable 
attention has been given to reducing the number of 
moving (and therefore wearable) parts. High-speed 
data retrieval permits the entire tape content to be 
transferred to a copy recorder in less than 30 minutes, 


The Sundstrand universal flight data recorder with desk-top readout/test system 


so that the operation may be conducted during normal 
turnround. 

The system uses a patented feature called Check- 
stroke which monitors the data recorded each second 
and verifies its accuracy against the continuous stream 
of information received into the recorder’s electronics. 
This built-in test feature ensures the validity of the 
recorded data. 

With the release of the FAA NPRM 85-1, new versions 
of the UFDR have been designed. The new H model is 
considered a six-parameter unit (meeting that portion of. 
the NPRM) and the new G Mod 10 model meets: the 
expanded 11-parameter portion of the NPRM. The.H 
Model is expansible to the G Mod 10 simply by adding 
one circuit card and a 5 V DC power supply. 

A new feature of these models is the addition of pro- 
grammable inputs which allow the user to tailor the 
UFDR to his particular transducer types. Another plus is: 
the increased accuracy of the system. 

The following inputs are available for each model: 


H Model 

Vertical acceleration 

Heading 

Pneumatic attitude 

Pneumatic airspeed 

Marker beacon 

Time 

Trip and date 

2 programmable inputs (altitude and: airspeed) 


G Mod 10 Model 
Same as H Model 
Pitch attitude 

Roll 

Flap 

Engine 1 to 4 

Pitch trim position 

1 spare programmable 
2 spare 0-5 V DC 

Total air temperature 


Specifications 

Format: % ATR long per ARINC 404 

Weight: 13.6 kg 

Power supply: 115 V AC, 400 Hz, single phase 


Compatible transducers: synchros, 0-5 V DC 3 wire, 
0-18 V DC 3:wire, 0-5 V DC 2 wire, 0-15 V 2 wire, AC 
ratio type’ 1, resolvers and selsyns. 

Recording capacity: 25 h at 768 bits/s 
Input.interface: (digital flight data system) ARINC 573/ 
717 data stream from remote flight data acquisition unit 
(ftight:data recorder) vertical acceleration, altitude, air- 
speed} heading, marker beacon and three discrete sig- 
nalss(on/off, to/from and so on). Alternatively can be 
ARINC 573/717 input from a remote flight data acqui- 
sition unit 

(expanded channel flight data recorder) same as for 
flight! data recorder plus seven additional synchro 
inputs 

Tape format: blocked incremental, bi-ohase encoded, 
with. 768 data bits, preamble, postamble and IRG 
Tape type: Kapton, 0.25 in magnetic 

Tape:speed: recording, incremental 5 in/s = 0.414 in/s 
net; playback 5 in/s 

Tape capacity: 450 ft for 25 h recording 

Number of tracks: 8 bi-directional sequential 
Playback time: 30 min with copy recorder, 2h with 
sequential track transcription 

Environmental conditions: RTCA DO 160, TSO C51a 
Crash survivability: TSO C51a 


Status 

In production and service for over 20 years. In: May 
1984 the system was chosen for the US Air Force 
McDonnell Douglas KC-10A Extender tanker... In. Sum- 
mer 1986 the system was selected to equim the: US 
Army’s UH-60A Black Hawk helicopters under. a $3 mil+ 
lion contract; in August 1987 more than 300 solid-state 
flight data recorders were ordered for this helicopter - 
the order was valued at $25 million with future options 
accounted for. 

More than 2500 of these devices have been built or 
are on order and the UFDR has been selected: by 126 
airlines worldwide; major recent new. orders include 
Guinness Peat for Fokker F-100, Cathay Pacific for Boe- 
ing 747-400 and American Airlines; for Boeing 727s. In 
early 1988 Pan American and Trans. World Airlines 
together ordered 144 units for use om Boeing 727 and 
737 aircraft. 


Contractor 
Sundstrand Data Control Inc Avionic Systems Division. 


Cockpit voice recorders 

The CVR-30 cockpit voice recorder provides 
30 minutes of history, while the CVR-120 stores 
120 minutes. Both five-channel CVRs store audio from 
three crew microphones and an area microphone and 
use the fifth channel to record rotor speed in helicopter 
installations. The CVR-80 features 80 minutes of four- 
channel recorded history. 

Two control units are available. One conforms to 
ARINC 557 specifications, the other is a slimline unit 
designed for installation where cockpit panel space is 
at a premium and ARINC 557 specifications are not 
required. Both utilise a LED display for signal level. 


The solid-state CVR-30A accepts four channels of 
cockpit audio, converts the audio to digital format and 
stores the data in solid-state non-volatile FLASH mem- 
ory. A fifth channel digitally records helicopter rotor 
speed. The recorder is fully ARINC 557 compatible. 


Specifications - CVR-30A 

Dimensions: (recorder) 193.7 X 123.8 x 319 mm 
(ARINC control unit) 57.2 x 146 x 92.1 mm 
(slimline control unit) 38.1 x 146 x 98.6 mm 
Weight: (recorder) 10.4 kg 

(ARINC control unit) 0.5 kg 

(slimline control unit) 0.34 kg 


The CVA-30A cockpit voice recorder 
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Power supply: 27.5 VDC, 1A 
115 V AC, 400 Hz, 0.2 A option 
Reliability: 18 000 h MTBF 


Status 

The CVR-30 and CVR-80 are no longer in production. 
The CVR-30A received TSO C123 from the FAA in May 
1992 and is in production. 


Contractor 
Universal Navigation Corporation. 


Model 885 intensified CCD video 


camera 

The Videospection Model 885 intensified COD camera 
is based on an advanced Generation II image intensifier 
which is optically coupled to the Model 891 CCD cam- 
era module. The ruggedised camera system is 
enclosed in a sealed environmental housing and is 
designed to withstand severe environmental extremes. 

The Model 885 camera utilises an advanced 18 mm 
second-generation micro-channel plate intensifier. Its 
characteristics approach the performance of third-gen- 
eration devices. Improvements include photocathode 
sensitivity, signal-to-noise ratio, modulation transfer 
function and mean time to failure. The 885 camera is 
designed to comply with the requirements of MIL- 
E-5400 for airborne equipment. The modular design 
employs extensive use of surface mount component 
technology to achieve a high degree of ruggedness 
and small physical size. 

The Model 885 camera is available to US RS 170 or 
European CCIR synch standards. The camera also fea- 
tures an automatic gen-lock input which will lock the 
internal clock to an external composite synch or video 
signal. The gen-lock circuit will synchronise the camera 
to an external signal, but when no signal is present the 
synch generator will lock'to its internal clock. 


Specifications 

Dimensions: (length) 241.3 mm x (diameter) 76.2 mm 
Weight: 1.44 kg 

Power supply: 18-36 V DC, 5 W (excluding heater) 
Reliability: 7500 'h MTBF 


Contractor 
Videospection Inc. 


Model 891 miniature CCD video 


camera 

The Model 891 camera is designed for a wide variety of 
commercial and aerospace applications where rugged- 
ness, high resolution and high reliability are required. 

The compact camera and lens are enclosed in a light- 
weight, rugged, sealed aluminium housing that will per- 
mit its use in a broad range of severe environmental 
conditions. It is designed to comply with the require- 
ments of MIL-E-5400 for airborne electronic equipment. 
Modular design and utilisation of surface mount tech- 
nology result in the camera’s small mechanical size and 
enhance its overall reliability. 

Other features of the CCD image sensor are zero 
per cent geometric distortion, over 70 dB dynamic 
range, high sensitivity, extremely low image distortion, 
burn resistance and no microphonics. The Model 891 
is available to US RS170 and European CCIR 
standards. 

The camera may be used as a building block module 
to complement a larger system such as tracking or 
zoom lens systems. In these cases, the camera’s mech- 
anical dimensions and features will change to comp- 
lement the requirements of particular installations. 


Specifications 

Dimensions: (length) 140.5 mm x (diameter) 70 mm 
Weight: (891-A) 1.13 kg, (891-B) 0.79 kg 

Power supply: 22-34 V DC, 4.8 W 


The Boeing E-6A TACAMO features Video- 
spection Model 891 cameras to monitor the 
status of trailing antennas up to five miles long 

used for submarine communications 


Status 
In service in US Navy Boeing E-6A TACAMO aircraft. 


Contractor 
Videospection Inc. 


Model 1633 tracking cameras 
Videospection manufactures a wide variety of special 
cameras suited for video tracking systems. The cam- 
eras provide accurate video data to system tracking 
processors and are available with standard vidicons, 
intensified target CCDs and intensified CCD imagers. 
The cameras feature high resolution, ultra-stable sweep 
circuits and are ruggedised to meet the requirements 
for each particular airborne and space application, 

The cameras have been used in space shuttles, air- 
borne mapping and tracking systems on naval frigates, 
and as an element in many ground-based mobile 
trackers. 


Status 
In production, 


Contractor 
Videospection Inc. 


The Videospection Mode! 1633 tracking camera 


Model 2531-B cockpit colour 


television camera 

Designed for high performance military aircraft, the 
Model 2531-B comprises a miniature camera head and 
remote-control unit. The sensing device can, therefore, 
be kept very small, causing minimum obstruction of the 
pilot’s forward view when monitoring the outside world 
and head-up display. The Model 2531 is of all-solid- 
state construction based on an MOS image sensor with 
convertibility to monochrome or colour tape recording 
systems. The camera has an automatic iris, adjusting to 
light levels from dusk to full sunlight. A multiplexer per- 
mits the input from an external source to be recorded 
simultaneously with the camera video on a single cas- 
sette recorder. An optional demultiplexer unit allows 
head-up display and external video to be replayed on 
separate recorders. 


Specifications 

Dimensions: (camera head) 100 x 76 x 29 mm 
(control unit) 120 x 162 x 95 mm 

Weight; (camera head) 0.22 kg 

(control unit) 10 kg 


Miniature camera head and control unit for 
the Videospection Model 2531-B cockpit colour 
television camera 


Power supply: 28 V DC +4 V, <17 W 

Lens: f/1.4-360, fl 25 mm, fixed focus 

Video standard: NTSC or PAL colour 

Resolution: 350 lines 

Sensitivity: 1000 lux normal video (34 lux min scene 
illumination) 


Status 
In production. 


Contractor 
Videospection Inc. 


Model 4087 air-to-air tanker video 


system 

The Videospection Model 4087 closed circuit TV sys- 
tem is a high resolution video system specifically 
designed for use in tanker refuelling aircraft of various 
types. The system includes a miniature camera with 
auto iris lens, hermetically sealed to allow operation at 
unlimited altitudes. A choice of lenses is available, 
including zoom capability. 

The two-piece design provides for application where 
size and weight are at a premium and where high resol- 
ution and dependable operation under extreme 
environmental conditions are essential. Operationally, 
the camera system may be routinely exposed to 
40 000 ft altitudes and temperatures as low as -55°C. 

The camera swivel unit provides an adjustable sur- 
veillance range of up to 300 yds to 150° left or right of 
fuselage centreline allowing full view of the refuelling 
pods, hoses and drogues during deployment and 
retrieval. Full monitoring of receiving aircraft during 
rendezvous and station keeping is provided for the fuel 
management engineer. 

The camera control unit is small, versatile and highly 
stable, with automatic light compensation. It exceeds 
MIL-E-5400 requirements for airborne and other 
extreme environmental applications. A TV monitor and 
contro] panel are two optional equipment items. 


Status 
In production and service. The Model 4087 equips the 
VC-10 and Tristar tanker aircraft of the Royal Air Force. 


Contractor 
‘Videospection Inc, 


The RAF’s Lockheed Tristar aircraft, here seen 
refuelling a C-130 Hercules, are equipped with the 
Videospection Model 4087 video system 


The Videospection Model 4087 video camera 
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AWA 3100 air navigation system 
The AWA 3100 air navigation system utilises the world- 
wide Omega VLF network to provide a lightweight sys- 
tem. The AWA 3100 is an Omega/VLF receiver 
processor that integrates with VOR/DME equipment to 
provide an area navigation system as well. The com- 
pletely integrated RNav system provides most of the 
capabilities of a flight management system at a low 
cost. It features a high intensity LED display with 
superior readability under all cockpit light conditions 
and pilot viewing angles. 

The AWA 3100 meets the needs of the general avi- 
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ation industry including surveying and search and res- 
cue, as well as civil and military applications. 

Several options are offered with the AWA 3100. The 
VNav option provides vertical: navigation on the HS! or 
CDI! glideslope needle. Presentation is a linear 400 ft 
deviation for full-scale. The pilot programmes the trans- 
action altitude desired, either as each waypoint is selec- 
ted or with the non-volatile memory. The system will 
automatically compute the glideslope required to make 
the descent or ascent from present flight position to the 
next waypoint. The pilot may manually select a flight 
angle up to 9.9° for the-current leg. The H-field antenna 


option is a superior unit to the E-field. It can be mounted 
internally, is less susceptible to P-static and is rec- 
ommended for faster moving aircraft. The radar inter- 
face option provides data output for radar navigation. It 
allows the pilot to display waypoints, present position 
and track on a colour radar display. There is also asen- 
sor configuration option for interface with navigation 
management systems. 


Contractor 
AWA Electronic Services. 


AN/APN-221 and AN/APN-208 


Doppler navigation systems 

The AN/APN-221 Doppler set is supplied for night/ 
adverse weather search and rescue helicopters. This 
system was derived directly from the AN/APN-208(V) 
helicopter Doppler navigation system developed to 
meet the requirements of ASW and search and rescue 
helicopters, where versatility in operation and interface 
options are essential. 

A specific application of the APN-221 Doppler navi- 
gation set, which was developed under the sponsor- 
ship of the US Air Force Systems Command, 
Aeronautical Systems Division, is the Pave Low III/ 
Sikorsky HH-53 medium lift helicopter. The operational: 
requirements of this aircraft called for an extension of/ 
the AN/APN-208(V)’s capability to include guidance in) 
poor weather or darkness through the use of advanced! 
computer techniques and cockpit displays. Improve- 
ments in the AN/APN-221 have since been incorpor- 
ated into the AN/APN-208. 

The four-unit APN-221 comprises a four-beam light 
weight antenna, % ATR short signal data converter with: 
16-bit microcomputer, 6-line by 12-character cantrol 
and display unit and a steering/hover indicator. The-dis- 
plays are also available in a form that is compatible with 
Generation IIl ANVIS night vision goggles. It provides 
three pilot-selectable navigation co-ordinate. systems, 
with automatic conversion from one to another. These 
are latitude/longitude, worldwide alphanumeric UTM 
and arbitrary grid. Data can be stored for up to 75 mis- 
sion waypoints, 10 targets of opportunity or 25 library 


CANADA 


waypoints (including Tacan beacon locations). There 
are also three: pilotselectable search patterns with 
automatic turning: point computation and navigation/ 
guidance outputs: creeping line, expanding square and 
sector. The:system provides aircraft velocity outputs to 
the flight comtrol system, enabling coupled hover 
manoeuvres: and automatic approaches to the hover to 
be conducted. 

The transmitter/receiver/antenna uses a Gunn diode 
RF source to generate four Janus configuration beams, 
and FMCW modulation gives high accuracy and immu- 
nity from carrier noise, precipitation, surface spray and 
reflections from nearby objects such as airframe struc- 
ture and sling loads. 
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Control/display unit for the Canadian Marconi 
AN/APN-221 Doppler radar 


The Canadian Marconi AN/APN-208(V) Doppler system 


Specifications 

Dimensions: (antenna) 439 « 439 « 113 mm 

(signal data converter) 194 « 198 31:9 mum 
(control/display unit) 146 x 114 x 165 mm 
(steering/hover indicator) 83:« 83 x 127 mm 

Weight: (antenna) 5.59 kg 

(signal data converter) 9.45 kg 

(control/display unit) 3.54 kg 

(steering/hover indicator) 1.114 kg 

Transmission: 4 beam Janus, time-shared (200 ms/ 
cycle), 3x6.7° beamwidth from Gunn diode, 
13.325 GHz with FMCW modulation optimised for flight 
envelope 

Velocity range: (forward) —50 to 300 kts 

(lateral) 100 kts 

(vertical) +5000 ft/min 

Accuracy: (forward) 0.3% speed along velocity vector 
+0.2 kts 

(lateral) 0.32% speed along velocity vector +0.2 kts 
(vertical) 0.2% speed along velocity vector +20 ft/min 
Inputs: pitch/roll attitude and heading from AHARS or 
INS. Various optional interfaces with map displays, 
Tacan, sonar, radar and air data computer systems. 
Microcomputer: (architecture) word addressed, 16-bit 
parallel microprogrammed, single/multiprecision 
(instruction set) 70, Hewlett-Packard compatible 
(addressing) immediate, direct, indirect up to 32k 
words 

(memory) RAM/ROM up to 32 k words 

(software) Assembler/Fortran mixed, complete Hew- 
lett-Packard support software library 


Status 

The AN/APN-208 is in service with the armed forces of 
many NATO and other countries. The AN/APN-221 is in 
production for the US Air Force Sikorsky Pave Low Il 
HH-53 helicopter. 


Contractor 
Canadian Marconi Company. 


AN/APN-227 Doppler velocity 


sensors 
The performance of the APN-227 and its derivatives has 
been optimised for use in high altitude maritime patrol 
and ASW aircraft. The systems provide plot stabilis- 
ation and indications of groundspeed and drift angle at 
the pilot, navigator and tactical co-ordinator positions. 
Velocity data output to a central navigation computer or 
inertial navigation system, combined with other sensor 
data via Kalman filtering techniques, greatly enhances 
the navigation performance of these systems. 

The antenna system for the APN-227 can be com- 
bined with other company products to meet a wide 
range of applications. 


Specifications 

Dimensions and _ weight:  (receiver/transmitter/ 
antenna) 689 x 458 x 135 mm, 9.9 kg 

(computer frequency tracker) 319 x 127 x 198 mm, 
6.0 kg 

(control indicator) 152 x 133 x 85 mm, 1.6 kg 
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Velocity range: (forward) 50 to 500 kts 
(vertical) +5000 ft/min 

(lateral) +200 kts 

RF power radiated: 200 mW at 13.325 GHz 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


AN/APN-235 Doppler velocity 


sensor 

The AN/APN-235 is a velocity sensor derivative of the 
AN/APN-221 Doppler navigation system and was orig- 
inally developed for the US Air Force’s Sikorsky HH-60A 
helicopters. The system provides enhanced perform- 
ance for integrated platforms where the short-term vel- 
ocity accuracy of inertial navigators or Attitude and 
Heading Reference Systems (AHRS) is smoothed by 
the Doppler-derived measurements. 

Tests conducted on the prototype HH-60A showed 
accuracies of 0.12 nm/h for the combined APN-235 
and AHRS system. A MIL-STD-1553B databus has 
been incorporated into the APN-235 and analogue out- 
puts are also available for direct coupling to the AFCS. 


Specifications 

Dimensions and _ weight: (receiver/transmitter/ 
antenna) 442 x 442 x 42 mm external to aircraft, plus 
112 x 112 x 70 mm RF head, 4.7 kg 

(signal data converter) 319 x 127 x 198mm, 5.1 kg 
Velocity ranges: (forward) —50 to +350 kts 

(vertical) +5000 ft/min 

(lateral) +100 kts 


Status 
‘No:longer in production. 


‘Contractor 
Camadian Marconi Company. 


CMA-727 Doppler velocity sensor 
The CMA-727 was developed for installation in high- 
speed drones, where space and weight are prime con- 
siderations. ‘By tailoring system performance to match 
the vehicle and by installing the radiating element in a 
radome, optimum performance and minimum weight 
and volume have been achieved. Standard ARINC 
interfaces transfer velocity data or raw frequency 
shifted information from the CMA-727 electronics unit 
to the drone’s central navigation computer. A unique 
capability of the CMA-727 is its ability to determine alti- 
tude from slant range beam information. 


Specifications 

Dimensions and _ weight: (receiver/transmitter/ 
antenna) 403 x 248 x 76mm, 3.6 kg 

(signal data converter) 252 x 114 x 159 mm, 2.6 kg 
Velocity ranges; (forward) —50 to +750 kts 

(vertical) +5000 ft/min 

(lateral) +200 kts 

Altitude: 25-15 000 ft 

Radiated RF power: 50 mW at 13.325 GHz 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


CMA-734 Omega/VLF systems 

The CMA-734 Series is designed for use in applications 
where compact size and low weight are required. It has 
a choice of absolute hyperbolic or relative mode navi- 
gation and continuous BIT self-monitoring. Three ver- 
sions of the system are currently available: CMA-734 
Standard, CMA-734 Arrow and CMA-734 Alpha. 


CMA-734 Standard: with an INS type control/display 
unit, nine waypoint storage and separate optional VLF 
receiver (% ATR). 


Specifications 
Dimensions: (receiver/processor) 2 ATR short 
(control/display unit) 114 «x 146 x 155 mm 


Weight: 9.6 kg typical 

Power supply: 28 V DC, 50 W (typical) 

Number of waypoints: 9 

Outputs: cross track deviation, to/from indication, way- 
point alert, DR warning signal, failure warning signal to 
autopilot, steering commands 

Inputs: heading, speed 

Units: antenna coupler unit, receiver/processor unit, 
control/display unit, plus optional VLF if required 


Status 

In production. In 1985 the Canadian Department of 
National Defence ordered 11 CMA-734s valued at 
C$250 000 to equip Canadair Challenger aircraft. 


CMA-734 Arrow: features a liquid crystal display, stor- 
age for up to 99 flight plans of up to nine waypoints 
each and a built-in VLF receiver. The system can be 
ihard-mounted in most helicopters. 


Specifications 

‘Dimensions: (receiver/processor) % ATR short 
((control/display unit) 95 x 146 x 60 mm 

‘Weight: 6.7 kg (with E-field antenna) 

Power supply: 28 V DC, 40 W 

Number of waypoints: 891 

Outputs: as for CMA-734 Standard 

‘Inputs: as for CMA-734 Standard 

Units: antenna coupler, receiver/processor (built-in 
VLF), control/display 


Status 
In production. 


CMA-734 Alpha: features storage for up to 4000 way- 
‘points (in-flight plans) and up to 1800 data points with 
identifiers. The control/display unit has a two-line dis- 
play, one line of which is alphanumeric, and all push- 
button entry/control-operation. 


Specifications 

Dimensions: (receiver/processor) as for CMA-734 
Standard 

Weight: 7.8 kg typical 

Power supply: 28 V DC, 50 W typical 

Number of waypoints: 4000 

Outputs: as for CMA-734 Standard 

Inputs: as for CMA-734 Standard 

Units: antenna coupler, receiver/processor (built-in 
VLF), control/display unit 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


CMA-756 Doppler velocity sensor 

The CMA-756 Doppler velocity sensor is designed for 
installation in tactical and ground support aircraft, pro- 
viding velocity information to a central weapon aiming 
computer to enhance the accuracy of weapon delivery 
and gun firing. The combination of CMA-756 and an 
AHRS is a cheap, yet very accurate, form of effecting 


this control. Both ARINC 575/429 and MIL-STD-1553B 
interfaces are available, along with analogue outputs. 
Two versions are currently available: the CMA-756(B) 
and the 756(V) designed specifically for supersonic 
aircraft. 


Specifications 

Dimensions: (receiver/transmitter/antenna) 
CMA-756(B) 458 x 135 x 689 mm 

CMA-756(V) 403 x.248 x 760 mm 

(signal data converter, both versions) 319 X 127 x 
198'mm 

Weight: CMA-756(B) 9.9 kg, CMA-756(V) 3.5 kg 
Velocity ranges: (forward) CMA-756(B) +50 to 
+1200 kts, CMA-756(V) +50 to +750 kts 

(vertical, both versions) +5000 ft/min 

(lateral, both versions) +200'kts 

Radiated RF power: 200 mW at 13:325 GHz 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


CMA-764-1 GPS/Omega/VLF 
sensor system 

The CMA-764-1 provides combined GPS and Omega/ 
VLF sensors in a single 3.37 kg 2 MCU unit, together 
with associated antennas. This compact product is 
made possible by the use of advanced technologies 
including surface mount components, custom large- 
scale integrated circuits and high density power sup- 
plies and memories. The GPS receiver is a dual channel 
C/A code type, providing fast sequential tracking of up 
to eight satellites. The system provides ARINC 429 
interfaces for connection to a wide variety of flight man- 
agement systems. 


Specifications 

Dimensions: 199.6 < 57.1 x 388.6 mm 
Weight: 3.4 kg 

Power supply: 28 V DC, 30 W 

Number of waypoints: 891 

Outputs: ARINC 429 

Inputs: triple ARINC 429 

Units: antenna coupler, receiver/processor 


Status 
In production for integration with various flight manage- 
ment systems. 


Contractor 
Canadian Marconi Company. 


CMA-771 GPS/Omega/VLF 


systems 

Systems in the CMA-771 Series conform to ARINC 599 
standards as well as to those of DO-160, DO-164 and 
TSO C94. They also include ARINC 429, 561 and 575 
digital databus circuitry to permit integration with a 
wide range of other systems such as Doppler, radio, 
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The Canadian Marconi CMA-771 GPS/Omega navigation system 


INS, digital air data and FMS. High-level discrete out- 
puts and synchro signals are also available to drive 
HSls. Several versions of the CMA-771 are currently 
available, including a built-in GPS receiver. One version 
is supplied with the CMA-2014 eight-colour high-con- 
trast sunlight-readable graphics capable CRT control/ 
display unit. Other versions use a two-line alphanu- 
meric display. 


Specifications 

CMA-771C Mk IV 

Dimensions: (receiver/processor) ¥% ATR long 
(control/display unit) 114 x 146 x 155 mm 
Weight: 15 kg typical 

Power supply: 115 V AC, 400 Hz, 75 VA typical 
5 V AC, 1.2 A max 

Number of waypoints: 4000 

Inputs: heading, speed 

Units: antenna coupler, receiver/processor (built-in 
GPS), control/display unit 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


CMA-2000 Microlander 


microwave landing system 
The CMA-2000 is available in several configurations, 
including the AN/ARN-152, a partially militarised ver- 
sion with a MIL-STD-1553B databus interface. All sys- 
tems are compatible with the ARINC 727 specification 
characteristics and provide optional DME tuning and 
synchro interfaces. The design uses high levels of inte- 
gration, featuring surface mount technology and large- 
scale integration. As a consequence, power, weight, 
size and cost are minimised. The CMA-2000 has pro- 
cessing and memory capacity to be able to provide 
guidance for curved and segmented approaches. All 
current versions include computed angle approach ca- 
pability for parallel runway operation, or for approaches 
against offset or collocated azimuth ground site con- 
figurations. The software is certified to the critical level. 
The CMA-2000 processor consists of two main units: 
the Receiver/Processor Unit (RPU) and a sunlight-read- 
able LCD-based Control and Display Unit (CDU). It is 
available in single or dual channel configuration. 


Specifications 

Dimensions: (receiver/processor) 3 MCU 
(control/display unit) 60 x 146 x 67 mm 

Weight: (RPU) 7.1 kg 

(CDU) 1.3 kg 

Power supply: 115 V AC, 400 Hz, 60 VA nominal 
Environment: (RPU) —55 to +70°C 

(CDU) -20 to +70°C operating 

Altitude limit: 55 000 ft 


Status 

IN production. The third-generation CMA-2000 has 
completed Transport Canada/FAA qualification testing 
for TSO C104. The system has been selected for the US 


The AN/ARN-152 version of the CMA-2000 air- 
borne microwave landing receiver system 


Air Force One Boeing 747-200 aircraft and the US Air 
Force Commercial MLS Avionics (CMLSA) _pro- 
gramme. The CMLSA systems, designated AN/ 
ARN-152, are basically the same as the CMA-2000, with 
the addition of the MIL-STD-1553B databus facility. US 
Air Force flight testing of the AN/ARN-152 has been 
completed and volume production of up to 1100 
receivers was expected to begin in mid-1992. The triple- 
redundant CMA-2000 receiver installation on Air Force 
One was the first airborne MLS system to be certified 
for Cat III landings on a wide-bodied aircraft. 


Contractor 
Canadian Marconi Company. 


CMA-2012 Doppler velocity 


sensor 

The CMA-2012 is a single LRU Doppler velocity and 
navigation sensor using digital signal processing tech- 
nology to effect reduced weight, cost and size com- 
pared with previous models. In precision hover, the 
system gives an accuracy of better than 0.7 m/min and 
requires no calibration. The CMA-2012 can interface 
with other systems using MIL-STD-1553B or ARINC 
422, 429 or auxiliary databus and analogue outputs for 
interface with an AFCS and for ARINC 407 inputs, for 
retrofitting to older equipment. A complete diagnostic 
built-in test facility is also incorporated, allowing fault 
isolation to component level. 


The Canadian Marconi CMA-2012 Doppler 
velocity sensor 


Specifications 

Dimensions and weight: (receiver/transmitter/ 
antenna) 345 x 372 x 49 mm, 5.0 kg 

Velocity ranges: (forward) -50 to +350 kts 

(vertical) +5000 ft/min 

(lateral) +100 kts 

Radiated RF power: 20 mW at 13.325 GHz 


Status 

In production. The CMA-2012 has been selected by Eu- 
rocopter for the Tiger, by Boeing/Sikorsky for the US 
Army RAH-66 Comanche and for the Canadian forces 
UTTH, NSA and UH-60Q Black Hawk programmes. 


Contractor 
Canadian Marconi Company. 


CMA-2122 GPS module 

The CMA-2122 GPS module is a two-channel sequen- 
tial GPS receiver module that receives the L1-band C/A 
Code signals broadcast by GPS satellites, processes 
them via a 12-state Kalman filter and computes a three- 
dimensional position, as well as velocity and time. This 
information is then presented to a RS232C serial or 
CMC parallel interface. The CMA-2122 has been 
designed specifically to meet the requirements for the 
physical integration, or embedding, of a GPS capability 
in other systems where size and low cost are of prime 
importance. 

The basic CMA-2122 is only 193 cm? in volume with a 
maximum component height of 15mm. Since the 
receiver design resides in a CMC CAD engineering 
graphics solution, it can be customised to almost any 
card size. Even where extra space is required for cus- 
tomer-specified features such as power isolation, 
additional interfaces, high stability oscillator or militaris- 
ation, the result is still a highly compact package. 


Specifications 

Dimensions: (basic receiver) 250 x 76 X 15 mm 
(antenna/preamplifier) 102 diameter x 89 mm 
Weight: (basic receiver) 0.23 kg 
(antenna/preamplifier) 0.34 kg 

Power supply: 5 V DC and +15 V DC, 10 W max 
Components: (receiver) L1 1575.42 MHz, C/A Code, 
2-channel, sequencing all satellites in view 

(antenna) flat, low-profile, circularly polarised, integral 
preamplifier 

Accuracy: (horizontal position) 25m typical CEP 
(vertical position) 35 m typical 16 

(velocity) 0.2 m/s RMS steady state 

(time) Universal time to the nearest second 
Operational: (position update rate) 1.2 s 

(time to first fix) (warm oscillator, almanac stored in 
memory) 3.5 min 

(cold oscillator, no almanac) 10 min 

(satellite reacquisition after loss due to shadowing) 30 s 
Input/output: (input) position and time estimates, vel- 
ocity aiding data if available, baro-altimeter data if 
available 

(output) latitude, longitude, altitude, velocity, time, sat- 
ellite status, receiver status 

Interfaces: serial RS232C, CMC parallel bus 
Environmental: DO-160B commercial 


Status 
No longer in production. 


Contractor 
Canadian Marconi Company. 


CMA-3000 helicopter tactical 


navigation system 

Designed primarily for use in helicopters, Canadian 
Marconi’s new CMA-3000 Helicopter Tactical Navi- 
gation System (HTNS) uses information derived from 
Doppler and Omega/GPS sensors to give the benefits 
of both short- and long-term navigation accuracy, com- 
bined with a high degree of redundancy. In a fully con- 
figured system, navigation capability is retained even 
when there are multiple failures of other parts of the 
system. 

All sensors in the HTNS can be controlled by means 
of a single unit control/display/nav computer with 
built-in microprocessor, extensive memory capacity 
and a high performance colour CRT. This unit, the 
CMA-2014, integrates the inputs from the navigation 
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sensors, performs Doppler/heading navigation with 
Omega/GPS updates and computes tactical and Dop- 
pler navigation functions such as search patterns, mov- 
ing waypoint navigation and surface motion correction. 
The high contrast eight-colour eight-line display is sun- 
light-readable and available in a NVG compatible ver- 
sion. The multicolour display improves the crew’s 
ability to quickly recognise the highlighting of key dis- 
played parameters in defined colours, and a built-in 
graphics capability allows clear symbolic displays. Con- 
trol functions are facilitated by means of eight soft keys, 
a full alphanumeric keyboard and several dedicated 
keys, which allows operating procedures to be 
designed for optimum simplicity and safety. 

The Doppler velocity sensor used in the HTNS is the 
CMA-2012 single unit sensor. This unit incorporates a 
microstrip antenna, integrated microwave module and 
digital signal processing to produce a sixth-generation 
implementation of the FM/CW technique pioneered by 
the company. These features give the unit superior per- 
formance over water and in rain or other adverse con- 
ditions, a pitch and roll attitude capability of up to 75° 
and coupled hover-hold to better than 1 m/min. 

The CMA-3000 also incorporates a CMA-764 
Omega/GPS receiver, which can be used in stand- 
alone mode or to update the Doppler-derived infor- 
mation to improve long-term accuracy. The five-chan- 
nel Omega receiver may be used alone for this task or 
supplemented by an optional plug-in GPS sensor for 
greater accuracy and redundancy. The GPS receiver, 
which fits within the MCU CMA-764 package, is a C/A 
code dual channel unit which provides sequential track- 
ing of up to eight satellites. It provides high accuracy 
position information that can be used directly or to 
update the Omega-derived information. 

To load data into the system the CMA-3000 incorpor- 
ates a CMA-2017 Data Transfer Device (DTD). This con- 
sists of a Data Transfer Unit (DTU), which is mounted 
permanently in the cockpit, and a pocket-sized Data 
Transfer Cartridge (DTC). The DTC has a solid-state 


memory for storing mission flight plans and various 
flight data that has been loaded from a standard per- 
sonal computer. When inserted into the receptacle in 
the front of the DTU, the cartridge loads the stored infor- 
mation rapidly and automatically. 

Several options are available including a ground- 
speed and drift angle indicator and a steering hover 
indicator unit, both driven from the Doppler velocity 
sensor, and a reversionary display for Omega/GPS 
information. Communication with other avionics such 
as digital map displays, AFCS coupling, AHRS and 
EFIS is handled via ARINC 429 and analogue 
interfaces. 

The CMA-3000 was designed specifically to suit the 
demanding requirements of a tactical helicopter 
environment. The basic system comprises three units 
(excluding antennas), only one of which, the 
CMA-2014, has to be mounted on the cockpit pedestal 
and one, the 2 MCU Omega/GPS sensor, in the radio 
bay. Total weight of the system is 12-17 kg, depending 
on the options selected. All components are suitable 
for hard mounting. 


Status 
Production deliveries available from late 1991. 


Contractor 
Canadian Marconi Company. 


CMA-3012/3212 GPS sensor 


units 

The CMA-3012 and CMA-3212 are designed for certifi- 
cation under anticipated new rules which will allow the 
use of GPS as a sole means of navigation. Key charac- 
teristics for this application include 12 receive chan- 
nels, all of which can be used for continuous satellite 
tracking and any two of which are assignable as GPS 
integrity channels; comprehensive end-to-end receiver 


The CMA-3012 GPS sensor system 


BITE; carrier phase tracking; differential GPS input and 
growth provisions for GPS/GLONASS. 

The CMA-3012 and CMA-3212 conform to ARINC 
743 and 429-12, DO-160C, 178A and 208, TSO C129 
and MIL-STD-810. Inputs consist of eight ARINC 429 
and a RS232. Outputs consist of three ARINC 429, 
three 1Kz time mark and RS232 and 28V valid 
discrete. 


Specifications 

Dimensions: (CMA-3012) 66 x 220 x 240 mm 
(CMA-3212) 199.6 x 57.1 x 388.6 mm 

Weight: (CMA-3012) 3.2 kg 

(CMA-3212) 3.6 kg 

Power supply: 18-36 V DC, 20 W max 

Frequency: 1575.42 MHz, C/A code 

Accuracy (95%): 30 m (horizontal), 40 m (vertical), 1 kt 
(velocity) 

Reliability: 40 000 h MTBF 


Contractor 
Canadian Marconi Company. 


Inertial referenced flight 


inspection system 

The Litton Inertial Referenced Flight Inspection System 
(IRFIS) is a totally self-contained en route and terminal 
navigation aid calibration system. The IRFIS is suitable 
for calibration of Category |, Il and III ILS and MLS facili- 
ties, as well as VOR, Tacan, DME, NDB and other navi- 
gation aids, in accordance with ICAO Doc 8071, 
Volumes | and Il. 

Unlike current systems, the IRFIS does not require 
ground personnel operating tracking equipment, nor is 
its operation impeded by inclement weather con- 
ditions. Automatic inspection capability is provided 
using updates from the Litton aircraft position sensor, 
multiple DME reception or pilot fixes to refine the pos- 
itional data supplied by the inertial navigation system. 

The IRFIS performs automatic real-time calculations, 
following completion of each inspection run, and 
instantly displays the summary results to the operator. 
A large plasma monitor provides an unambiguous dis- 
play in a clear format. Interactive software dialogue vali- 
dates all operator inputs and, through the use of 
programmed function keys, requires minimal keyboard 
entry. 


The Rolm 1866 militarised computer performs 
reliable and consistent data processing functions, 
including automatic calculation of ILS and MLS par- 
ameters and analysis of VOR/Tacan error curves, 
bends, scallops and roughness. A Rolm 2150 interface 
unit, handles the receiver signal conditioning and auto- 
matic frequency tuning functions. 

Inertial guidance is provided by the LTN-92 ring laser 
gyro INS which performs all required navigation and 
steering computations, provides autopilot inputs for 
waypoint to waypoint navigation and orbital steering 
about any pilot-designated point. 

The Aircraft Position Sensor (APS) is a self-contained 
position sensor used to perform fully automatic inspec- 
tion of ILS, MLS and PAR facilities. Mounted on the 
underside of the aircraft fuselage, the APS updates at 
each end of the runway are used by the software resi- 
dent in the Rolm computer to improve the INS position 
data. The aircraft’s position determining accuracy is fur- 
ther enhanced through the use of an 18-state Kalman 
filter and a Bryson-Frazier smoother error estimator. 

Non-fading hard copy calibration data is presented 
via a RMS GR 33-1 printer/plotter which allows the 
transfer of screen data to paper. A Targa data storage 


unit records inspection data on bubble memory for 
long-term storage. 

The IRFIS components may be packaged in a stan- 
dard side-facing console or in a compact forward-fac- 
ing console. With the forward-facing style, a separate 
equipment rack is normally mounted opposite the con- 
sole, facing the operator. The rack contains the dedi- 
cated IRFIS computer, receivers and test equipment, 
while all controls required for flight inspection are avail- 
able at the console. 


Status 

In production and in service with Transport Canada, the 
Netherlands Department of Civil Aviation, the Royal Air 
Force, the South African Department of Transport, the 
Civil Aviation Administration of China, the Thailand 
Department of Aviation, the Republic of China (Taiwan) 
Air Force and the Japanese Air Self-Defense Force. 


Contractor 
Litton Systems Canada Ltd. 


Strapdown inertial measurement 


system 

The CPMIEC strapdown inertial measurement system 
is an all-attitude system which can be used as a pure 
inertial measurement system or as a backup. It pro- 
vides measurement of attitude and position in three 
dimensions and has applications for air, land and sea 
platforms. 


CHINA, PEOPLE’S REPUBLIC 


Specifications 

Angular velocity: >40°/s 

Drift: <1.4°/h 

Dynamic error: <2°/h 

Scale factor error: <1 x 10° 

Linear acceleration: <20g 

Linear acceleration threshold: <5 x 10° 
Error in velocity measurement: <2 x 10“ 


Contractor 
China Precision 
Corporation. 


Machinery Import & Export 


MLS-85 airborne MLS equipment 
MLS-85 equipment is intended to guide all categories 
of aircraft during take-off, landing and movements in 
the terminal area. The onboard MLS equipment 
receives radio signals, analyses them and outputs take- 
off or landing direction, difference in azimuth and 
location compared with the ideal flight path and dis- 
tance to the ground transmitter. Information supplied to 
the aircraft guidance system is presented in numerical 
serial code form. The equipment also supplies dis- 
tance, direction and position information in analogue 
form to make it compatible with onboard analogue 
presentations. 
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The built-in monitoring equipment checks perform- 
ance continuously. The onboard equipment uses mod- 
ern components such as microchips, medium and high 
integration microcircuits and microprocessors. The 
equipment consists of a goniometric receiver/ 
measurement unit, a telemetric interrogator/responder 
unit, tele-measuring and elevation antennas and a con- 
trol panel. 


Specifications 
Dimensions: (receiver/measurement unit) 90 x 194 x 
319 mm 


(interrogator/responder unit) 124 x 196 x 319 mm 
(control panel) 146 x 90 x 200 mm 

Weight: (receiver/measurement unit) 6 kg 
(interrogator/responder unit) 8 kg 

(control panel) 1.5 kg 

(antennas) 0.41 kg 


Contractor 
Aviaexport. 


Philips ap navigator 

The Philips ap navigator uses information derived from 
the Decca hyperbolic navigation system to provide an 
illuminated display of position, track and groundspeed, 
and time and course to waypoints up to a maximum 
speed of 300 kts. Decca chain selection is manual or 
automatic. 

The system is initiated by inserting present position 
in latitude and longitude. In-flight position is updated 
every 2.5 seconds; accuracy is typically 0.2 nms. Track 
and groundspeed are calculated as an average of the 
previous 30 seconds flying to give accuracy in the 
range +2° and +5 kts. 

The ap navigator can store up to nine waypoints, up 
to eight of which may be arranged in a routeplan. The 
system provides off track information in nautical miles, 
bearing, and distance and time based on the present 
groundspeed to the selected waypoint. The information 
is updated every 2.5 seconds. 


DF-206NF ADF radio navigation 


system 

The DF-206NF ADF radio navigation system is the 
replacement system for the DF-206, of which thou- 
sands of units are in service on many types of aircraft. 
The DF-206NF features improved reliability, extended 
frequency range, ARINC 429 compatibility, lightweight/ 
small size, easy maintenance and direct retrofit of the 
DF-206. The system is available in several versions: 
DF-206NFB for direct retrofit of the DF-206; DF-206NFC 
for new installation with ANT-206NF antennas; and 
DF-206NFD for retrofit when ARINC 429 capability is 
desired. 

The heart of the DF-206NF system is the 51Y-7NF 
receiver. This exists in three versions corresponding to 
the three versions of the DF-206NF system. The 
receiver can be associated with separated sense and 
loop antennas or ANT-206AF for NFB and NFD ver- 
sions, ANT-206NF combined sense/loop antenna, 
BCD control unit or ARINC 429 control unit. The 
receiver includes the MF receiver itself with RF portion 
and IF stages, frequency synthesiser and signal pro- 
cessing circuitry providing the bearing calculation. The 
receiver consists of receiver, synthesiser, power supply 
and logic units. The 51Y-7NF is a pre-plan product 
improvement to allow incorporation of additional fea- 
tures such as scanning on two channels and slow hop 
rate for ECCM compatibility. 

The BC-206NF control unit has been designed to 
provide frequency and mode control of any version of 
the receiver. It includes all components necessary to 
control and display receiver frequency and operating 
modes. The unit consists of logic, power supply and 
display modules connected together through a mother 
board on which the rear connector is fitted. The control 
unit exists in several versions, depending on voltage 
and panel lighting, and is also compatible with Gen Ill 
NVG. 


Specifications 

Dimensions: (receiver) 335 x 57 x 112 mm 
(control unit) 146 x 57 x 110 mm 

(antenna) 216 x 149 x 43 mm 


DENMARK 


Specifications 

Dimensions: (control/display unit) 125 x 165 x 36 mm 
(antenna coupler) 130 x 46 x 30 mm 

Weight: (control/display unit) 0.5 kg 

(antenna coupler) 0.19 kg 

Power supply: 9-15 V DC, 0.07 A including lamp 
Altitude: up to 15 000 ft 


Status 
In service in general aviation aircraft. 


Contractor 
Philips Radio Communications A/S. 


FRANCE 


Weight: (receiver) 1.8 kg 

(control unit) 0.8 kg 

(antenna) 1.5 kg 

Power supply: 27.5 V DC, 0.4A 
26 V AC, 400 Hz, 0.3A 

Frequency range: 190-2999.5 kHz 
Channel spacing: 500 Hz 

Preset channels: 20 


Status 
Fitted to several French Armed Forces helicopters and 
to the Eurocopter Tiger. 


Contractor 
Rockwell-Collins France. 


IPG-100F GPS receiver 


The IPG-100F is a five-channel P/Y single frequency 
GPS receiver with selective availability and anti-spoof- 
ing protection. The characteristics of the IPG-100F 
place it between the C/A standard positioning service 
and the P/Y precise positioning service dual frequency 
receivers. 

The system consists of the IPG-100F receiver and the 
L1 GPS antenna. The receiver contains five indepen- 
dent tracking channels for rapid acquisition and con- 
tinuous tracking of four satellites required to derive a 
navigation solution in three dimensions. 

The IPG-100F includes a four-line LCD display of 16 
alphanumeric characters providing GPS, waypoint and 
navigational data. A keyboard is used to access dis- 
plays, select system modes and enter data. Both the 
display and the keyboard include integral backlighting 
which is NVG compatible. 

The IPG-100F includes a circular connector on the 
front panel to allow the operator to enter crypto keys in 
the PPS-SM module, but it remains unclassified even 
when crypto keys are loaded. 

The system can be used in a stand-alone configur- 
ation or connected to an aircraft system through stan- 
dard interfaces. 


The Philips ap navigator for general aviation 
aircraft 


Specifications 

Dimensions: 145 x 85 x 120 mm 
Weight: 1.2 kg 

Power supply: 28 V DC, 12 W 


Contractor 
Rockwell-Collins France. 


MDF-124F direction-finder 

Developed for SAR operators, the function of the 
MDF-124F direction-finder is to localise the signal emit- 
ted by a distress beacon in order to rescue survivors on 
the ground or in the sea. 

The MDF-124F, with its integrated receiver, con- 
stantly scans and monitors 121.5, 243 and 406 MHz 
and meets the needs of SAR operators for an airborne 
system that reduces mission time by homing in on a 
localised beacon. It can also home in on a non-localised 
beacon because of its long-range detection capability. 
By combining the scanning of both 406 MHz, for long- 
range signal reception, and 121.5 and 243 MHz, for 
close-in reception, rescue time is reduced. Information 
provided by the COSPAS-SARSAT satellite detection 
system concerning position and identification of a bea- 
con is processed and refined by a ground station, and 
is updated every 90 minutes. 

The MDF-124F consists of the MDF-124F antenna, 
distress receiver and processing unit, packaged in a 
single watertight unit, and the BC-124F control unit. 

The antenna is a fully static rotating antenna con- 
trolled by a unique patented driver. This antenna cre- 
ates an AM modulation of incoming signals in the 
100-400 MHz frequency range and a PM modulation on 
a 406 MHz incoming SARSAT signal. 

The MDF-124F distress receiver is made of a dual fre- 
quency AM receiver, on 121.5 and 243 MHz, and of a 
406 MHz FM receiver. The two receivers are fully com- 
patible with all types modulation of the distress bea- 
cons. The MDF-124F also includes a VHF/UHF low 
noise preamplifier for use with an external receiver in 
the 100-400 MHz frequency range. 
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The signal processor receives the demodulated au- 
dio signal from the internal distress receiver or from the 
external VHF/UHF receiver. The MDF-124 is based on 
phase comparison performed by a microprocessor. 
The signal processor delivers relative bearing in three- 
wire synchro and ARINC 429 formats. When the 
MDF-124F is used in the SARSAT-COSPAS mode, the 
bearing is estimated during beacon silence if the air- 
craft heading is available. 

The BC-124F control unit allows the selection of the 
desired distress frequency or of one external receiver 
out of three. The control unit also indicates the recep- 
tion of a distress signal on a non-selected distress fre- 
quency. lf several SARSAT-COSPAS signals are 


received simultaneously, the BC-124F allows the selec- 
tion of the desired one. 


Specifications 

Dimensions: (MDF-124F) 90 x 315 mm diameter 
(BC-124F) 66.6 x 146 x 150 mm 

Weight: (MDF-124F) 3.5 kg 

(BC-124F) 0.7 kg 

Power supply: 27.5 V DC, 700 mA 


Contractor 
Rockwell-Collins France. 


The Rockwell-Collins France MDF-124F direction- 

finder with (left) the MDF-124F antenna, distress 

receiver and processing unit and (right) the 
BC-124F control unit 


Embedded GPS receiver 

The embedded GPS receiver consists of a radio fre- 
quency module and a digital module. The digital mod- 
ule implements 12 parallel channels to acquire and 
track up to eight satellites at the same time. One single 
processor is dedicated to signal processing. Internal 
data transfer between the GPS and the INS processor is 
accomplished through a direct interface which mini- 
mises data latency and allows accurate time tagging 
which is difficult to achieve in the case of separate GPS 
and INS units. 

The receiver has the capability to track all visible sat- 
ellites. With the deployment of the operational constel- 
lation of at least 21 satellites, as many as 11 will be 
visible at a given point. This capability maximises the 
continuity and smoothness of navigation outputs, the 
precision of navigation outputs which increases with 
the number of satellites tracked and the reliability and 
integrity of navigation outputs as it reduces the detec- 
tion time of a faulty satellite and allows for hardware 
redundancy. 

Most of the GPS signal processing is achieved digi- 
tally. From the down conversion in the RF module, 
everything is digitised using ASICs and highly inte- 
grated circuits. This has the advantages of high minia- 
turisation of the GPS_ receiver, signal-to-noise 
optimisation, operation independent of temperature 
conditions and time, and high reliability and flexibility. 


Specifications 

Absolute positioning accuracy: 

(standard positioning service) 100 m horizontal 
(precise positioning service) 18 m horizontal 
Differential positioning accuracy: 

(standard positioning service) 5 m 

(precise positioning service) 1m 


Status 
In production. 


Contractor 
SAGEM. 


The SAGEM GPS receiver embedded in a Uliss 
inertial navigation system 


Sigma RL-90 ring laser gyro 


inertial navigation system 
Sigma RL-90 is a positioning unit combining a high per- 
formance ring laser gyro inertial sensor and a GPS 
receiver. It is intended for use in combat aircraft where 
data is exchanged through a multiplexed databus. 
Sigma RL-90 offers all the benefits of a system 
associating ring laser gyros, a GPS receiver and a multi- 
sensor Kalman filter for both alignment and navigation. 


The SAGEM Sigma RL-90 ring laser gyro inertial 
navigation system 


The synergy between these three elements brings the 
following advantages: reduction in size, weight and 
power consumption owing to the integration of inertial 
and GPS functions; short alignment time on the 
ground, in the air and at sea; monitoring of sensor per- 
formance and integrity for GPS and INS; automatic in- 
flight calibration of inertial sensors; long-term stability 
of inertial performance and higher resistance to jam- 
ming and improved dynamic behaviour of the GPS. 

Sigma RL-90 provides, on a MIL-STD-1553B data- 
bus, attitude, linear accelerations, velocities, angular 
rates and position. Navigation parameters are simul- 
taneously available in pure inertial navigation, hybrid 
navigation and GPS navigation modes. The unit per- 
forms flight plan management and air data calculations. 
Sigma RL-90 comprises a positioning unit and a GPS 
antenna with integral preamplifier. It features high per- 
formance inertial components with three GLS 32-ring 
laser gyros and three A600 accelerometers. The A600 
accelerometer is designed from the A310 acceler- 
ometer of the Uliss inertial systems. This is specifically 
adapted to strapdown applications requiring high pre- 
cision Components without thermal regulation. The 
integrated electronic unit with gate array circuits, hybrid 
circuits and CMS technology contains smart peripheral 
cards with microprocessors consisting of a 1553B 
card, preprocessor card and GPS card. The navigation 
computer has a 1 Mops throughput. 

Sigma RL-90 is fitted to the Rafale. Two units per air- 
craft provide basic attitude, velocity and navigation 
data. 


Specifications 

Dimensions: 194 x 191 x 368 mm 

Weight: 16.5 kg 

Power supply: 28 V DC, 120 W 

Performance in pure inertial mode: 

(position) classified (roll and pitch) 0.05° 

(heading) 0.06°, (alignment) gyrocompass 4 nm, stored 
heading 30s 

Inertial/GPS performance: 100 m (C/A), 20 m (P) 


Status 
In series production for French Air Force and Navy 
Rafale aircraft. 


Contractor 
SAGEM. 


Sigma RM-90 ring laser gyro 


inertial sensor and GPS receiver 
The high performance of SAGEM’s ring laser gyro has 
made it possible to drastically reduce the size of the 
navigation system, while maintaining the full 1 nm/h 
performance. The Sigma RM-90 uses three GLC16 ring 
laser gyros and the same accelerometers and elec- 
tronics as the Sigma RL-90. 

The Sigma RM-90 is a positioning unit combining a 
compact ring laser gyro inertial sensor and GPS 
receiver. It offers all the advantages of a system associ- 
ating ring laser gyros, GPS receiver and a multisensor 
Kalman filter for both alignment and navigation. The 
Sigma RM-90 provides, on a MIL-STD-1553B databus, 
linear accelerations and velocities, angular rates and 
position. Navigation parameters are simultaneously 
available in pure inertial navigation, hybrid navigation 
and GPS navigation. The unit performs flight plan man- 
agement and air data calculations. 

The Sigma RM-90 comprises a positioning unit anda 
GPS antenna with integral amplifier. 


Specifications 

Dimensions: 270 x 194 x 191 mm 
Weight: 11.5 kg 

Power supply: 28 V DC, 120 W 
Performance: 1 nm/h 


Status 
In development. 


Contractor 
SAGEM. 


Uliss 45 inertial navigation system 
The Uliss 45 system has been optimised for high accu- 
racy in long-range navigation and certain other special 
applications. Its interfaces comply with ARINC 561 and 
embody significant flexibility, for example, in order to 
communicate with two DME or Tacan receivers, with 
Kalman filtering for better accuracy. The equipment is 
used on long-range transport aircraft and as an accu- 
rate position and velocity reference for flight develop- 
ment purposes. 


Specifications 

Dimensions: (navigator) 420 x 194 x 191 mm 
(control/display unit) 209 x 114 x 127 mm 
Weight: (navigator) 16 kg 

(control/display unit) 3 kg 

Power supply: 115 V AC, 400 Hz, 250 VA 
Accuracy: 1 nm/h CEP 


Status 
In service in Boeing KC-135 tankers and C-160 Trans- 
alls of the French Air Force. 


Contractor 
SAGEM. 


Uliss 52 inertial navigation system 
The Uliss 52 navigation system is designed for high per- 


formance combat aircraft. Avionics information and ; 


commands are distributed by a digital multiplexed data- 
bus. It comprises three units: a UNI 52 inertial navi- 
gator, a PCN 52 control/display box and a PSM 52 
mode selector fitted with an automatic insertion 


a. 


module to allow information such as flight plan, system 
data and maintenance information to be fed in. 


Specifications 

Dimensions: (navigator) 386 x 194 x 191 mm 
(control/display unit) 208 x 114 x 146 mm 

(mode selector) 148 x 38 x 127 mm 

Weight: (navigator) 15 kg 

(control/display unit) 3 kg 

(mode selector) 0.9 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 200 VA 
Accuracy: 1 nm/h CEP 


Status 
In production for French Air Force Dassault Mirage 
2000DA, N and D aircraft. 


Contractor 
SAGEM. 


Uliss 81/82 inertial nav/attack 


system 

The Uliss 81/82 combines in a single box all the func- 
tions of an inertial navigation and a fire-control system. 
It comprises three units: a UNA 81 inertial/attack box, 
a PCN 81 control/display unit and a PSM 81 mode 
selector. 

The system provides aircraft position, velocity and 
attitude information; computation of navigation and 
steering information to waypoints; position updating by 
navigation fixes; weapon delivery computations con- 
sisting of ballistics, determination of release point, rip- 
ple spacing of weapons, safety pull-up information and 
head-up display information for target acquisition and 
commands for blind release of stores; attack modes; air 
data computations and multiplex bus control for Gina- 
bus or MIL-STD-1553B. 


Specifications 

Dimensions: (navigator) %ATR short, 386 x 194 x 
191 mm 

(control/display unit) 216 x 116 x 153 mm 

(mode selector) 151 x 41 x 185 mm 

Weight: (navigator) 16 kg 

(control/display unit) 3.5 kg 

(mode selector) 1 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 220 VA 
Accuracy: position .1nm/h CEP, weapon delivery 
5 mrad 
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The Uliss 81 nav/attack system for the Alpha Jet 2 


Status 

The Uliss 81 is in service in the Dassault/Dornier Alpha 
Jet and Dassault Mirage V for Egypt and the Alpha Jet 
for Cameroon. The Uliss 82 is in service in the Sepecat 
Jaguar for India. 


Contractor 
SAGEM. 


Uliss 91/92 inertial nav/attack 


system 

The Uliss 91/92 combines in a single box all the func- 
tions of an inertial navigation and fire-control system. It 
comprises three units: UNA 91/92 inertial/attack box, 
PCN 91/92 control/display unit and PSM 91/92 mode 
selector. 

The system provides aircraft position, velocity and 
attitude information; computation of navigation and 
steering information to waypoints; position updating by 
navigation fixes; terrain reference update; weapon 
delivery computations consisting of ballistics, determi- 
nation of release point, ripple spacing of weapons, 


safety pull-up information, head-up display information 
for target acquisition and commands for blind release 
of stores; attack modes; air data computations and mul- 
tiplex bus control for Ginabus or MIL-STD-1553B. 

The 1 Mips computer offers a large choice of func- 
tions and important growth potential. 


Specifications 

Dimensions: (navigator) 386 x 194 x 191 mm, % ATR 
short 

(control/display unit) 216 x 116 x 153 mm 

(mode selector) 151 x 41 x 135 mm 

Weight: (navigator) 16 kg 

(control/display unit) 3.5 kg 

(mode selector) 1 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 220 VA 
Accuracy: 1 nm CEP position, 5 mrad weapon delivery 


Status 
In production for the Belgian Air Force Mirage 5 retrofit. 


Contractor 
SAGEM. 


Cirus attitude and heading 


reference system 

Cirus is a hybrid inertial attitude and heading reference 
system. Its basic design involves the use of inertial/ 
magnetic heading and air data hybridisation tech- 
niques. The system generates heading, attitude, angu- 
lar velocities, accelerations, true airspeed, pressure 
altitude and temperature. 

As an option, it can also deliver position and ground- 
speed data in conjunction with a Doppler navigation 
radar or a GPS receiver. The groundspeed vector sup- 
plied by the GPS system, with its medium term accu- 
racy, can be combined with the angular and linear 
speed data generated by Cirus, with its excellent short- 
term accuracy, to form a versatile high performance 
AHRS/GPS coupling system. 


Specifications 

Dimensions: 260 x 150 x 150 mm 
Weight: 5 kg 

Power supply: 28 V DC, 50 W 
Alignment time: <1 min 


Status 

In production. The Cirus system is fitted to the Eurocop- 
ter Super Puma Mk 2 helicopter. It has been selected 
for the French Air Force Transall retrofit and maritime 
patrol Alizé aircraft. 


Contractor 
Sextant Avionique. 


The Sextant Avionique Cirus attitude and heading 
reference system 
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Equinox ONS 200A Omega/VLF 
Designed for dual installation in commercial aircraft, 
the ONS 200A Omega comprises three units: an 
antenna coupler, receiver/processor and control/dis- 
play unit. The system operates in conjunction with the 
worldwide coverage provided by the eight Omega and 
eight VLF stations. The ONS 200A is compatible with 
the Sextant Avionique GPS sensor. 


Specifications 
Number of waypoints: 29 
Inputs and outputs: as for ARINC 599 


Receiver/processor 

Dimensions: % ATR short, 384 x 194 x 126 mm 
Weight: 7.8 kg 

Type: 16-bit microprocessor, 16-bit address bus and 
databus, cycle time 0.5 s 

Memory: (program) EPROM 18 k words 16 bits, (com- 
putation) RAM 4 k words 16 bits including 256 words in 
protected memory 


Control/display unit Type 20 

Dimensions: AT! 146, 146 x 114 x 164 mm 

Weight: 2 kg 

Display: 15 numerals and 16 status lights 

Antenna: 4 types available 

(Type 10) H-field, to ARINC 580, aerodynamic profile, 
311 x 235 x 48 mm, weight 3.3 kg 

(Type 30) E-field, 370 x 170 x 86 mm, weight 0.7 kg 
(Type 40) H-field ‘brick’ type for installation inside air- 
craft structure, 176 x 160 x 44 mm, weight 1.6 kg 
(Type 50) E-field coupler for aircraft’s ADF antenna 


Status 
In production. 


Contractor 
Sextant Avionique. 


Pan IK 


The Sextant Avionique ONS 200A Omega/VLF 
control/display unit 


Equinox ONS 500 and 600 
Omega/VLF 

The Equinox ONS 500 and ONS 600 are versions of the 
ONS 200A modified for military use. The antenna coup- 
ler units are the same, but the Type 500 receiver/pro- 
cessor has 5 k words of 16 bits for the RAM program, 
while the Type 600 operates with 4 k 16-bit words. They 
operate in conjunction with the Type 10 and Type 20 
control/display units. The Equinox systems are com- 
patible with Sextant Avionique’s Navstar GPS (see later 
entry). 


The Sextant Avionique ONS 500 and 600 
Omega/VLF 


Status 

In production. The French Navy operates the ONS 500 
and French Air Force transport and training aircraft 
have the ONS 600. 


Contractor 
Sextant Avionique. 


Equinox OSS T400 Omega system 
OSS T400 is the designation for a family of Omega navi- 
gation systems for commercial and military fixed-wing 
aircraft and helicopters, for use in conjunction with a 
central flight management computer with an ARINC 
429 databus. 

Each system comprises a control/display unit 
mounted on the flight deck, a remote receiver/pro- 
cessor unit and antenna. A choice of four types of 
antenna coupler permit optimised performance to be 
achieved. 


Status 

In production. The system has been chosen for the Das- 
sault Falcon 900 and the Cessna 406 operated by the 
French Customs. 


Contractor 
Sextant Avionique. 


Nadir Mk 1 Doppler navigation 
system 


The Nadir system comprises a processor and a control/ 
display unit and generates navigation guidance infor- 
mation from a Doppler velocity sensor. It can compute 
in geographical, UTM or grid co-ordinates, store the 
positions of up to nine waypoints, compute windspeed 
and direction, and preserve the navigation data 
between the two points after switch-off. Nadir can also 
provide special functions such as time to go to a way- 
point or destination, provide a steering signal to the 
autopilot of a helicopter, or correct the gimbal error of a 
gyrocompass. 


Status 

In production. The system is fitted to the French Army 
Light Aviation Corps’ Gazelle and Puma helicopters 
and also to other forces’ Cougar, Super Frelon and 
Gazelle helicopters. 


Contractor 
Sextant Avionique. 


a» Lone 
The Sextant Avionique Nadir Mk 1 system in a 


Gazelle helicopter. The control/display unit is at 
the lower centre 


Nadir Mk 2 navigation/mission 


management system 
The Nadir Mk 2 is a multipurpose processing and dis- 
play system that can store details of up to 100 way- 
points and the characteristics of up to 100 VOR/DME 
stations. It is not limited to Doppler but can operate with 
many other navigation sensors. Nadir Mk 2 comprises a 
4 MCU central processing unit and a general-purpose 
control/display unit. It can provide the following 
functions: 

navigation management based on Doppler, VOR/ 
DME, Tacan, Omega/VLF, GPS, heading sensor, iner- 
tial sensor and air data inputs; 
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The Sextant Avionique Nadir Mk 2 control/display 
unit 


flight management, with guidance for optimum 
cruise conditions, fuel and weight management and 
engine monitoring; 

air data computations involving speed, altitude and 
outside air temperature and 

interface with autopilot, 
indicators. 

Nadir Mk 2 may be used in a dual system configur- 
ation, in which one computer is responsible for navi- 
gation and flight management, while the second deals 
with weapons and aircraft management. 


radar and _ navigation 


Status 

In production. At the end of 1986 Nadir Mk 2 had been 
selected for 15 programmes including SA332 Cougars 
operated by the Spanish Navy and the Brazilian Navy. It 
has also been installed on Panther and Cougar helicop- 
ters sold to Eire, Kuwait, Singapore and Finland. The 
Nadir Mk 2 is being integrated on Cougars for the 
French Army and Panthers for the French Navy. 

A variant of the Nadir Mk 2, designated ‘Gemini’ and 
developed for fixed-wing applications, has been 
installed in a Cessna 406 of the French Customs, and 
has been selected for a retrofit programme of the Das- 
sault Atlantique ASW aircraft. 


Contractor 
Sextant Avionique. 


Nadir 10 integrated navigation 


and mission management system 

The Nadir 10 is an integrated navigation and mission 
management computer developed to provide mission 
assistance for military and civil light helicopters over 
both land and sea. The Nadir 10, which is less sophisti- 
cated than the Nadir Mk 2 (see previous entry), is 
designed to provide multisensor navigation from Dop- 
pler, radio navigation aids and so on, for flight manage- 
ment, navigation and mission management, and 
system links. A navigation management system deriva- 
tive, Gemini 10, is available for military transport aircraft 
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The Sextant Avionique Nadir 10 navigation and 
mission management system 


and a civil RNav derivative, Equinox 10, is also under 
development. 

The Nadir 10 weighs 3 kg in the basic version and 
consists of two modules: a front panel module and a 
processing/power supply module. 


Status 

In production. Nadir 10 has been selected for the Cou- 
gar and the Fennec, and Gemini 10 for French Air Force 
Transall aircraft. 


Contractor 
Sextant Avionique. 


Navstar GPS receiver system 

Sextant Avionique is planning to produce a complete 
range of equipment to receive transmissions from the 
US Defense Department’s Navstar GPS navigation sat- 
ellites. These systems can measure position to within 
10 to 40m, and the groundspeed of the vehicle to 
within 0.1 m/s. The Sextant Avionique GPS sensors use 
the SPS service (C/A Code: NSS 100-S and RNS 200) 
or the PPS service (PA code: NSS 100-P) and offer 


The Sextant Avionique NSS 100-P Navstar GPS 
and antenna 


The Sextant Avionique RNS 200 Navstar GPS 
sensor 
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many advantages including low weight, low power con- 
sumption, small size, ARINC 429, RS422 or MIL- 
STD-1553 modular interface, INS, AHRS or ADIRS 
coupling and high reliability. 

Two versions are offered: the NSS 100 and the RNS 
200. The NSS 100 is comprised of an antenna and a 
receiver/processor unit and weighs less than 1.5 kg. 

The RNS 200 receiver combines a ten-channel GPS 
receiver with an Omega/VLF sensor in a standard 
ARINC 2 MCU case. The unit is designed as a modular 
multisensor receiver for integration in a flight manage- 
ment system. It automatically calculates the best esti- 
mated position according to Omega and GPS 
constellation status and quality factors and performs 
controls to solve the integrity problems of both sensors. 
The RNS 200 can operate in four modes: three-dimen- 
sional GPS, Omega relative, Omega absolute and 
dead-reckoning. An ARINC 429 interface is standard. 


Status 

Production of the NSS 100 was planned for 1992 for 
Rafale and Mirage aircraft. The RNS 200 is in pro- 
duction for the Dornier 328. 


Contractor 
Sextant Avionique. 


Ring laser gyros 

Sextant Avionique currently produces two types of Ring 
Laser Gyro (RLG): a three-axis monobloc 14 cm path 
length RLG, called PIXYZ, and a 33cm path length 
RLG. 

With its three-axis PIXYZ model, Sextant Avionique is 
developing mid-course guidance and control systems 
for tactical missiles, anti-ship missiles, anti-missile miss- 
iles, submunitions dispensers and so on, also for heli- 
copters or military aircraft. 


Sextant Avionique’s 33 cm path length RLG is used 
for military stand-alone systems called Totem and iner- 
tial reference systems on Ariane 4 and 5 launch 
vehicles. The Totem demonstrator system for military 
aircraft was bench tested in 1986 and began flying in 
1987, initially in a Nord 262 and later in a Mirage III air- 
craft. Following these flight evaluation trials Sextant is 
offering the Totem inertial system in the 0.7 nm/h class. 

Transall flight tests have demonstrated 0.5 nm/h 
performance. 


Status 
In production. In mid-1988 the Totem system was selec- 
ted for the retrofit of the Transall C-160 transport 
aircraft. 


Contractor 
Sextant Avionique. 


The Sextant Avionique Totem ring laser gyro 
inertial reference system 


Type 550-2 high accuracy attitude 


and heading reference system 

The 550-2 attitude heading reference system, a correct- 
ive computation card of SFIM design, is claimed to be 
the only such instrument to guarantee a vertical accu- 
racy of 0.3° (10) for all flight manoeuvre conditions. The 
550-2 twin gyro platform is the ideal low-cost solution to 
back up inertial systems or as the main gyro system for 
trainers. 


Specifications 

Dimensions/weight: (gyro unit) 6 |, 6.5 kg 
(electronic unit) 5 |, 4.6 kg 

Power supply: 115 V AC, 400 Hz, <1A 


Status 
No longer in production. 


Contractor 
SFIM Industries. 


Aircraft piloting inertial reference 


strapdown sensor 
The Aircraft Piloting Inertial Reference Strapdown 
(APIRS) sensor responds to the demand for low-cost 
inertial measurement units. It replaces conventional 
vertical gyro, directional gyro, rate gyros and accelo- 
remeter packages with one single highly reliable low- 
size lightweight box. Used in conjunction with a static 
magnetometer, APIRS provides, through an ARINC 
429 databus, three-axis attitude, magnetic heading, 
angular rates and acceleration data about the body 
axes of the aircraft for AFCS and EFIS. When interfaced 
with an air data system, it also furnishes inertial baro- 
altitude and inertial vertical speed data. 

APIRS is of modular construction and consists of an 
inertial measurement unit which contains the primary 


The aircraft piloting inertial reference strapdown 
sensor 
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sensors and associated electronics, a power supply 
module, an EMI/lightning protection and connector 
module and a harmonization unit for safeguarding the 
installation and magnetometer calibration data. Growth 
capability includes GPS and higher dynamics. 


Specifications 

Dimensions: 289 x 105 x 114 mm 
Weight: <3.5 kg 

Power supply: 28 V DC, <30 W 


Contractor 
SFIM Industries. 


Strapdown heading and attitude 


reference platform 

The Strapdown Heading and Attitude Reference Plat- 
form (SHARP) is a high-accuracy primary navigation 
system specifically for use in helicopters and aircraft. It 
provides outputs for basic auto-stabilisation and also 
for pressure altitude and airspeed indications and 
incorporates a gyro platform and a static magnet- 
ometer. SHARP can also interface with other aircraft 


sensors, including air data, Doppler radar and Navstar 
GPS; low airspeed computation and vertical acceler- 
ation are optional features. SHARP can include a GPS 
receiver with P or C/A code and an analogue synchro 
output. 

SHARP can be aligned within 90 seconds before or 
during flight, on the ground or on board ship. The mag- 
netometer is automatically calibrated in flight in under 
10 minutes. 


Specifications 

Dimensions: ARINC 600 (4 MCU) 

Weight: (with air data computer) 6.5 kg 
Power supply: 28 V DC, 70 W 

Accuracy: (heading) 0.7° 

(pitch and roll) 0.35° 

(free directional mode) 5°/h 

(altitude) +10 m 

(airspeed) +2 kts 

(present position) 1% with Doppler coupling 


Status 
In production. SHARP has been selected for retrofit to 
German Air Force Alpha Jet aircraft. 


The SFIM SHARP heading and attitude reference 
platform 


Contractor 
SFIM Industries. 


8900 VOR/ILS 


The Series 8900 is intended for use in military aircraft 
and is available in four combinations of VOR/ILS, 
marker and 30 Hz receiver, housed in a % ATR box orin 
special configuration to suit the application. Each cov- 
ers the ILS/VOR band with 200 channels at 50 kHz 
spacing and 40 channels in the glideslope receiver. 


Status 

In service on the Mirage 2000 and helicopters such as 
the AS 330 Puma and AS 355 Ecureuil. No longer in 
production. 


Contractor 
Thomson-CSF CNI Division. 


13000 VOR/ILS receiver 

The 13000 VOR/ILS receiver is designed for military air- 
craft. Extensive use is made of digital electronics tech- 
nology and an ARINC 429 interface is incorporated. 


Specifications 
Format: % ATR short 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


Airtac airborne Tacan beacon 

The Airtac Tacan beacon system is designed for instal- 
lation aboard tankers or lead aircraft so that they can be 
located by other aircraft. It operates in the same way as 
a standard Tacan beacon except that it provides only 
15 Hz information, in line with antenna size require- 
ments. The system is therefore compatible with any 
standard Tacan that can operate with 15 Hz only, such 
as AN/ARN-52, Mitac and Deltac. Traffic capacity of the 
Airtac Is identical with that of anormal Tacan beacon in 
that it can reply to a maximum of 100 aircraft. 

The system comprises a transmitter/receiver, a 
remote-control box, an electronically scanned antenna 
that produces a 15 Hz modulation and an adaptor dri- 
ven by a compass signal controlling the electronic 
rotation of the antenna so that the bearing information 


The hemispherical antenna housing for the 
Thomson-CSF Airtac system mounted under the 
fuselage 


The Thomson-CSF Airtac system showing (top) 
the antenna and (left to right) the transmitter/ 
receiver, remote-contro/ box and adaptor 


provided to the interrogating aircraft is always related to 
magnetic North irrespective of the heading of the bea- 
con aircraft. 


Specifications 

Dimensions: (transmitter/receiver) 
340 mm 

(aerial) diameter of hemisphere 280 mm 
Weight: (transmitter/receiver) 15 kg 
(antenna) 5 kg 

Number of channels: 20 at 63Y, 64 at 126X 
Peak power output: 100 W 

Receiver sensitivity: -93 dBm 


220 xX 420 x 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF Deltac Tacan system 


Deltac Tacan 

The Deltac Tacan was designed for the Dassault Mir- 
age 2000. Based on a % ATR box, the fully solid-state 
transmitter/receiver is of modular design (including the 
RF generator), has built-in self-test facilities, does not 
need forced air cooling and contains a microprocessor 
for data-filtering and area navigation computation. 


Specifications 

Weight: 10 kg 

Power supply: 115 V AC, 400 Hz, 75 VA 
28 V DC, 50 mA 

Acquisition time: (bearing) 5s 
(distance) 1s 

Tracking rate: (bearing) 20°/s 
(distance) 4500 kts 

Memory: (bearing) 3-5 s 

(distance) 8-12 s 

Accuracy: (bearing) +21° 

(distance) +20.1 nm 

Modes: air-to-air, transmitting and receiving 
Sensitivity: -90 dBm 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


NC 12 airborne Tacan 
interrogator 

The NC 12 is a very small and lightweight Tacan 
interrogator which fully complies with STANAG 5034, 
the improved MIL-STD-291. It is an all-digital system 


The Thomson-CSF airborne Tacan interrogator 


with the NR13 control box and NC 12 


transmitter/receiver 


fitted with ARINC 429 or 582 standard outputs. It pro- 
vides the pilot with digital distance and bearing relative 
to Tacan beacons on the NR 13 control box indicator. 
When it is coupled with the additional NR 12 digital/ 
analogue adaptor from Thomson-CSF CNI Division it 
provides information in an analogue form. The NC 12 
interrogator can be used either on new aircraft or for ret- 
rofit applications. 

In air-to-air mode the pilot is supplied with distance to 
another aircraft fitted with similar equipment. A warning 
light indicates the presence of any jamming of the bear- 
ing and distance information. 

The NC 12 interrogator is fully adapted to advanced 
radio navigation through the provision of W and Z chan- 
nels for DME-P compatibility, or through an optional 
built-in databus interface such as for the MIL- 
STD-1553B standard. 


Specifications 

Dimensions: (NC 12 transmitter/receiver) 318 x 91 x 
193.5 mm 

(NR 13 control box) 144 x 63 x 57 mm 

Weight: (NC 12 transmitter/receiver) 5.5 kg 

(NR 13 control box) 0.7 kg 

Power supply: 28 V DC, 1.4 A, 40 W 

Transmission power: 350 W 

Frequency range: (transmit) 1025-1150 MHz 

(receive) 962-1213 MHz 

Number of channels: 126 X channels, 126 Y channels 
Accuracy: 0.1 nm and 1° 

Altitude: 100 000 ft 


Status 
In production for the Mirage 2000 and F1-CT, Super 
Puma, Dauphin and Tucano. Selected for the Rafale. 


Contractor 
Thomson-CSF CNI Division. 


Over the horizon target 


designation system 

The Over The Horizon Target (OTHT) system is 
designed to detect and locate targets beyond the hor- 
izon and to transmit the co-ordinates to a coastal bat- 
tery or launch ship. The complete system consists of 
equipment for acquisition and transmission. 

The ORB-32 panoramic radar detects, locates, ident- 
ifies through the use of IFF data and automatically 
tracks the targets. The ORB-32-03 version for helicop- 
ters contains an antenna with IFF capability in the 
radome and, in the fuselage, a frequency agile trans- 
ceiver, junction box, radar control unit, scan converter, 
9 in TV scope and a track-while-scan processing unit. 
The IFF option includes an IFF adapation unit and IFF 
control unit. 

The transmission of data takes place by conventional 
Or jam-protected UHF radio over the frequency range 
225-400 MHz. The jam-resistant version consists of a 
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TDP-500 Series unit which allows data transmission in 
the frequency-hopping mode at 64 hops/s and gener- 
ates system synchronisation, and an ERM-9000 trans- 
ceiver equipped with a frequency-hopping unit. The 
conventional version consists of a MSA-300 modulator 
which converts the message into two LF tones for the 
UHF transceiver, and a CDM-6000 which receives infor- 
mation in the form of LF tones and converts them back 
to digital form. 


Contractor 
Thomson-CSF CNI Division. 


TDM-709 distance measuring 
equipment 

The TDM-709, designed on the basis of advanced sig- 
nal processing techniques, is an ARINC DME intended 
more particularly for airliners. It operates in frequency 
diversity, enabling it to measure distances simul- 
taneously in relation to five ground stations. 


Status 
In production. 


Contractor 
Thomson-CSF CNI Division. 


Thomson-CSF TDM-709_ digital DME 


transmitter/receiver 


The 


TLS-727 airborne MLS receiver 


To meet the new air traffic requirements of the 1990s, 
Thomson-CSF is developing a uniform range of 
onboard equipment for en route navigation, to allow all- 
weather approach and landing for civil and military 
aircraft. 

The TLS-727 MLS airborne equipment complies with 
ARINC 727 standards and incorporates advanced digi- 
tal processing techniques and highly sophisticated 
maintenance software. 


Specifications 
Dimensions: 320 x 194 x 57 mm 
1/O interfaces: ARINC 429 or MIL-STD-1553B 


Status 
The civil prototype has successfully undergone flight 
testing. 


Contractor 
Thomson-CSF CNI Division. 


TLS-2000 integrated airborne 


landing system 

The TLS-2000 is a combined MLS/ILS/VOR/Marker 
receiver designed for combat and military transport air- 
Craft. It is suitable for new fixed- and rotary-wing military 
aircraft or for retrofitting. The MLS mode combined 
with a precise distance measurement provides full 
approach capability. 

TLS-2000 takes advantage of the latest advanced 
technology in the microwave frequency range to com- 
bine the functions in a light compact unit. Compatibility 
with the latest high performance flight control systems, 
digital indicators and analogue instruments is guaran- 
teed by a high-speed digital dual MIL-STD-1553B 
multiplexed bus or ARINC 429 low speed and ARINC 
727 analogue outputs. 

In addition to ensuring very high reliability, the design 
is based on multiprocessor architecture with cross-su- 
pervision providing a high level of integrity. 


Specifications 

Dimensions: (receiver) 2 ATR short 
(control box) 165.1 x 57.1 x 146 mm 
Weight: (receiver) 4 kg 

(control box) <1 kg 

Power supply: 28 V DC 

Reliability: >7000 h MTBF 


Status 
Selected for both versions of Rafale. 


Contractor 
Thomson-CSF CNI Division. 


The TLS-2000 consists of a control box and 
receiver unit 


The Thomson-CSF TLS-727 airborne MLS receiver 
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ADF 2000 Series 

Becker produces a range of fully transistorised radio 
compass systems covering the frequency range 200- 
1799 kHz and using a combined loop/sense antenna, 
an approach which is said to simplify installation and 
reduce costs. 

There are several versions in the family of ADF 
receivers. The ADF 2079, in conjunction with the indi- 
cator ID 2070, is for light aircraft, while the ADF 2080 
and 2081 are for business aircraft and helicopters 
where the ADF bearing is displayed on a RMI. The ADF 
2080 drives three-wire synchro and sine/cosine RMIs, 
while the 2081 drives only the latter type. 

The ADF 2079 uses a 28 V DC supply and can be 
continuously tuned across the band in 1 kHz steps. By 
switch selection A2/A3 and A0/A1 signals can be moni- 
tored. The ADF 2080 can drive any manufacturer’s RMI. 


Specifications 

Dimensions and weight: (antenna) 190 x 330 x 
54 mm, 1.7 kg 

(receiver) 47.5 x 146 x 203 mm, 1.0 kg 

(indicator) 82.5 x 82.5 X 135 mm, 0.5 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


The Becker ADF 2000 Series 


ADF 3500 receiver 

The ADF 3500 is the latest family of ADF receivers from 
Becker, designed to match with the 3000 Series of navi- 
gation and radio units and for operation in a wide range 
of small and medium-sized aircraft and helicopters. The 
frequency range 190-1799 kHz is covered, plus the 
maritime distress frequency of 2182 kHz. A variable 
speed control, with steps of 0.5, 1, 10 or 100 kHz, facili- 
tates rapid frequency changes. Two frequencies can 
be displayed together and frequencies can be stored 
for rapid reselection. A 28 V DC power supply is 
required. 

There are three versions in the ADF 3500 family. The 
ADF 3502 has its own indicator, the 3503 drives stan- 
dard synchro RMlIs and the 3503 drives sine/cosine 
RMls. A second remote-controller can be used with all 
three variants. 


Status 
Under development. 


Contractor 
Becker Flugfunkwerk GmbH. 


The Becker ADF 3500 receiver 


GERMANY 


GNav 3750 global navigation 


system 

The GNav 3750 global navigation system continuously 
tracks 12 satellites simultaneously on 12 separate and 
parallel channels. Loss of lock on one channel has no 
impact on the other channels. It also has a 12-channel 
Loran receiver. The system provides all flight navigation 
information, including latitude and longitude, magnetic 
heading, range and bearing to destination, speed and 
course over the ground, ETA, cross-track error, altitude 
and velocity made good. Real-time differential GPS is 
available as an option. 

The GNav 3750 incorporates Jeppesen database 
cards which provide information on VORs, NDBs, inter- 
sections and special use airspace. SIDs and STARs are 
available as an option. 

The control and display unit has two rows of 20 
characters formed by a bright matrix LED. An anti- 
reflective filter and a bright display for wide-angle view- 
ing provide excellent display visibility in all cockpit light- 
ing conditions. The control unit incorporates flush 
guarded keys to eliminate possible inadvertent key acti- 
vation. The display and background lighting are manu- 
ally selectable or automatically controlled through a 
photoelectric cell. 

The GNav 3750 is available in three versions: GPS 
only, Loran only or GPS/Loran combination. 


Specifications 

Dimensions: (controller) 57 x 140 x 127 mm 
(receiver) % ATR short 

Weight: (controller) 0.68 kg 

(receiver) 1.82 kg 

(antennas) 0.68 kg 

Power supply: 11-35 V DC 

Reliability: 30 000 h MTBF 


Contractor 
Becker Flugfunkwerk GmbH. 


Nav 2000 family 

The Nav 2000 is a full IFR navigation system, the basic 
building block of which is the NR 2030 VOR/Loc sys- 
tem which is available with or without a marker receiver. 
The top of the line member of the family is the NR 
2020/40 which can drive a pictorial navigation display. 
DME systems can be fed from both the NR 2020/40 
and NR 2030. The NR 2020/40R is the same as the NR 
2020/40 but is driven by the remote-control unit CU 
2020/40. 


Specifications 

Dimensions: (NR 2020/40 and 2030) 47.5 x 146 x 
230 mm 

Weight: (NR 2020/40) 1.2 kg 

(NR 2030) 1.1 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


The Becker Nav 2000 system 


Nav 2029 VOR/Loc system 

The Nav 2029 VOR/Loc system comprises the NR 
2029 indicator and is suitable for both VFR and IFR 
flights. DME systems can be fed from the NR 2029 and 
the GM 2000 glideslope/marker indicator can be add- 
ed to provide full ILS capability. 


Specifications 
Dimensions: 146 x 47.5 x 234 mm 
Weight: 1.2 kg 


Status 
In service but no longer in production. 


Contractor 
Becker Flugfunkwerk GmbH. 


Nav 3000 VOR/ILS system 
The Nav 3000 is a series of VOR/ILS receivers which 
can be used in many airborne applications; the sets 
cover the VOR/ILS frequency band and there is also a 
glideslope receiver available. The family features push- 
button operation and liquid crystal display read-out of 
selected frequency. The receiver can interface with a 
number of commercially available indicators. 
Additionally, the NAV 3000 can be operated from a 
remote-control unit, the CU 3300. This is particularly 
useful in a tandem-seat trainer where any frequency 
change made in one cockpit is shown in the other. 


Specifications 

Dimensions: (control box) 146 x 47.5 x 225 mm 
(associated RMI display) 82.5 x 82.5 x 129.5 mm 
Weight: (control box) 1.2 kg 

(associated RMI display) 0.95 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 
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The Becker NR 3300 VOR/ILS receiver and 
indicator 


Nav 3301 VOR/Loc system 


The Nav 3301 is asmall navigation set with liquid crystal 
display read-out of frequency covering the VOR band 
with 200 channels at 50 kHz spacing. The set is 
designed mainly for light aircraft and gliders and is the 
same size as the associated Becker AR 3201 radio 
transceiver. Any four frequencies can be stored in a 
memory for easy recall and the frequency display can 
be selected to show VOR radial independently of the 
indicator. 

There are three versions in the Nav 3301 family, des- 
ignated 3301-1), (2) and (S). The 3301-(1) and (2) 
require an external indicator, the (S) does not. Only the 
(1) cannot show VOR radial digitally, while only the (S) 
cannot handle DME signals. The (S) is particularly suit- 
able for gliders and balloons and for VFR light aircraft 
operations. 


The Becker AR 3201 communications receiver 
(top) and the NR 3301 navigation receiver in a 
typical glidescope installation 
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Specifications 
Dimensions: 60.6 x 60.6 x 212.5 mm 
Weight: 0.9 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


The Becker Nav 3301 VOR/Loc system 
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Integrated navigation systems 
Deutsche Aerospace is developing a series of inte- 
grated navigation and navigation management 
systems. 

The first member of the family will be a multisensor- 
based navigation system with integrated GPS or GPS/ 
GLONASS receiver module, expanding the functional- 
ity of an ARINC 743A receiver by addition of navigation 
integration, via Kalman filtering, and navigation man- 
agement functions. The system will be delivered in a 
2 MCU configuration. All software is in Ada. First deliv- 
eries are planned for the fourth quarter 1993. Appli- 
cation areas are helicopters and business and 


commuter aircraft. Existing navigation equipment, such 
as gyros and VOR/DME, can be interfaced via ARINC 
429 or analogue inputs. The system is operated via a 
companion CDU or a digital map display. 

Future development plans include an integrated unit 
which uses an internal inertial measurement unit. It is 
intended as replacement for existing AHRS equipment, 
retaining all their functions while adding stable, long- 
term navigation with minimum wiring changes. Such 
systems will be compliant with requirements yet to be 
approved for GPS-based non-precision and special Cat 
1 approaches. 

Work will lead to the development of an integrated 


GPS/INS navigation and landing system, based_.on dif- 
ferential GPS and carrier phase-tracking techniques. In 
accordance with existing FAA plans, this system is 
planned to become available in 1997. 


Status 
Under development. Flight trials with functional models 
were conducted in 1992. 


Contractor 
Deutsche Aerospace AG Radar & Radio Systems 
Division. 


DKG cockpit map displays 

The DKG is a cockpit map display for helicopters. The 
map display is controlled by the navigation system 
which shifts, zooms and rotates the map according to 
the flight motion. The equipment software offers full 
command and control functionality. The map data is 
stored in semi-conductor memory. A sortie-related map 
can be transferred from the ground-based planning sys- 
tem to the airborne system by means of a solid-state 
mission data transfer system. The DKG features a 
68020 CPU with a 512 by 512 pixels 50 Hz interlaced 
display, external semi-conductor 8 Mbytes exchange- 
able memory, independent access to two displays and 
MIL-STD-1553B bus interconnection to the navigation 
system. 

The DKG 3 is a low-cost electronic map display for 
helicopters and fixed-wing aircraft. It replaces the tra- 
ditional knee-board and paper maps with a fully elec- 
tronic multicoloured movable map with additional 
mission-related information. Position is continuously 
tracked on the selected map without page breaks by 
means of a GPS-based navigation component. 


Contractor 
Dornier GmbH. 


Helicopter electronic map display 
system 


Dornier has received a contract from the German Pro- 
curement Agency to develop a digital map display sys- 
tem for the PAH-2 anti-tank helicopter. The digital map 
display consists of a highly integrated processing unit 
for image generation and a mass memory unit for map 
data storage. The maps are displayed with graphical 
overlays to represent navigation and tactical infor- 
mation on high resolution colour monitors. The advan- 
tage of this system is that all map-based information 
can be displayed in an endless and continuous form 
directly tied to the helicopter flight path. 

The digital map data is derived from paper maps and 
aerial or satellite photography; a laser scanner is used 
for digitisation of the source material. The data sets are 
subdivided into files for storage in the mass memory 
and for endless display in the glass cockpit. The dis- 
played information can be laterally moved and rotated. 
A continuous zoom facility is available for detail 
enlargement. For display of flight and planning data 
various graphical symbols representing position, flight 
path, wind direction and so on, are available. Other 


information such as groundspeed and altitude can be 
displayed by means of numeric symbols. 

The system can also be employed for graphical com- 
munication, relaying flight events directly to the ground 
operator. Using manual controls the pilot places a sym- 
bol on the map which, via data link, is transferred to the 
map in the ground station. In the reverse direction the 
Onboard map display system can receive and display 
information from the ground station. 

For future applications the digital map display sys- 
tem will include special obstacle and relief map data to 
aid helicopter operations at night and under adverse 
weather conditions. 


Status 
Under development for the PAH-2 helicopter. 


Contractor 
Dornier GmbH. 


Doppler navigation system for the 
Alpha Jet 


LITEF has built 190 Doppler navigation sets for the Ger- 
man version of the Dassault/Dornier Alpha Jet. The sys- 
tem is used in conjunction with a Teledyne Ryan 
Electronics AN/APN-220G Doppler velocity sensor 
built under licence in Germany. 

With the addition of aircraft attitude and heading as 
correction factors, the system computes a number of 
quantities for navigation. A unique filter permits a very 
accurate instantaneous velocity to be derived for weap- 
ons delivery. The computer provides signals to the con- 
trol/display unit for the following outputs: present 
position, up to 10 waypoints or target co-ordinates, four 
Tacan co-ordinates (including channel number and sta- 
tion height), five targets of opportunity, automatic cor- 
rection for magnetic variation, fix and update facilities 
(using Tacan or known points), groundspeed and drift, 
windspeed and direction, range and bearing to way- 


The LITEF Doppler system for the German Air Force Alpha Jet 
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points or targets, time to go to waypoints or targets, 
automatic backup calculation for failures and diagnos- 
tic test results. 


Specifications 

Weight: (sensor) 9 kg 

(nav computer) 6.5 kg 

(control/display unit) 2.2 kg 

Power supply: (total) 28 V DC, 136 W 

Accuracy: 0.45% CEP 

Range: 40-600 kts, 0-50 000 ft over land with pitch and 
roll up to 45°. Accurate navigation between +80° 
latitude 

Reliability: (predicted) (sensor) 8000 h 

(computer) 6000 h 

(control/display unit) 12 000 h 


Status 
In service in the German Air Force Alpha Jet. 


Contractor 
LITEF GmbH. 


Inertial measurement unit for 
Eurofighter 2000 


The Inertial Measurement Unit (IMU) is part of the Eur- 
ofighter 2000 quadruplex fly-by-wire flight control sys- 
tem. It has a strapdown design and is housed ina single 
box which is internally separated into four channels. 

Measurement of aircraft body angular rates and lin- 
ear accelerations and calculation of attitude and head- 
ing angles is accomplished by the IMU. It performs 
autonomous heading alignment at system start-up. To 
provide damping of air data disturbances and to pro- 
vide a backup source of air data, the IMU computes 
angle of attack, sideslip, TAS and altitude data based 
on inertial measurement and augmented by signals 
from the air data sensors, when available. 

The IMU contains four dual-axis dynamically tuned 
LITEF gyroscopes and eight single-axis LITEF pendu- 
lum accelerometers mounted in a skewed-axis orient- 
ation. This combination of accelerometers and gyro- 
scopes is about half the number of sensors used in con- 
ventional systems architecture and _ therefore 
represents a considerable weight saving. 


Status 
Under development for the Eurofighter 2000. 


Contractor 
LITEF GmbH. 


The LITEF inertial measurement unit for the 
Eurofighter 2000 


LCR-88 attitude and heading 


reference system 

The LCR-88 is a strapdown Attitude and Heading Refer- 
ence System (AHRS) specifically designed to meet the 
requirements of the commuter and general aviation 
market. A version with increased angular rate capa- 
bility, designated LCR-88A, is available for applications 
in trainer aircraft. It contains a pair of two degree-of- 
freedom dry-tuned gyros and three linear acceler- 
ometers. The design is based on LITEF’s reliability pro- 
ven LTR-81 ARINC 705 AHRS. The system operates 
with 28 V DC power. Several configurations are avail- 
able to meet the interface requirements for integration 
into the available avionics packages on the market. 


The LITEF LCR-88 attitude and heading reference 
system 


Specifications 

Dimensions: 388 x 124 x 194 mm 
Weight: 6.3 kg 

Power supply: 28 V DC, 85 W 
Reliability: >7000 h MTBF 


Status 

In production for business jets, turboprops, commuter 
aircraft and helicopters. The LCR-88A has been selec- 
ted by Pilatus as the standard AHRS for the PC-9 turbo- 
trainer and by Aero Vodochody for the L-59. The 
LCR-88M has been tested for the German Air Force 
C-160 Transall. 


Contractor 
LITEF GmbH. 


LCR-92 LAHRS attitude and 


heading reference system 

The LCR-92 is an extremely small and light strapdown 
reference system, using LITEF fibre optic gyros. It pro- 
vides pitch, roll, magnetic heading information and 
angular rates around the aircraft body axes, replacing 
conventional vertical/directional gyro installations in 
one single box. 

The system features full compatibility with modern 
digital cockpit instruments with an ARINC 429 databus. 
Analogue outputs for use with conventional mechanical 
indicators are available as an option. 


The LCR-92 \WAHRS attitude and heading 


reference system 


Specifications 

Dimensions: 260 x 98 x 125 mm 

Weight: 2.1 kg plus 0.3 kg for synchro board 
Power supply: 28 V DC, <25 W 

Reliability: >5000 h MTBF 


Coniractor 
LITEF GmbH. 


LFS-90 fibre optic sensor package 
The LFS-90 is a fibre optic gyro system for flight control 
applications. The system is based on three fibre optic 
gyroscopes with closed loop electronics in a triax con- 
figuration. The system provides roll, yaw and pitch 
rotation rate signals via a serial digital interface. The 
package of 0.6 litres weighs less than 0.7 kg. 


Status 

The LFS-90 was integrated into a drone flight control 
system and flight tests were conducted in October 
1991. The first units have been delivered to Dornier for 
the Drone Anti-Radar (DAR) programme. 


Contractor 
LITEF GmbH. 


LKS-91 gyro stabilisation system 
The LKS-91 gyro stabilisation system is an accurate, 
robust and reliable stabilisation system. A two degrees 
of freedom dry-tuned gyro, miniaturised digital elec- 
tronics and mechanical mounting are combined into a 
compact unit. Typical applications are for use as an 
angle or turn rate sensor for the stabilisation of anten- 
nas, periscopes and other items fitted to vehicles. The 
LKS-91 can also be integrated in north-seeking and 
assorted measuring systems. 


Specifications 

Dimensions: 65 x 78 mm diameter 
Weight: 0.42 kg 

Power supply: +15 V AC, 5 V DC 
Reliability: >1000 h MTBF 


Contractor 
LITEF GmbH. 


The LITEF LKS-91 gyro stabilisation system 


LWR-85 weapon reference packet 
The purpose of the LITEF LWR-85 strapdown packet is 
to provide data to the flight guidance and control sys- 
tem of the German Navy Kormoran 2 anti-ship guided 
missile. : 

The LWR-85 supplies strapdown angular rates and 
translatory accelerations, as well as a time standard for 
synchronous processing of this measured data. 

The LWR-85 unit is composed of the sensor block 
and electronic cards. Together with other subassembly 
groups of the missile flight guidance and control sys- 
tems it is integrated into a card cage and powered from 
a central missile power source. 

The sensor block contains inertial sensors which are 
insulated against vibration. These sensors consist of 
two K-273 two-axis dynamically tuned gyros and three 
B-280 single-axis pendulous accelerometers. 

The electronics consist of four electronic printed 
Circuit boards containing the instrument caging elec- 
tronics, the analogue-to-digital conversion electronics 
and the excitation electronics needed to operate the 
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The LITEF LWR-85 weapon reference strapdown packet 


gyroscopes. The Imbus-CPU card contains a powerful 
68000 computer and links the LWR-85 to the missile 
system via the DASA Modus bus. The 68000 computer 
provides currently measured data, reads and decodes 
control words, sequences the control of operating 
modes such as system run-up, active mode and test 
and provides system sensor error term compensation 
and self-test. 


Specifications 
Volume: 2.7 | 
Weight: 3.3 kg 


Status 
In series production for the Kormoran anti-ship missile. 


Contractor 
LITEF GmbH. 


Strapdown technology for 


helicopters 

Based on the in-service proven LTR and LCR strap- 
down reference systems, LITEF is developing a family 
of LITEF Helicopter Reference (LHR) and LITEF Heli- 
copter Navigation (LHN) systems. 

The LHR AHRS makes use of LITEF’s Analytical Air 
data System for Helicopters (LAASH) to provide speed 
augmentation within the entire speed regime of heli- 
copters. True airspeed and side-slip angle could be dis- 
played if so desired. 

In the navigation configuration the LHN uses a Dop- 
pler velocity sensor for speed augmentation purposes. 
TAS and side-slip are available within the entire flight 
domain in this configuration and can be displayed. 

Both versions have identical hardware. For commer- 
cial applications the LCR-88 hardware is used. The two 
different functions are accomplished by making the 
AHRS software a subset of the navigation software. 
Selection is achieved by programmed pins. 


LHN-88 strapdown inertial reference unit 
The LHN-88 is a strapdown inertial reference unit 


The LITEF LHN-88 navigation system 


especially designed to provide modern helicopters with 
all the signals required for the flight control system 
including the autopilot. In combination with a mag-sen- 
sor and a Doppler radar it provides en route and nap-of- 
the-earth navigation. A flight-test-proven algorithm for 
the mag-sensor in-flight calibration and accurate high 
and low analytical TAS determination are included in 
the system. 

The application of K-273 two-degree-of-freedom 
gyroscopes in a skewed-axis configuration forms the 
basis to detect and isolate failures, providing fail-oper- 
ate features in a duplex redundant configuration. 


Contractor 
LITEF GmbH. 


DME/P 400 dual mode airborne 


interrogator 

The DME/P 400 airborne unit was developed in 1985 as 
a precision distance-measuring equipment for use with 
the Microwave Landing System (MLS). The DME/P 400 
is based on the Initial Approach Mode (IAM) and Final 
Approach Mode (FAM) of the ground element of MLS 
and combines the conventional DME and DME/P func- 
tions in one unit. The IAM is fully compatible with DME, 


which is important as there may not always be a DME/P 
ground system to complement the airborne precision 
equipment and vice versa. 

The airborne interrogator switches automatically 
from IAM to FAM and has the same linear broadband 
and narrowband receiver as the MLS ground system. 

The DME/P 400 offers high reliability and continuity 
of service through the use of new technology micro- 
units and solid-state RF power devices. Continuous 


microprocessor fault monitoring and BITE capability 
allow fault detection down to module level. As with the 
MLS ground equipment, the DME/P 400 has high- 
speed signal processing with internal calibration loops 
to eliminate drift effects. 


Contractor 
Standard Elektrik Lorenz AG. 
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Globos NRP-6 GPS satellite 


navigation receiver 

The six-channel Globos NRP-6 satellite navigation 
receiver is currently available in two versions for receiv- 
ing the C/A code. Globos M is for ships and Globos A 
for aviation use. Globos A is based on a highly dynamic 
six-channel receiver. The integrated navigation com- 
puter permits storage of up to 264 waypoints and com- 
putes the required waypoint data in three dimensions, 
enabling the GPS receiver to provide glideslope data. 
An 11-step Kalman filter provides supplementary data 
for the receiver, safeguarding the integrity of the system 
in the event of satellite shadowing. 

The system consists of the core module, antenna 
preamplifier and antenna. 

The core module is comprised of the power supply, 
RF, signal processing and navigation computer mod- 
ules on two printed circuit boards. 

The GPS antenna is a stripline antenna for surface 
mounting on cylindrical or flat bodies. It is optimised to 
receive the L1 frequency with a bandwidth of 2 MHz. 
The pattern enables satellite acquisition 5° above the 
horizon at any pitch and roll angle below 5°. 

The external preamplifier compensates for antenna 
cable loss, provides additional gain and filters the RF 
signal. 

During periods of signal loss from one or more satel- 
lites the NRP-6 will accept navigation information from 
sensors such as INS, AHRS, ADC, heading or rate 
gyros, barometric altimeter or pitot tube. 

The Globos system is characterised by low weight 
and volume and is suitable for integration with complex 
navigation and radio systems. 


Specifications 

Dimensions: (core module) 150 x 104 x 61mm or 
86 x 130 x 76 mm 

(antenna) 120 x 120 x 45 mm 

(preamplifier) 95 x 116 xX 35 mm 

Weight: 0.95 kg +50 g 

Power supply: 10-32 V DC, 15 W 

Accuracy (SEP): (3D position) <30 m 

(velocity) <0.1 m/s 

(3D position differential) <4 m 


Status 
Thought to have entered production during 1990. 


Contractor 
Standard Elektrik Lorenz AG. 


Military GPS 
SEL offers a GPS Euronav A-RXP-5 for airborne appli- 
cations. This is a five-channel jam-resistant receiver pro- 
viding three-dimensional position to an accuracy of 
16 m, velocity to 0.1 m/s and time to 100 ns. 

The A-RXP-5 can be integrated into navigation sys- 
tems for low and high dynamic fixed-wing aircraft and 
helicopters. 


Status 
SEL is co-operating with Thomson-CSF in integrating a 


GPS receiver into a remote-controlled CL 289 drone. 


Contractor 
Standard Elektrik Lorenz AG. 


The SEL Globos GPS receiver assembly 


CoPilot map display system 

The CoPilot consists of an integral low-cost GPS 
receiver providing continuous worldwide position infor- 
mation and the map display unit which serves to indi- 
cate present position by means of a transparent LCD 
cursor overlaid on a paper map. Additional navigation 
information such as groundspeed, waypoint infor- 
mation and distance and time to go are available 
through an embedded keyboard and an alphanumeric 
display. 

The GPS receiver is installed permanently in the air- 
craft but the map display unit is stowed in a pouch 
which may be attached to the aircraft in a convenient 
place by means of Velcro. 

The GPS is a six-channel parallel C/A code GPS 
receiver with microstrip antenna produced by Trimble 
Navigation. Important features of the receiver include 
worldwide fix capability with updates once per second, 
simultaneous tracking of up to eight satellites, low 
power consumption and fast signal acquisition. 

The map display unit serves as the control and dis- 
play unit for the GPS receiver. An embedded keypad 


and alphanumeric display are provided for data entry 
and readout. An internal waypoint library can store up 
to 10 waypoint sequences and 200 waypoints. For 
route planning, these waypoints can be simply pro- 
grammed by inserting the respective map into the map 
display unit and moving the pointer close to the way- 
point; entry of position co-ordinates is not necessary. A 
simulation mode is provided to verify the entered route. 


Specifications 

Dimensions: (GPS receiver) 173 X 115 X 23 mm 
(antenna) 20 x 68 mm diameter 

(map display unit) 277 X 238 xX 27 mm 

Weight: (GPS receiver) 0.3 kg 

(antenna) 0.2 kg 

(map display unit) 0.9 kg 

Power supply: 9-32 V DC, <7 W 

Map display area: 200 x 200 mm 


Contractor 
Teldix GmbH. 


CoPilot Map Display Unit 


The Teldix CoPilot map display system consists of GPS receiver, antenna and map display unit 


KG10 map display for helicopters 


and fixed-wing aircraft 

The KG10 stowable system has been developed to 
ease crew workload in all-weather helicopter oper- 
ations, particularly at low level. It is also suitable for 
fixed-wing aircraft fitted with a source of navigation 
data. A notable feature of the KG10 is that it can use 
standard maps in a prepared or unprepared way. Pre- 
pared maps are mounted in map carriers, unprepared 
maps can be folded as convenient and clamped 
between the edge frames of the display area. Navi- 
gation information for the system can be taken from a 
variety of sources in the aircraft such as Doppler or GPS 
and is converted into signals to energise X and Y light 
spot drive motors by means of a microprocessor chip in 
the display unit. All electronics, including a micropro- 
cessor, are carried on a single circuit board in the 


The Teldix KG10 portable map display unit in a : 
German Army UH-1D helicopter 


display unit, adjacent to a control/display panel. Power 
supplies, navigation information and built-in test equip- 
ment signals are fed to the unit by a free multicore cable 
from the aircraft’s navigation computer. 

The KG10 is used in a wide variety of multifunction 
applications. In addition to day or night nap-of-the-earth 
navigation, it serves as a tactical targeting display sub- 
system of the data link, a recovery/rescue display for 
direction-finding location systems, pictorial airborne 
reprogrammer of waypoints and a preflight waypoint 
confirmation visual display. It can also serve as a situ- 
ation awareness device for airborne command and 
control, combat troops or mission specialists operating 
outside the flight deck or cockpit. 
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The map area is illuminated by filtered light compat- 
ible with night vision goggles. 


Specifications 

Dimensions: 365 x 250 x 45 mm 

Map display area: 200 x 200 mm 
Weight: 2.5 kg 

Power supply: 28 V DC, <20 W 

Position display: light spot 

Appropriate UTM charts: 1:50 000, 
1:250 000, 1:500 000, 1:1 000 000 
Navigation computer interface: ARINC 575 


1:100 000, 


Status 

In production. Selected for German Air Force C-160 
Transall transport aircraft and UH-1 search and rescue 
helicopters and German Army BO 105 scout and PAH-2 
scout/attack helicopters. Also selected by the US Army 
and Special Operations Forces, Royal Netherlands Air 
Force and Italian and Belgian forces. 


Contractor 
Teldix GmbH. 


ARC-610A automatic direction- 


finder 

The all solid-state modular construction ARC-610A 
automatic direction-finder covers the frequency range 
190 to 1790 kHzin steps of 0.5 KHz to indicate ona LED 
display the direction of a ground beacon. It has nine 
preset channels and includes self-test. The system con- 
sists of a receiver and a controller. 


Specifications 

Dimensions: (receiver) 288 x 60.5 x 200 mm 
(controller) 145 x 65 x 160 mm 

Weight: (receiver) 5 kg 

(controller) 0.6 kg 

Power supply: 27.5 V DC, 2A 

Bearing accuracy: +2° excluding quadrantal error 
Temperature range: —55 to +55°C 

Altitude: up to 70 000 ft 


Contractor 
Hindustan Aeronautics Ltd. 


SSMR II marker beacon receiver 
The SSMR II solid-state marker beacon receiver is a 
fixed-frequency radio receiver which processes ampli- 
tude-modulated 75 MHz marker beacon signals into 
voltages for operating the indicator lamp provided in 
the cockpit and providing an aural warning. The system 
does not differentiate the three beacon frequencies 
400 Hz, 1300 Hz and 3000 Hz and the visual and aural 
indications remain the same for all three frequencies. 
The system consists of a receiver and the antenna 
which is a part of the aircraft. 


Specifications 
Power supply: 22-31 V DC, 10 mA 
Frequency: 75 MHz +70 kHz 


Status 
In service on Indian Air Force MiG aircraft. 


Contractor 
Hindustan Aeronautics Ltd. 


The SSMR I! solid-state marker beacon receiver 


INDIA 


The homing controller for the UHS 190A homing 
system 


UHS 190A UHF homing system 

The UHS 190A UHF homing system for fixed-wing air- 
craft and helicopters is used in conjunction with the nor- 
mal communications transceiver for locating ground 
transmitters and personal rescue beacons. It operates 
in the frequency range 225-399.975 MHz with two UHF 
antennas. The system provides an accuracy of +5° for 
homing. The system has the capability to drive two 
homing indicators. 

The UHS 190A consists of a UHF homing adaptor for 
receiving input signals from the two UHF antennas, 
homing controller for processing the ADF audio signal 
from the V/UHF communication set and a homing indi- 
cator for indicating the relative bearing of the ground 
station. 


Specifications 

Dimensions: (adaptor) 146 x 98 x 32 mm 
(controller) 146 x 51 x 105 mm 
(indicator) 10 x 100 x 50 mm 


The homing indicator for the UHS 190A homing 
system 


Weight: (adaptor) 0.3 kg 
(controller) 0.55 kg 
(indicator) 0.45 kg 

Power supply: 22-31 V DC 


Status 
The UHS 190A is fitted on Indian Navy Sea King, Che- 
tak, Il-88 and Dornier aircraft. 


Contractor 
Hindustan Aeronautics Ltd. 


Euronav GPS system 
Magnavox has completed a co-operative development 
called Euronav with Thomson-CSF of France, SEL of 
Germany, Elmer of Italy and others. 

Euronav is a full military, multipurpose, five-channel 
dual L1 and L2 frequency GPS receiver/processor unit 


INTERNATIONAL 


designed for high dynamics military aircraft. It is con- 
siderably smaller than the standard US equipment and 
is designed to the same performance specifications. 
Magnavox announced the new Euronav GPS system 
in 1986 and claims that it represents a new generation, 
as well as anew concept, in high precision military GPS 


receivers. The Euronav receiver incorporates numer- 
ous technical advances over other military GPS 
receivers currently available. Due to its small size and 
weight, reduced power consumption and advanced 
performance characteristics, the Euronav system will 
be able to fill many operational and navigational needs 
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that cannot be satisfied by earlier systems. The Euronav 
equipment is designed with only four plug-in printed cir- 
cuit boards, a substantial simplification compared to 
other military quality GPS receivers. Euronav meets SS- 
US-200 and NATO specifications. 

Each partner in the Euronav project has the option to 
manufacture the jointly designed hardware locally or to 
purchase equipment from Magnavox. The common 
design enables the members of the consortium to offer 
the most cost-effective GPS product tailored to their 
respective customers’ needs, whether for air, ship or 
ground application. 


Specifications 

Dimensions: 91.4 x 193 x 320 mm (% ATR short) 
Weight: 5.67 kg 

Power supply: 115 V AC, 360-400 Hz, 40 W 


Status 

Initial deliveries began in early 1987. In October 1988 
the Euronav GPS receiver started trials on a Saab 340 
aircraft. It has been selected for the Italian Navy EH 101 
helicopter and has already been fitted and tested on 
prototype PP2. 


The Saab 340 Euronav GPS receiver flight test 
aircraft showing the GPS antenna on top of 
the fuselage 


Contractors 
Magnavox Government & Electronics Industrial 
Company. 


Thomson-CSF CNI Division. 
Standard Elektrik Lorenz AG. 
Elmer SpA. 


The Euronav GPS receiver 


Low altitude navigation 
equipment 

Dassault Electronique and GEC-Marconi Avionics are 
co-operating in the development of the Low Altitude 
Navigation Equipment (LANE). This consists of per- 
spective terrain-following terrain referenced navigation 
and digital map displays to provide a full low altitude 
and navigation system. 

The database for the system features high density 
data storage, rapid data reload, high data compression 
rates and large area coverage. 

The perspective display is a real-time display with 
optimal zoom and a tactical information capability 
which provides enhanced situational awareness. 

LANE provides automatic and manual passive covert 
terrain-following and ground-proximity warning with 
optional free turn manoeuvres and obstacle and threat 
avoidance. The terrain referenced navigation allows 
continuous automatic navigation, with a CEP of better 
than 50m, precise waypoint and target cueing and 
ranging. 

The digital map has a day and night selectable colour 
palette, multiple rapid-change display scales, north-up, 
track-up, scrolling or variable zoom scales, smooth 
rotation and options for including tactical information 
and radar or threat shading. 


Specifications 

Format: /% ATR 

Weight: 17 kg 

Power consumption: 150 W 


Status 
In development. 


Contractors 
GEC-Marconi Avionics, Rochester. 
Dassault Electronique. 


Bi 


GEC-Marconi 


Avionics and Dassault 


Electronique are co-operating on 


RECALAGE 
DE NAVIGATION 


the low altitude 


navigation equipment 


Military microwave landing 


system avionics 

Teamed with Canadian Marconi Company, Collins is 
contracted by the US Air Force to develop Military 
Microwave Landing System Avionics (MMLSA). This 
equipment consists of two full MIL-Spec LRUs. The 
Receiver Processor Unit (RPU), mounted in the avion- 
ics bay, includes both MLS and ILS and features a high 
degree of microwave, digital and analogue integration 
with Ada software. A small cockpit-mounted Control 
Display Unit (CDU) is offered for aircraft not equipped 
with central computer control capabilities. The RPU is 
in the AN/ARN-108 form factor to permit easy retrofit in 
space-constrained aircraft. Standard or multifunction 
display instruments may be used. 


Specifications 

Dimensions: (RPU) 127 x 98 x 254 mm 

(CDU) 38 x 146 x 102 mm 

Weight: (RPU) 4.54 kg 

(CDU) 1.36 kg 

Power supply: 28 V DC, MIL-STD-704A, Cat B, Notice 
3 


Status 
In full-scale development. Full-scale engineering testing 
will begin in early 1993. Initial production options are 
expected to be a part of the contract and the US Air 
Force has ultimate plans for purchase of some 7000 
systems. 


Contractors 
Collins Avionics & Communications Division. 
Canadian Marconi Company. 


The Collins/Canadian Marconi MMLSA contains 
both ILS and MLS functions 


SSS 
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System 81 weapon delivery and 


navigation system 

System 81 was designed to provide pilots of single-seat 
combat aircraft with a standard of accuracy to enable 
them to navigate to the target at low level and deliver 
weapons with a high assurance of hitting on the first 
pass. It comprises three units: central computer, 
head-up display and Control Terminal Unit (CTU). 
These communicate with other systems on the aircraft 
to derive navigation commands and weapon delivery 
information for air-to-air and air-to-ground attack. The 
equipment is virtually automatic in operation, being 
designed on the American Hands On Throttle And Stick 
(HOTAS) principle in which the pilot is relieved of nearly 
all ‘housekeeping’ duties that may distract his attention, 
such as switch selection and data entry. System 81 is 
part of the wider family of weapon delivery and navi- 
gation system WDNS 391 equipment. 

In the air-to-air mode using missiles, the system com- 
putes the launch envelope and displays opportunity 
information on the head-up display. With guns, it pro- 
vides hotline (Snap-shoot) commands and lead compu- 
tation. For the air-to-ground mode it generates 
Continuously Computed Impact Point (CCIP), desig- 
nated toss and toss commands and data for the release 
of smart bombs. For en route navigation, System 81 
permits the co-ordinates of up to 40 waypoints to be 
stored before flight. 

The central computer comprises a processing unit 
and memory, symbol generator, analogue/digital and 
digital/analogue converter unit, core store and power 
supply. The control and display unit is used to enter 
data into the central computer and extract it by a key- 
board and three six-figure counters. The head-up dis- 
play has a single combiner glass. 


Specifications 

Dimensions: (central computer) 273 x 382 x 195 mm 
(CDU) 175 x 167 x 127 mm 

Weight: (central computer) 20 kg 

(CDU) 2.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 40 A 
Computer memory: 16-bit word length, 48k 16-bit 
EPROM, 6 k 17-bit RAM, 2 k 17-bit non-volatile RAM 
Registers: 17 32-bit registers (for arithmetic unit), and 7 
16-bit registers 

Accuracy: 0.6 nm/h en route navigation, 6 mrad CEP 
for weapon delivery 

Reliability: 500 h MTBF. Built-in self-test 

CDU interface: 1 Mbit/s 16-bit words 


Status 
In service on Israeli Air Force McDonnell Douglas A-4, 
F-4 and IAI Kfir aircraft. 


Contractor 
Elbit Ltd. 


System 82 weapon delivery and 


navigation system 

The System 82 is an upgraded version of the System 
81. The growth potential in the central computer, 
amounting to 40 per cent spare computational time, 
has allowed the addition of a sophisticated stores man- 
agement system, an armament control and display unit 
and backup computer. The stores management system 
replaces the weapon selector, fuze selector, weapon 
data insertion panel, gun switch, missile switch, all 
stores switches, release programme selector and jetti- 
son switch, which were all previously separate items, 
with a single unit. The backup computer is based on an 
8086 processor and assists with the computation and 
display of lead angles for air-to-air combat and trajecto- 
ries for air-to-ground delivery. 


Specifications 

Dimensions: (stores management computer) 321 x 
194 x 172 mm 

(backup computer) 241 x 194 x 140 mm 
Weight: (stores management computer) 7 kg 
(backup computer) 9 kg 

Memory: (stores management computer) 
EPROM, 3 k RAM, 1 k non-volatile RAM 
(backup computer) 16 k EPROM, 1 k RAM 


58 k 
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ISRAEL 


GES 


The Elbit System 82 in the improved IAI Kfir C-7 fighter 


ugk? agyort 


Components of the Elbit System 82 without 
associated head-up display 


Status 

In production for McDonnell Douglas A-4, F-4 and IAI 
Kfir aircraft as part of update programmes. System 82 is 
part of the family of WDNS 391 equipment. 


Contractor 
Elbit Ltd. 


D-Map digital map display 

Designed for a two-seater cockpit, Elbit’s Digital Map 
system (D-Map) single or twin map generators are Capa- 
ble of producing numerous types of images presented 
on a MultiFunction Colour Display (MFCD). Various 
map modes and features are controlled by keys inte- 
grated as part of the display. The system also features a 
Mass Storage Device (MSD) for storing databases such 
as a 300 300km map in three different scales, 


The Elbit D-Map digital map display 


obstacle overlay and library. The powerful graphic unit 
can draw raster and vector maps simultaneously. 

Using a pointing device switch, the pilot can prepare 
and display his emergency flight plan in seconds. Work- 
ing at a ground station, it is possible to plan an entire 
mission in advance, incorporating tactical mission data, 
flight plan, obstacles and communication data. The 
accumulated data is subsequently downloaded to the 
MSD or directly to the Map Display Generator (MDG) 
via available serial communication channels. The end 
result is a significant increase in flight safety and 
reduction in pilot workload. 
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The system is capable of operating in two major dis- 
play modes: as a digitised map display or aerial photo- 
graphs, in which a digitised paper map in a range of 
linear scales from 1:50 000 to 1:2 000 000 is displayed. 
Or as a digital map display in which the display is a 
pseudo two-dimensional terrain model consisting of 
coloured altitude planes and vector type ground fea- 
tures calculated from a digital terrain elevation 
database. 

The image presented on the MFCD is clear, crisp and 
easily interpreted. The system also offers the user tools 
such as zoom, heading up, scale and freeze for map 
manipulation. The on-line computing power of the MDG 
can calculate the line-of-sight between any given pos- 
itions or point altitudes and for threat coverage or safety 
corridors for routes and approaches. 


Status 

D-Map has been selected by Rega, a prominent air 
ambulance service, for the A 109 EMS helicopter and 
has already been selected by the Israeli Air Force for 
the CH-53 helicopter modernisation programme. 


Contractor 
Elbit Ltd. 


Flightsight rangeless AACMI 


Flightsight is a rangeless Autonomous Air Combat Ma- 
noeuvring Instrumentation (AACMI) system that pro- 
vides in-flight recording for highly — effective 
comprehensive post-mission debriefing and analysis. It 
can be installed in a wide range of fighter aircraft with- 
out any expensive modifications. 

Flightsight is an autonomous integral system con- 
nected to the aircraft avionics that gathers information 
into standard storage devices. The system offers 
debriefing capability with no geographical limitations. 
Navigation data from the aircraft arrives from the INS 
and GPS, giving exact position and performance infor- 
mation. The digital data is downloaded to the debrief- 
ing computer, together with other aircraft data. The 
computer can give an online display from its disks. 

Flightsight provides a comprehensive review of the 
mission. It can be installed permanently either separ- 
ately or as part of an aircraft upgrade. It does not use a 
missile pod and thus can be used in actual operational 
missions, in addition to training exercises. Voice and 
video are synchronised with the situation display. 
Flightsight interfaces with any existing avionics system 
based on a MIL-STD-1553 databus. 


Contractor 
Elbit Ltd. 


Halo advanced helicopter avionics 
Halo is an integrated suite of avionics tailored for attack 
helicopters. The suite is largely comprised of Elbit’s 
own systems being developed for the Israeli Air Force. 
Included are a head-up display projected on to night 
vision goggles, precision navigation system and an 
extensive database which permit the pilot to fly at high 
speed and low level by night. 

Halo integrates vision and perception, accurate navi- 
gation and geographic intelligence and obstacle data- 
base. Vision and perception are improved by night 
vision goggles and a head-up display which provide 
flight symbology collimated with the outside view. This 
includes a built-in fire-control FLIR capability for fighter 
attack helicopters. For navigation, Halo integrates a 
Doppler radar with GPS to provide position accuracy 
better than 50 ft, regardless of flight duration and ter- 
rain. Symbolic display of the flight path and helicopter 
position along with other data enables the pilot to fly on 
track and at high speed. The intelligence and obstacle 
database is programmed into a data transfer unit and 
loaded into the computer before flight. Display of data 
to the crew is via an easy-to-read symbolic map which 
eliminates the need for expensive digital maps. 


Specifications 

Dimensions: (central computer) 134.6 x 203.2 x 
431.8 mm 

(multifunction display) 134.6 x 203.2 x 254 mm 
(control display unit) 228.6 x 203.2 x 304.8 mm 

(NVG and HUD control unit) 134.6 x 203.2 x 203.2 mm 
Weight: (central computer) 15 kg 

(multifunction display) 8 kg 


(control display unit) 4 kg 
(NVG and HUD control unit) 8 kg 


Status 

Deliveries to the Israeli Air Force began in 1988. In Oc- 
tober 1992 acontract was signed to supply Halo for up- 
grading Romanian Puma 330 helicopters. 


Contractor 
Elbit Ltd. 


Low-cost weapon delivery system 

Elbit’s Low-Cost Weapon Delivery System (LCWDS) is a 
compromise between the full performance weapon 
delivery and navigation system produced by the com- 
pany and the simple reflector gunsights still extensively 
used on light strike/trainer aircraft. The system is based 
on digital computation to improve aircraft capability 


The Elbit LCWDS mission computer 


The Elbit LCWDS heaa-up display and control unit 


and pilot performance, and is particularly suitable for 
trainers and light attack aircraft and interceptors. 

The system interfaces with other sensors and instru- 
ments and comprises a central mission computer, sin- 
gle combiner glass head-up display and control unit. 
Specific interfaces include flux-valve, angle of attack, 
air data computer and gyro reference sensors, arma- 
ment programmer and stick and throttle switches and 
flight director instruments such as HSI and ADI. The 
mission computer is based on a 16-bit NUOS micropro- 
cessor working in conjunction with a 32k program 
memory that can be expanded up to 64k. The three 
modes of operation comprise air-to-ground, air-to-air 
and navigation divided into sub-modes. In air-to-ground 
these are CCIP, toss manoeuvre and manual. In air 
combat they are hotline (snap-shoot) and lead comput- 
ing sight. The navigation mode displays steering com- 
mands to preselected waypoints and requires a 
Doppler system or sensor. 

Elbit also has a minimum system, a very low-cost ver- 
sion without the head-up display. This configuration 
uses the original aircraft gunsight to present air-to-air 
and air-to-ground aiming points in, respectively, CCIP 
and snap-shoot and lead-computing modes. 


Specifications 

Dimensions: (mission computer) 250 x 195 x 140 mm 
(head-up display) 320 x 120 x 150 mm 

(control unit) 167 x 175 x 127 mm 

Weights (mission computer) 10 kg 

(head-up display) 5 kg 

(control unit) 3 kg 

Power: (total) <390 W 

Accuracy: (air-to-air) 5 mrad 

(air-to-ground) 10 mrad (both figures depend on accu- 
racy of aircraft gyro reference) 

Reliability: 800 h MTBF specification 

Velocity: 0-650 kts 

Angular rates: (pitch and yaw) 90°/s 

(roll) 360°/s 

Altitude: 0-50 000 ft 


Status 
In production. 


Contractor 
Elbit Ltd. 
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Nightsight integrated avionics 


system 

Nightsight is an integrated avionics system designed to 
ensure increased safety and efficiency in tactical night 
missions. The system’s major capabilities and advan- 
tages include low altitude navigation in dusk and dark- 
ness, target location, sensor/pilot slaving and cueing 
target attack, formation flying, flying in adverse weather 
conditions, map and aerial photo display and full head- 
out mission capability. 

Nightsight’s integrated system concept combines 
the Night Vision Goggles/Head-Up Display (NVG/HUD) 
(see item in the Head-up displays and weapon aiming 
sights section) and the Line-of-Sight (LOS) tracker. 
Wearing the NVG/HUD the pilot sees flight symbology 
collimated with the external view and can fly head-out, 
realising an added dimension of mission safety and 
operational capabilities. 

The LOS tracker provides active measurement of 
pilot line-of-sight and helmet position with high accu- 
racy in all dynamic environments. With pilot LOS slaved 
to aircraft sensors and vice versa, the result is improved 
air-to-ground target detection and improved air-to-air 
interception capability. 

Integrating the FLIR pod, NVG/HUD and pilot LOS 
measurement is a powerful connection, resulting in 
enhanced overall system performance. The system is 
designed so that the same hardware drives both day 
and night displays. 


Contractor 
Elbit Ltd. 


Update weapon delivery and 


navigation system for the F-4 

After many years in service the AN/ASN-46, AN/ 
ASN-63 and AN/ASQ-91 navigation and weapon deliv- 
ery equipment on Israeli Air Force McDonnell Douglas 
F-4 Phantoms was concluded to have marginal per- 
formance, low MTBF, high maintenance costs and high 
MTTR. Elbit was contracted to upgrade the entire sys- 
tem in conjunction with Kearfott. The new system is 
fully digital, gives improved navigation and weapon 
delivery accuracy, flexibility, reliability and maintainabil- 
ity without modifications to the aircraft. 

The Update Weapon Delivery and Navigation System 
(WDNS) provides guidance for visual and blind navi- 
gation and weapon delivery using an inertial measure- 
ment unit as the principal sensor. The system also 
accepts inputs from the central air data computer, fire- 
control radar and various infra-red and optical target 
trackers. It operates in air-to-air, air-to-ground and navi- 
gation modes. In the first application it continuously 
computes missile firing envelope, in the second it pro- 
vides information for Continuously Computed Impact 
Point (CCIP), dive-toss, toss and strafe attack, or for the 
release of special ordnance such as smart bombs. For 
navigation it computes and displays steering com- 
mands and updates position, height and speed 
information. 

The Update WDNS comprises eight LRUs. They are: 
the mission computer (the central digital computer for 
the system); aircraft interface unit; nav/attack data 
panel, essentially a control unit; navigation display unit, 
providing information on a 2.4 x 3 in CRT; a pilot con- 
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Five Elbit Update WDNS units. Arrows point to (lower left) aircraft interface unit, (top right) navigation 


display unit, and (centre right) nav/attack data panel 


trol panel, enabling the pilot to select radar or system 
information on his radar display and to designate way- 
points or targets; a filter regulator to supply DC power 
during periods of normal power interruptions up to five 
seconds; an inertial measurement unit; an all attitude 
reference platform and a relay switching unit that pas- 
ses signals to other aircraft systems. 


Specifications 

Dimensions and weight: 

(mission computer) 301 x 279 x 193 mm, 19.5 kg 
(aircraft interface unit) 361 x 239 x 203 mm, 14.5 kg 
(nav/attack data panel) 223 x 146 x 142 mm, 2.9 kg 
(navigation display unit) 240 x 127 x 160 mm, 4.5 kg 
(pilot control panel) 107 x 52 mm diameter, 0.22 kg 
(filter regulator) 254 x 76 x 76 mm, 1.8 kg 

(inertial measurement unit) 334 x 216 x 207 mm, 10 kg 
(relay assembly) 209 x 109 x 119 mm, 2.72 kg 

Total system weight: 56.14 kg 

Navigation accuracy: 0.8 nm/h 

Weapon delivery accuracy: 7 mrad CEP 
Reliability: 300 h MTBF predicted 


Status 

In service. In October 1986 Elbit was selected to pro- 
vide aircraft interface units for the USAF’s F-4 Phantom 
navigation and weapon delivery system programme, an 
update of the aircraft’s avionics being managed by Boe- 
ing Military Airplanes. At the same time, Elbit’s involve- 
ment with the Israeli F-4 update was extended to 
include the provision of the aircraft interface computer, 
a development of the ACE-3 computer (see earlier entry 
in the Data handling section), as a data processor in the 
radar system. 


Contractor 
Elbit Ltd. 


WDNS 391 weapon delivery 


systems 

The WDNS 391 is a family of weapon delivery systems 
produced for fighter/bomber aircraft. They are 
designed to assist the pilot by presenting essential data 
on the head-up display for use in navigation and in air- 
to-air and air-to-surface combat missions. 

Typically, the system consists of sensors, pro- 
cessors, display and control units. Among the sensors 
are radar, inertial measuring unit, an angle of attack 
indicator and a flux-valve compass. In addition to the 
central processor, computers include an auxiliary com- 
puter and an air data computer. Display equipment 
comprises the head-up display, horizontal situation 
indicator, attitude director indicator and a terminal unit. 

The WDNS 391 used by the Israeli Air Force is capa- 
ble of operating in the air-to-air mode for gunnery and 
the firing of missiles; air-to-ground mode for continu- 
ously computed impact point immediate or delayed 
release and continuously computed release point for 
toss bombing or manual altitude or range release; the 
navigation mode with up to 40 waypoints stored in the 
system, and of integration with the stores management 
and release subsystem. 

The WDNS 391 can be used to mark and store tar- 
gets of opportunity. 


Status 
In production and in operation with aircraft of the Israeli 
Air Force. 


Contractor 
Elbit Ltd. 


EL/K-7200 DME/P-N airborne 


interrogator 

Elta has been awarded a contract by the US Depart- 
ment of Transportation to develop DME/P-N airborne 
interrogators for MLS. Elta’s EL/K-7200 Precision (P) 
and Normal (N) DME operates as a subsystem of the 
MLS, providing precision range and range rate infor- 
mation to the aircraft. 

DME/P ground transponders will soon be available 
for installation in MLS equipment at selected major air- 
ports. In its N mode, the DME is compatible with exist- 
ing transponders. Each DME/P-N_ includes an 
interrogator and controller unit for installation in the 
cockpit. 


The EL/K-7200 utilises large-scale integration com- 
ponents and advanced mass production technologies. 
It rapidly acquires normal and precision ground tran- 
sponders and remains locked-on during all flight 
manoeuvres including initial approach, final approach 
and missed approach through the implementation of 
proprietary algorithms and adaptive digital filters. 


Status 
The equipment underwent FAA qualification flight test- 
ing in 1992. 


Contractor 
Elta Electronics Industries Ltd. 


The Elta EL/K-7200 DME/P-N interrogator 
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Autonomous combat manoeuvres 


evaluation system 

The Autonomous Combat manoeuvres Evaluation 
(ACE) system is a flight training debriefing system 
aimed mainly at multi-participant training. The develop- 
ment of ACE is the direct outcome of an operational 
need for a squadron level replacement for the current 
Air Combat Manoeuvring Instrumentation (ACMI) 
ranges. 

ACE, unlike ACMI, is not ground range dependent 
and this enables debriefing of any kind of flight 
executed anywhere, without the need for external pods 
or telemetry. It is installed internally on each aircraft. 
Installation is simple and no software or cockpit chang- 
es are required for aircraft equipped with a MIL- 
STD-1553 databus. The ground debriefing station is 
based on commercial hardware and is designed to be 
used at squadron level on a daily basis. 

Aircraft flight data required to reconstruct 
manoeuvres and the operation of the avionics system is 
recorded independently onboard each aircraft by the 
ACE flight monitor unit on the aircraft's VTR. The use of 
a C/A or P code GPS as an integral part of the ACE air- 


borne system provides position accuracy and 
synchronisation, without being limited to a specific 
antenna range and telemetry. After landing the cas- 
settes of all the participants, containing the digital data 
and video and audio playbacks, are processed on a 
ground debriefing station from which a unified display 
file is produced and displayed graphically. Synchron- 
ised HUD video playback and audio complement and 
complete the debriefing material. 


Specifications 

Dimensions: 45 x 165 x 300 mm 
Weight: 1.27 kg 

Power supply: 28 V DC 


Status 

Installed on Israeli Air Force F-16 aircraft undergoing an 
operational evaluation programme and on F-5E/F 
upgraded versions. 


Contractor 
Rada Electronic Industries Ltd. 


The Rada ACE installed on an F-16 aircraft 


Aided inertial navigation systems 
Tamam’s range of Aided Inertial Navigation Systems 
(AINS) is designed for installation in transport and re- 
connaissance aircraft and helicopters and is offered in 
strapdown or gimballed versions. The systems can 
operate independently or coupled to another navi- 
gation system such as Tacan, GPS, DME, Omega, 
Loran or a data link for improved accuracy. Unaided, 
the highest performing system offers accuracies 
around 0.2 nm/h; with aiding from Tacan the error can 
be kept in the order of 300 m CEP. 

The strapdown system is particularly designed for 
helicopter applications where first rate precision is not 
needed. This system can be updated by coupling ittoa 
Doppler navigator or GPS system. The strapdown sys- 
tems can withstand up to 120°/s angular velocity while 
maintaining a positional accuracy of 0.1 nm/h. The 
strapdown system can also be used for antenna stabil- 
isation and radar motion compensation. 

An advanced strapdown unit has been developed 
which offers very precise error compensation due to 
the elimination of long-term variations of several sensor 
parameters by its self-calibrating or gyrocompassing 
capabilities; these features make the unit particularly 
suitable for helicopters. A low-cost micro-strapdown 
system is also being developed for RPVs, missiles and 
guided munitions and for integration with a GPS for heli- 
copter use. 


Status 

These navigation systems are being used in the update 
programmes for the Israeli Air Force A-4 Skyhawk and 
F-4 Phantom aircraft avionics and in the development 
and production programme of the Kfir C-2. 


Contractor 
Tamam Precision Instrument Industries. 


Cobra laser night attack system 
The Cobra laser night attack system, known as the 
Night Targeting System (NTS) in US Marine Corps ter- 
minology, is an upgraded version of the AH-1S and 
AH-1W helicopter fire-control systems. It offers 
improvements by incorporating a FLIR to provide com- 
plete night and adverse weather firing capabilities in 
smoke, dust, haze and camouflage and laser desig- 
nation for the laser-guided Hellfire as well as for TOW 
missiles, rockets and the 20 mm gun. 

In addition to the FLIR system and the laser desig- 
nator/rangefinder, the improvements include a CCD TV 
camera to provide real-time electo-optical images from 
the direct view optics, automatic in-flight boresight cali- 
bration to improve system aiming accuracy for the 
FLIR, laser and CCD camera, an airborne VCR for 
recording from the CCD and FLIR to allow damage 
assessment for analysis and training, automatic TV tar- 
get tracker, single eyepiece display for day and night 
operation, integration with the helicopter avionics sys- 
tem and extensive BIT. 

Optional improvements include a secondary monitor 
to provide a display for the pilot, real-time picture trans- 
mission and I-TOW and TOW II capabilities. 
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The Tamam high accuracy aided inertial navigation system 


NTS 
Night 
Targeting 
System 


The Tamam Cobra laser night attack system for US Marine Corps AH-1S and AH-1W helicopters 


Specifications 

Fields-of-view: (day channel) 29° and 4.6° 

(FLIR channel with 2:1 zoom) wide 24.3 x 18.4°, 
medium 7.1 x 5.3°, narrow 2 x 1.5° 

Fields-of-regard: (azimuth) 110° left, 90° right 
(elevation) 32° up, 67°down 


Status 
Flight tests started in 1991. 


Contractor 
Tamam Precision Instrument Industries. 


Cobra night attack system 

The Cobra night attack system, known as IFC in US 
Marine Corps terminology, is an upgraded version of 
the AH-1S and AH-1W helicopter fire-control systems. 
Improvements include the addition of a FLIR to provide 
complete night and adverse weather firing capabilities 
in smoke, dust, haze and camouflage for TOW missiles, 
rockets and the 20mm gun. Improvements also 
include a semi-automatic in-flight boresight calibration, 
providing better aiming accuracy and a single eyepiece 
display for day and night operation. 

Optional improvements include a CCD TV camera for 
realtime electro-optical images from the direct view 
optics, airborne VCR for damage assessment and 
analysis and training, real-time picture transmission to 
other aircraft or the ground, pilot monitor and TV 
tracker. 


Specifications 

Fields-of-view: (day channel) 29° and 4.6° 

(FLIR channels with 2:1 zoom) wide 19 x 25.8°, 
medium 3.6 x 4.8°, narrow 1.3 x 1.9° 

Field-of-regard: (azimuth) +90° 

(elevation) 35° up, 65° down 


Status 
Replaced by the Cobra laser night attack system (see 
item above). 


Contractor 
Tamam Precision Instrument Industries. 


TN-90 compact inertial navigation 
system 

The TN-90 is a small lightweight low-cost strapdown 
inertial system customised according to mechanical 
and electrical requirements. 


The Tamam TN-90 compact inertial navigation unit 


Lisa-2000 strapdown attitude 


heading reference system 
Designed to replace gimbal AHRS, the Lisa-2000 has 
conventional synchro, flag and yaw rate outputs. The 
Lisa-2000X version, with a digital MIL-STD-1553B data- 
bus, integrates with advanced avionics systems and 
outputs body angular rates, vertical acceleration, head- 
ing and attitude. The Lisa-2000A/X version combines 
the features of both the Lisa-2000A and Lisa-2000X. 
The Lisa-2000X and 2000A/x are fully military quali- 
fied; the 2000A is both military and civil qualified. 


Specifications 

Dimensions: 276 x 190 x 165 mm 
Weight: 8.6 kg 

Power supply: 18-32 V DC, 70 W 
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Typical applications are for guided and smart miss- 
iles and bombs, unmanned air vehicles, helicopters, 
optronic and targeting systems, instrumentation pods, 
flight control and as a backup for the INS. 


Specifications 

Dimensions: 128 x 127 x 119 mm typical 

Weight: 2.4 kg 

Outputs: linear acceleration, velocity and angular 
rates, position, azimuth and Euler angles 

Interface: multiple RS422 serial, MIL-STD-1553B mux- 
bus electrical 

Navigation performance (with CA code GPS): 
(position) 100 m SEP 

(velocity) 0.1 m/s 

(attitude) 0.2° 

(azimuth) 0.2°-0.4° 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


TR-90 compact inertial navigation 


system 
Tamam has developed and produced a family of small 
lightweight low-cost strapdown inertial reference units, 
customised according to mechanical and electrical 
requirements. 

Typical applications are for guided and smart miss- 
iles and bombs, unmanned air vehicles, optronic and 


ITALY 


Ready time: 30s 

Accuracy (RMS): (attitude) 0.5° 
(slaved heading) 0.5°/h 

(DG heading) 0.5°/h 

Roll rate: 400°/s max 

Vertical acceleration: 10 mg to 10g 


Status 

The Lisa-2000 is in full production and is flying on air- 
craft such as the AMX, S-211, PC-7, PC-9, G-91Y, 
HH-3F, AB-212 and A-4E. 


Contractor 
Litton Italia SpA. 


The three versions of the Litton Lisa-2000 strap- 
down attitude and heading reference system 


The Tamam Cobra night attack system has been replaced by the Cobra laser night attack system 


The Tamam TR-90 compact inertial reference 
system 


targeting systems, instrumentation pods, antenna 
stabilisation, flight control and as a backup navigation 
system. 


Specifications 

Dimensions: 128 X 127 x 82 mm typical 

Weight: 1.8 kg typical 

Outputs: velocity and angular increments, linear accel- 
eration, angular rates 

Interface: multiple RS422 serial 


Status 
In production. 


Contractor 
Tamam Precision Instrument Industries. 


LISA-2000A 
SYNCHRO 


LISA-2000A/X 
SYNCHRO / DIGITAL 


LISA-2000X 


DIGITAL 
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Lisa-4000 strapdown inertial 


reference unit 

The Lisa-4000 performs the distinct basic functions of 
flight reference and navigation. It provides heading and 
attitude for display and autopilot and high-speed low- 
latency anti-aliasing filtered body angular rate and lin- 
ear acceleration data for autopilot inner loop stability 
augmentation. 

Navigation is performed by coupling the Lisa-4000 
with a Doppler radar and air data system. The Lisa-4000 
also outputs high-speed inertial velocity data required 
for accurate weapon release. It therefore provides all 
the inertial parameters required for autopilot, navi- 
gation, display and weapon delivery. 

The Lisa-4000H version is a full-aided inertial navi- 
gator with the option of a MIL-STD-1553B or ARINC 429 
interface. It can also be supplied with additional syn- 
chro outputs to drive backup cockpit instruments. 


Specifications 

Dimensions: % ATR short/short 

Weight: 6.2 kg 

Power supply: 28 V DC, 90 W unregulated 

Cooling: none to +71°C 

Accuracy (RMS): (heading) 0.25° + compass 

pitch and roll) 0.25° 

body rates-PQR) 0.15°/s, 200 Hz, 2.5 ms latency 
body rates-XYZ) 5 mg, 200 Hz, 2.5 ms latency 
horizontal velocity) 2 m/s 

vertical velocity) 1 m/s 

position) 1% of distance travelled 

(altitude) 100 ft + 1% 

Inputs: Doppler velocities, baro altitude, true airspeed, 
compass, up to 100 waypoints 

Outputs: bearing to destination, distance to go, time to 
go, windspeed and direction, groundspeed 
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The Litton Lisa-4000 strapdown inertial reference 
unit 


Status 

The Lisa-4000D is operating on the Italian Navy EH 101 
helicopter, while the civil qualified Lisa-4000E is for the 
EH 101 civil variant. The Lisa-4000B is in production for 
the A 129 attack helicopter. 


Contractor 
Litton Italia SpA. 


Lisa-6000 strapdown inertial 


reference system with GPS 

The Lisa-6000 combines the high data refresh rate and 
low data latency of an inertial system with the ultra-high 
accuracy of GPS. It provides full navigation functions 
for 100 waypoint steering, in addition to attitude, head- 
ing and body rates and acceleration for autopilot stab- 
ility augmentation, and can be tailored for either P or 
C/A GPS codes. Incorporation of an antenna control 
unit improves ECM performance by automatically cre- 
ating nulls in the direction of jamming. 


Specifications 

Dimensions: % ATR (4 MCU) 

Weight: 9.5 kg + options 

Power supply: 18-32 V DC, 100 W 

Temperature range: —40 to +71°C 

Ready time: (take-off) 30 s max 

(in-flight) 4 min max for full accuracy 

Accuracy: 

(Present position - P code): (95% SEP) 30 m(3D), 
18 m(2D), 28 m(vertical) 

(Present position - C/A code): (95% SEP) 173 m(3D), 
100 m(2D), 157 m(vertical) 

Velocity: 0.2 m/s for each axis 

Heading and attitude: 0.1° 

Body rates and accelerations: 0.1% 


ve 


The Litton Lisa-6000 strapdown inertial reference 
unit with GPS receiver 


Status 
In development. 


Contractor 
Litton Italia SpA. 


LN-93EF ring laser gyro inertial 


navigation system 

The LN-93EF is based on the LN-93 ring laser gyro stan- 
dard navigator built by Litton to SNU-84 standards (see 
item under Litton Guidance & Control Systems in the 
US part of this section). However, the EF version, modi- 
fied to Eurofighter 2000 requirements, is upgraded with 
1991 electronics and Ada software. As there were not 
any changes to the inertial components, the result is a 
system with the same accuracy and maturity but 30 per 
cent less in size and weight than the SNU-84 system. 


Specifications 

Dimensions: % ATR (length 360 mm) 
Weight: 16 kg 

Power supply: 115 V AC, 400 Hz, 85 W 
28 V DC backup 

Temperature: —40 to +71°C 

Align time: (gyrocompassed) 4 min 
(memorised) 30s 

Accuracy: (position) 1 nm/h CEP 
(velocity) 0.8 m/s RMS 

(attitude) 0.05° RMS 

(heading) 0.1° RMS 


Status 
Delivered to the Eurofighter 
programme. 


2000 development 


Contractor 
Litton Italia SpA. 


The LN-93EF RLG inertial navigation system has 
been developed for Eurofighter 2000 


ANV-141 VOR/ILS airborne 


navigation set 

The Marconi Italiana ANV-141 is a VHF navigation sys- 
tem for the reception and processing of VOR and ILS 
signals. The receiver is packaged in a short/dwarf 


The ANV-141 VOR/ILS airborne navigation set 


Y% ATR case which is designed to be mounted on either 
a hard or shock mount. 

The ANV-141 is a receiver which provides 200 VOR/ 
Loc channels from 108 to 117.95 MHz with manual and 
automatic instrumentation outputs and 20 paired gli- 
deslope channels from 329.5 to 335 MHz. 

The ANV-141 is a compact all solid-state avionic 
equipment that exceeds TSO specifications and meets 
military requirements. 


Specifications 

Dimensions: % ATR short/dwarf 
Weight: <5.5 kg 

Power supply: 27.5 V DC, 42 W max 
26 V AC, 20 VA max 


Contractor 
Marconi Italiana SpA. 


ANV-143 VOR/ILS airborne 


navigation set 
The Marconi Italiana ANV-143 is a VHF navigation sys- 
tem for the reception and processing of VOR and ILS 
signals. The receiver is packaged in a short/dwarf 
% ATR case and is designed to be mounted on a hard 
or shock mount. 

The ANV-143 is a compact all solid-state avionic 
equipment which derives directly from the ANV-144 


navigation system. The only difference is the output sig- 
nal format which is digital for the ANV-143 and ana- 
logue for the ANV-141. 

The ANV-143 directly interfaces with the digital com- 
puters installed on modern civil and military aircraft. 
The system exceeds TSO specifications and meets 
military requirements. 


Contractor 
Marconi Italiana SpA. 


ANV-161 airborne GPS 


The ANV-161 airborne GPS is based on an active satel- 
lite network. By using the signals from at least four satel- 
lites it can determine the three-dimensional position of 
aircraft, ships and land vehicles. The ANV-161 is a high 
dynamic five-channel L1 and L2 P and C/A code GPS 
receiver. It is composed of an antenna system, receiv- 
ing and processing unit and control panel. 

Two types of antenna systems are available. The first 
type is an antenna system with hemispherical cover- 
age, composed of a hemispherical antenna and an 
antenna electronics unit. The second type is an Adapt- 
ive Control Unit (ACU). This allows the direction of a 
jamming signal to be identified and the ability to syn- 
thesise a null in that direction, to add an intrinsic ECCM 
characteristic. 


The Marconi Italiana ANV-161 global positioning 
system 


The ANV-161 includes microwave integrated circuits 
for the RF circuits, mixed technology VLSI for the IF cir- 
cuits, VLSI for the digital circuits and 32-bit micropro- 
cessors running programs written in Ada. 

The ANV-161 conforms to MIL-STD-461 and MIL- 
STD-810D. Reliability is claimed to exceed 4000 hours 
MTBF. 


Specifications 

Dimensions: (RPU) 370 x 57.2 x 194 mm 
(ACU) % ATR 

Weight: (RPU) 4 kg 

(ACU) 5 kg 

Power supply: 115 V AC, 400 Hz 

28 V DC 


Contractor 
Marconi Italiana SpA. 


ANV-201 airborne microwave 


landing system 

The ANV-201 airborne receiver is a precision angular 
position sensor which is capable of operating with any 
Microwave Landing System (MLS) ground equipment 
facility that transmits the standard ICAO signal format. 

The ANV-201 receives C-band signals radiated by the 
ground stations and processes the angle and rate func- 
tions to yield offset corrected two-dimensional angular 
position information. This information is sent to external 
peripherals in the form of both analogue and digital sig- 
nals. The difference between the actual aircraft angular 
position and the desired azimuth and approach angle 
can be sent in analogue form to the Automatic Flight 
Control System (AFCS) and Course Deviation Indicator 
(CDI). Digital information exchange with aircraft avion- 
ics is through ARINC 429 or MIL-STD-1553 interfaces. 

In conjunction with precision measuring equipment 
receivers, the ANV-201 is a highly accurate three- 
dimensional positioning system for terminal area 
navigation. 

The control panel allows selection of azimuth radials 
up to 60° either side of the centreline of the runway in 1° 
increments and glideslope angles from 0 to 19.9° in 
0.1° increments. It also allows selection of any one of 
the 200 available C-band channels. 
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The Marconi Italiana ANV-201 microwave landing 
system with (left) the control and (right) the 
receiver 


The ANV-201 uses a powerful 16-bit microprocessor 
and has a comprehensive self-test capability. It is 
designed to meet the EMC and environmental require- 
ments of MIL-STD-461 and MIL-STD-810. 


Specifications 
Dimensions: % ATR short 
Weight: (receiver) 6 kg 
(control) 2.5 kg 


Contractor 
Marconi Italiana SpA. 


ANV-211 airborne DME/P 


interrogator 
Marconi Italiana’s DME/P ANV-211 airborne equipment 
is a precision range sensor and processor capable of 
operating with any Precision (P) or Narrow (N) ground 
transponder. The ANV-211 DME/P together with the 
angle receiver ANV-201 comprise the microwave land- 
ing system for terminal area navigation and landing. 
The DME/P interrogator is composed of two LRUs: 
the interrogator and the control panel. The control 
panel is available either as a dedicated DME/P or as a 


The ANV-211 DME/P interrogator 


combined control panel that manages both MLS and 
DME/P. 

The ANV-211 conforms to MIL-STD-461 and MIL- 
STD-810D for EMC and environmental conditions. 


Specifications 
Dimensions: 146 x 57.2 x 165 mm 
Weight: 4.5 kg 


Contractor 
Marconi Italiana SpA. 


ARG-80 automatic direction-finder 
The ARG-80 automatic direction-finder is a completely 
solid-state instant digital tuning system suitable for up- 
dating ADF capability on new fixed- and rotary-wing 
aircraft. 

A single crystal digital stabilised frequency syn- 
thesiser covers the frequency range from 190 to 
1794.5 kHz at 0.5 kHz spacing. Circuitry features elim- 
inate all electromechanical moving parts, optimising 
bearing performance under high noise conditions. 

Easy access plug-in modules are assembled on a 
rugged frame which provides both mechanical integrity 
and heat dissipation. Any suitable RMI may be used 
with the ARG-80. Frequency channels can be selected 
by the remote-control unit having BCD code. Two differ- 
ent types of controllers are available for providing 
receiver switching, selection of ADF or antenna oper- 
ation, self-test, tone identification and audio frequency 
gain control. The first type of controller is a standard 
single frequency version; the second offers a four-chan- 
nel preselected facility, enabling instantaneous selec- 
tion of frequencies previously stored in the memory. 


Specifications 

Dimensions: (receiver) 124 x 87 x 319 mm 
(single-channel controller) 146 x 67 x 76 mm 
(four-channel controller) 146 x 67 x 123 mm 
(antenna) 450 x 240 40 mm 

Weight: (receiver) 3.5 kg 

(single-channel controller) 0.5 kg 

(antenna) 1.5 kg 


Contractor 
Marconi Italiana SpA. 


The ARG-80 ADF showing (left) the antenna, 
(centre) the four-channel controller and 
(right) the receiver 


JSN-8 strapdown laser attitude 


and heading reference system 

The JSN-8 high performance laser AHRS is suitable for 
military and civil applications. The sensors are three 
Honeywell laser gyroscopes with three JAE JA-5 
accelerometers. All the sensor equipment and associ- 
ated processing is enclosed ina single unit and there is 
a separate control panel. In its current form the equip- 
ment operates solely as an attitude and heading refer- 
ence system, but it can be developed to include inertial 
navigation functions and so has inertial navigation type 
interfaces. 

It can operate in high angular rate conditions of up to 
400°/s roll rate and does not suffer any performance 
degradation due to acceleration. It has a short reaction 
time and does not require a flux valve device. Reliability 
is quoted as in excess of 2300 hours. In-flight alignment 
can be accomplished aided by such systems as Dop- 
pler, Tacan or Navstar, and magnetic heading can be 
provided as an output. 


JAPAN 


Specifications 

Dimensions: (attitude and heading reference unit) 250 
x 330 x 180 mm 

(control panel) 100 x 146 x 76 mm 

Weight: (AHRU) 19.8 kg 

(control panel) 0.8 kg 

Power supply: 115 V AC, 400 Hz, 30 W 

28 V DC, 115 W 

Input/output: (digital) ARINC 429 or MIL-STD-1553 or 
special 

(analogue) synchro attitude signal outputs, and ana- 
logue turning rate signal 

(discrete) valid signal and bit command output 
Alignment time: (normal) 2.5 min 

(stored heading) 1 min 

Environmental spec: MIL-E-5400T Class 2X 
Electromagnetic interference spec: MIL-STD-461A, 
-462 


Status 
In production. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Laser gyro inertial navigation 


system 

The strapdown ring laser gyro inertial navigation sys- 
tem is installed on the CH-47 transport helicopter. The 
use of ring laser gyros in the system permits increased 
reliability, longer life and so on, than a conventional 
platform-type inertial navigation system, considerably 
reducing life cycle costs, including maintenance and 
overhaul costs. 


Status 
In service in Kawasaki/Boeing CH-47 helicopters of the 
Japanese Air Self-Defense Force. 


Contractor 
Japan Aviation Electronics Industry Ltd. 
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Strapdown attitude and heading 


reference system for the T-4 

The strapdown attitude and heading reference system 
for the Kawasaki T-4 is an integrated sensing system. It 
provides aircraft acceleration signals, angular velocities 
and attitude in three axes to other airborne equipment. 
Data transmission is via ARINC 429 databusses. Laser 
gyros are incorporated in the system, leading to high 
reliability and service life. 


Status 
In service in Kawasaki T-4 aircraft of the Japanese Air 
Self-Defense Force. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Strapdown attitude and heading 


reference system for the SH-60J 
The strapdown attitude and heading reference system 
installed on the Mitsubishi/Sikorsky SH-60J anti-sub- 
marine helicopter detects pitch, roll and azimuth angles 
and turn rates with reference to body axes, and sup- 
plies this data to other airborne equipment. Combined 
with a Doppler navigation system, the strapdown atti- 
tude and heading reference system can also function 
as an inertial navigation system. The data is supplied to 
other equipment through a MIL-STD-1553B databus. 
The strapdown system uses a small ring laser gyro, is 
compact and has higher performance, reliability and 
life than a conventional attitude and heading reference 
system. 


Status 
In service in Mitsubishi/Sikorsky SH-60J helicopters of 
the Japanese Maritime Self-Defense Force. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Strapdown inertial equipment for 


air-to-surface missiles 

JAE strapdown inertial equipment is installed in air-to- 
surface missiles. It receives reference data signals from 
the launch aircraft immediately before release and per- 
forms navigation computations during flight while out- 
putting the data necessary to control missile navigation 
and guidance to the final target position. The sensor 
section detects missile angular velocity in three axes 
and acceleration in a single axis. An extended model 
detects accelerations in three axes. A high-speed digi- 
tal computing unit in the computer section performs 
computations based on signals received for attitude, 
guidance, autopilot, steering and rate of attitude 
change. These are referenced with the initial pre-launch 
data values. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


NAT-5 tactical navigation system 
The NAT-5 is a computer-based navigation system for 
airborne ASW tactics. It comprises a control unit, cen- 
tral processor unit and display unit, and accepts infor- 
mation from any or all of Doppler, true airspeed, AHRS, 
GPS, sonar and radar. 

The display unit shows updated positional infor- 
mation plus seven predefined contacts in latitude and 
longitude, X-Y co-ordinates or any of four different polar 
co-ordinate systems, with graphic scales from 4.5 x 3 
up to 288 K 192 nm. 

The control unit is a microprocessor-based control 
panel with a keyboard including function, numeric and 
control keys and a joystick for quick data entry. The 
control unit allows easy system operation by means of 
up-down menus on the screen. 

Graphics operation is provided by means of a power- 
ful graphics processor with up to 100 kbytes of stored 
standard search patterns and a cartridge, located in the 
control unit, with up to 512 kbytes for predefined maps, 
tactics and tactical scenarios. The cartridge can also 
store system airborne data for debriefing purposes. 

The system provides a serial output for a sensor 
operator control keyboard and interfaces for cockpit 
instruments such as the BDHI. 


LINS 300 laser inertial navigation 


system 

LINS 300 is a family of SNU 84-1 inertial navigation sys- 
tems produced for Hawk 100/200 aircraft, the F-5E and 
the EH 101 helicopter. The system provides vehicle 
acceleration, velocity, position, heading and attitude. 
Outputs are available in MIL-STD-1553B, ARINC 429 
and synchro formats. For the EH 101 Merlin, LINS can 
align when airborne using a Kalman filter to interface 
with a Doppler velocity sensor or GPS; this also enables 
shipborne alignments. An ARINC 429 interface and 
Doppler/GPS air alignment mode are unique among 
SNU 84-1 format systems. 


Specifications 

Dimensions: 460 x 191 x 194 mm 

Weight: 20 kg 

Alignment time: (gyrocompassing) 8 min 
(stored heading) 1.5 min 

Performance: (position) 0.8 nm/h CEP 
(velocity) (horizontal) 2.5 ft/s, (vertical) 2 ft/s 
(rates) 400°/s 


Status 

In 1987, LINS 300 was selected by Smiths Industries 
and has now been adopted for an F-5E Tiger Il avionic 
update programme. In 1990 LINS was selected as 


SPAIN 


The operational software and the interface elec- 
tronics are designed in a modular form to accommo- 
date each future change with a minimum impact on the 
configuration of the system. 

Optionally, the system includes ground support 
equipment and a navigation sensors simulator for train- 
ing, testing and maintenance facilities. The ground sup- 
port equipment has a special software utility which 
allows the user to create his own tactics and maps to be 
loaded into the cartridge. 


Specifications 

Dimensions: (control unit) 185 x 146 x 181 mm 
(central processor unit) 194 x 124 x 320 mm 
(display unit) 265 x 325 x 333 mm 

Weight: (control unit) 2.5 kg 

(central processor unit) 10 kg 

(display unit) 17 kg 


Status 

In production and in service in Spanish Navy Sikorsky 
SH-3D/G Sea King and SH-3D Sea King AEW 
helicopters. 


UNITED KINGDOM 


baseline equipment for the BAe Hawk 100 and 200 
Series aircraft. In 1992 LINS 300 received a production 
order for the Anglo-Italian EH 101 helicopter and is in 
production for both the Royal Navy Merlin variant and 
the NSA/NSH variants for Canada. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


SGP 500 twin gyro platform 

The SGP 500 is a three-box system comprising attitude 
and heading reference unit, electronic unit and a plat- 
form control unit, providing both heading and local ver- 
tical outputs. When integrated with a Doppler system, 
such as the Racal Type 72 and a TANS navigation com- 
puter, second order levelling is used to ensure vertical 
accuracy during turns or high g manoeuvres. The refer- 
ence unit has twin interchangeable gyro assemblies uti- 
lising the rotorace principle to minimise friction. The 
control unit is designed to ARINC 306, while the elec- 
tronics unit contains the functions necessary to control 
the platform and the heading computer. Corrections 
are applied for Earth rotation and _ meridian 
convergence. 


The CESELSA NAT-5 tactical navigation set with 
(left) the control unit, (centre) the display unit and 
(right) the central processor unit 


Contractor 
CESELSA Avionics Division. 


The British Aerospace laser inertial navigation 
system LINS 300 has been selected for fixed-wing 
aircraft and helicopter programmes 


Specifications 

Dimensions: (gyro reference unit) 192 x 185 x 408 mm 
(electronic unit) 196.6 x 90 xX 357 mm 

(control unit) 58 x 89 x 148 mm 

(flux valve/compensator) 58 x 89 x 125 mm 
Weight: (gyro reference unit) 12 kg 

(electronic unit) 5.8 kg 

(control unit) 1.1 kg 

(flux valve/compensator) 0.76 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 165 VA 
28 V DC, 0.6A 

Outputs: (pitch) to 0.2° accuracy (2 0) 

(roll) to 0.2° accuracy (2 0) 

(heading) to 0.5° accuracy (2 6) 

(accelerations) to 0.01 g 

(angular rates) to 0.2°/s (up to 400°/s) 

Output format: ARINC 429, synchro or 1553B 
Environment: BS3G100 


Status 

In production. Over 100 units were supplied to the 
Yugoslav Orao aircraft programme. Also installed in 
Canberra, Hunter and Skyhawk aircraft. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


Terrain profile matching 

TERrain PROfile Matching (TERPROM) is a digital ter- 
rain system that uses a digital terrain database, 
together with radar altimeter information, to correct and 
refine aircraft navigation outputs. Based on this highly 
accurate, drift-free, terrain referenced navigation capa- 
bility, TERPROM provides predictive ground and 
obstacle proximity warning, stealthy terrain-following, 
enhanced target acquisition and covert weapon aim- 
ing, all with a significant reduction in crew workload and 
with no reliance on external navigation aids. 

TERPROM is a fully developed Ada software suite 
and is available in a number of hardware implemen- 
tations. TERPROM requires only access to bulk mem- 
ory, for storing a terrain map in digital form, and the 
aircraft databus, to provide all of its benefits. It uses the 
terrain map, together with the aircraft navigation sys- 
tem, to predict aircraft height above the ground. It then 
compares this prediction with the true height as mea- 
sured by the radar altimeter and uses the difference 
between its prediction and reality to provide correc- 
tions to navigation system outputs. 

In this way, TERPROM achieves a drift-free navi- 
gation accuracy of better than 50 m CEP over terrain 
with slopes as low as 2%. Using Kalman filtering tech- 
niques, TERPROM builds an error-corrected model of 
the aircraft navigation system, normally INS or INS/GPS 
based. Consequently, although reliant on radar alti- 
meter information in the long term, full performance 
can be maintained through periods of radar altimeter 
non-availability, for 10 minutes or more, giving a covert 
and truly all-attitude system. 

Using its robust navigation performance and a kine- 
matic model of the aircraft, TERPROM also generates 
ground and obstacle proximity warnings. These warn- 
ings are predictive because TERPROM continually pos- 
itions the aircraft within the terrain database and can 
predict potential conflicts far more effectively than con- 
ventional systems. 

TERPROM also generates terrain-following signals 
which can be fed to the aircraft autopilot or the HUD for 
pilot interpretation. TERPROM’s knowledge of terrain 
beyond the local horizon permits stealthy terrain-follow- 
ing with no manoeuvre constraints. Both automatic and 
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The SGP 500/600 all attitude platform showing (left) the gyro reference unit, (centre) the control unit and 
(right) the electronics unit 


Yo 


pilot-interpreted modes have been fully evaluated in 
flight. 

TERPROM has flown extensively in the General 
Dynamics F-16 and the Panavia Tornado, as well as ina 
number of civil aircraft. These trials involve in-depth 
testing of all TERPROM capabilities, with particular 
emphasis on ground proximity warning. As a result of 
the trials in the F-16, TERPROM has been selected by 
the US Air Force for an F-16 upgrade programme. 
Besides benefiting military aircraft, the ground proxim- 
ity warning aspects of TERPROM can make a signifi- 


TERPROM has been trialled on both Tornado and the F-16 


cant contribution to the safety of civil aircraft and the 
automatic nature of TERPROM modes makes it equally 
suitable for RPV and missile applications. 


Status 

Contracted to the US Air Force for the General Dynam- 
ics F-16. Undergoing trials on a number of military and 
civil aircraft types. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


CAS-CPT-9000 helicopter 


navigation system 

The CAS-CPT-9000 is a multisensor lightweight heli- 
copter navigation system which uses Decca, Loran C 
and GPS to provide an area navigation facility. It selects 
the most suitable and strongest signals to give the pilot 


the optimum present position. In addition, the system 
offers a visual display of helicopter flight path on an 
electronic map. This map can be periodically updated 
to reflect platform movements. 


Status 
No longer in production. 


770-13 panel-mounted homer 

The 770-13 panel-mounted homer is intended to pro- 
vide comprehensive homing facilities to an existing 
installation with the minimum of additional items and 
simple modifications to the aircraft wiring. The panel 


space occupied is small, the facia measuring only 83 by 
45 mm. 

The instrument is designed to be fitted with a Chelton 
7-25-26 antenna feed unit and a suitable pair of homing 
antennas. It interfaces with the existing UHF comms 


Contractor 
Caledonian Airborne Systems. 


radio and its antenna and contains all the necessary cir- 
cuitry to allow the user to home on signals received by 
either its own internal Guard receiver or by the comms 
radio. 

The 770-13 combines the simplicity of the single box 
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approach with the flexibility of the Chelton modular sys- 
tem, giving an easy-to-fit, yet sophisticated, installation. 


Specifications 

Dimensions: 83 x 45 x 210 mm 
Weight: 0.625 kg 

Frequencies: (Channel 1) 243 MHz 
(Channel 2) +1.5% of Channel 1 


The Chelton 770-13 panel-mounted homer 


Contractor 
Chelton (Electrostatics) Ltd. 


System 931-1 direction-finding 


system 

The System 931-1 direction-finding antenna enables a 
standard AM communications receiver to be converted 
into a 360° direction-finding system. The switched ter- 
minated loop microprocessor-controlled antenna pro- 
vides direction-finding over the full 30 to 407 MHz 
frequency range. 

The antenna is suitable for installation on fixed- and 
rotary-wing aircraft and for land and maritime appli- 
cations. The direction-finding system antenna acts to 
modulate the received RF signal, the sense and depth 
of this modulation being related to the direction of 
arrival of the received signal. The receiver demodulates 
the modulation and passes the resulting audio back to 
the direction-finding antenna for processing. After pro- 
cessing inthe antenna unit the resulting bearing is avail- 
able on both an ARINC 407 output, to drive a 
mechanical indicator, and an ARINC 429 serial databus 
output capable of directly driving a computer or an elec- 
tronic display. The system has been specifically 
designed to provide uninterrupted bearing outputs 
when direction-finding on pulsed tone personal locator 
beacons. 

The 931-1 antenna is a drop-in replacement for the 
DF301E direction-finder. The system can become a 
stand-alone system by the addition of the Chelton 707-1 
receiver and 715-5 controller. 


The Chelton System 931-1 
antenna 


direction-finding 


Specifications 

Power supply: 16-33 V DC, 2A 
10-17 V DC, 4 A optional 

(indicator) 26 V AC, 400 Hz, 300 mA 


Contractor 
Chelton (Electrostatics) Ltd. 


Digital mapping 

Computing Devices has designed rugged map display 
equipment intended for installation in harsh airborne 
environments. Most recently this includes the digital 
mapping systems for the Royal Navy Merlin helicopter, 
under contract from IBM ASIC. This design has a scale- 
able architecture in order to meet a range of perform- 
ance criteria, from static north-up maps to full rotating 
tracking maps with overlays. This will allow presen- 
tation of both raster and true vector data with efficient 
man/machine interface to facilitate zoom and a list of 
additional functions. The growth capability enables 
additional functions such as intervisibility, two- and 


three-dimensional displays. Map data is optimally com- 
pressed and stored to provide the operator with control 
of the map, to enable display of key map and overlay 
information. 

The complexity of overlays can include text with sen- 
sor data, providing the ability to perform sensor and 
map fusion and object correlation presented on a range 
of low to high resolution displays. 

Map database expertise has been achieved in com- 
pressing raster data and, more significantly where a 
structured dataset is required, in automatically generat- 
ing vector data from a raster map using its own Unix- 
compatible knowledge system. The advantage of utilis- 


ing vector map data is its easy interpretation, 
enhancement and attribution. The vector dataset and 
its associated overlays are more easily maintained and 
updated than raster. 


Status 
In development. 


Contractor 
Computing Devices Company Ltd. 


STR 2100 Series fixed reception 


pattern antenna 

The 2100 Series range of Fixed Reception Pattern 
Antennas (FRPA) includes variants for both the GPS 
standard positioning service and the precise position- 
ing service for installation in helicopters, subsonic and 
supersonic fixed-wing aircraft. It features multilayer 
printed construction, crossed slot radiation pattern for 
good low-angle reception, low profile and low weight. 


Specifications 
Dimensions: (diameter) 163 mm x (height) 14 mm 
Weight: 0.45 kg 


The STR 2210 is a seven-element controlled 


reception pattern antenna for GPS 


Contractor 
Cossor Electronics Ltd. 


STR 2210 Series controlled 


reception pattern antenna 

The 2210 Series range of controlled reception pattern 
antennas includes variants for both the GPS standard 
positioning service and the precise positioning service 
for installation in helicopters, subsonic and supersonic 
fixed-wing aircraft. It features a seven-element array, 
element characteristics common with the FRPA, 
elements packed in the unit for easy installation and 
options for conformal or flat installation. 


Contractor 
Cossor Electronics Ltd. 


STR 2310 Series antenna 


electronics unit 

The STR 2310 Series antenna electronics unit, 
designed for use with the fixed reception pattern 
antenna, features high quality RF front-end filters, a lim- 
iter/blanking circuit, low noise preamplifier and oper- 
ation on separate L1 and L2 frequencies. The function 
of the unit is to reduce adjacent out-of-band signals 
from such sources as Tacan, DME, IFF and radar to a 
level allowing rapid acquisition of the weakest GPS sat- 
ellite signals. The STC antenna electronics unit is small, 
lightweight and operates with either L1 (SPS) or L1 and 
L2 (PPS) systems. 


Specifications 
Dimensions: 99 x 81 x 32 mm 
Weight: 0.4 kg 


The STR 2310 Series antenna electronics unit 


Power consumption: <3 W 
Reliability: >13 000 h MTBF 


Contractor 
Cossor Electronics Ltd. 


STR 2400 Series antenna control 
unit 

The Cossor STR 2400 Series antenna control unit is 
essential to improve the ECM resistance and EMC per- 
formance of GPS receiver processor units inajamming 
environment by providing the means to suppress inter-- 
ference on GPS frequencies effectively. The antenna 
control unit features L1 and L2 operation, seven chan- 
nels, RF and IF output versions, interface for all GPS 


The STR 2400 Series is designed to improve the 
ECM resistance for GPS receivers 


receivers, fast adaption to maintain nulls during high 
dynamic manoeuvres, low noise figure under all con- 
ditions, optional preselection filters within the standard 
enclosure, automatic re-configuration on detection of a 
channel fault and the potential to integrate within GPS 
receivers. 


Specifications 
Dimensions: 300 <x 57 x 2100 mm 
Weight: 4 kg 


Contractor 
Cossor Electronics Ltd. 
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STR 2510 Series receiver 


processor unit 
The STR 2510 Series of GPS receivers has been 
designed on a modular basis for avionics, naval and 
vehicle applications. A number of enclosure options is 
available to suit stand-alone requirements, whilst the 
card sets are available in forms suitable for embedding 
in customer-specific integrated navigation equipment. 
Receivers are designed with both fixed (FRPA) and 
adaptive (CRPA) antenna systems. The receiver pro- 
cessor features RF filter and preamplifier at the 
antenna, fixed frequency RF synthesiser on custom 
bipolar VLSI device, dual BICMOS VLSI devices for par- 
allel L1 and L2 frequency conversion and multibit dig- 
itisation. The software is modular and compiled in Ada. 
The L1 and L2 signals from the antenna electronics 
are converted to an IF and digitised by the RF function. 
The resulting digital signals are passed to the signal 
processor function as in-phase and quadrature 
elements and used to provide pseudo range, delta 
range and navigation data. This information is used by 
the control processor to generate a navigation solution 
within the GPS time reference. The control processor 
also performs the interface and control function, includ- 
ing satellite selection and aiding and is capable of host- 
ing a Kalman filter. The interface function provides the 
external interface to the host system bus, INS, CDU, 
data loader and crypto. 


Specifications 
Dimensions: 320 x 60 x 194 mm 
Weight: 4 kg 
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The STR 2510 Series receiver processor unit 


Power supply: 115 V AC, 400 Hz or 28 V DC, 40 W 
Reliability: >7000 h MTBF 


Status 
Trials complete. The STR 2510 is ready for production. 


Contractor 
Cossor Electronics Ltd. 


Terrain referenced mission 


systems 

Research is continuing into the exploitation of terrain 
referencing principles and database technology used 
in conjunction with Electro-Optic (EO) sensor systems. 
Given precise knowledge at all times of aircraft spatial 
position and attitude and access to a digital topograph- 
ical database, it is possible to synthesise real-time per- 
spective imagery of the terrain scene around the 
aircraft. This image, when properly fused with infor- 
mation from an EO sensor such as a FLIR, can form the 
basis of a low-flying aid in situations where information 
from the FLIR is less than adequate. The concept is 
readily extended to portraying other database infor- 
mation such as targets, flight path obstructions and 
power cables. This last application is particularly 


attractive and is perceived as offering a major contri- 
bution to flight safety during fast jet and helicopter 
operations. 

Terrain and obstacle scene generation combined 
with FLIR has recently been shown to be a viable con- 
cept. The basic philosophy is that of enhancing the 
FLIR image by cueing features that are not otherwise 
clearly visible due to the prevailing thermal conditions. 
Development of the concept is continuing using 
ground rig facilities together with flight trials on 
Andover and Hunter laboratory aircraft equipped with 
the necessary enabling technologies. On the Hunter 
the system is implemented as part of the PENETRATE 
demonstrator programme. 

PENETRATE (passive enhanced navigation with ter- 
rain referenced avionics) is a collaborative MoD(PE)/ 


GEC-Marconi Avionics venture to develop an integrated 
covert mission system exploiting terrain reference tech- 
nology. The system, mounted in a small pod, com- 
prises a mass data store and a computing suite 
undertaking such functions as terrain referenced navi- 
gation, terrain/obstacle scene generation, tactical 
routeing and mission management. The mass data 
store is a 400 Mbyte capacity optical disc system devel- 
oped for use in a combat aircraft environment. 


Status 
Continuing research and development. 


Contractor 
Defence Research Agency, Farnborough. 


AHEAD attitude and heading 


reference system 
The Ferranti standby attitude, heading and rate-of-turn 
indication system (AHEAD) comprises a gyro unit sen- 
sor assembly which provides the signals to drive a 
pilot’s indicator. The gyro unit contains vertical and 
directional gyros, the performance of which is 
enhanced by an electronics computing unit. The indi- 
cator is produced by SFIM and modified by Ferranti 
who add a rate-of-turn pointer movement and hybrid 
electronics. 

The gyro unit uses a directional gyro to give the air- 


frame heading. Errors associated with directional 
gyros, such as geometric effects caused by banked 
turns are corrected by using the roll output from the ver- 
tical gyro. For alignment purposes and to enable 
characterisation of the directional gyro drift rates, the 
gyro unit can accept a heading reference signal from 
the aircraft’s primary heading system. The airframe 
pitch and roll attitude signals are derived directly from 
the vertical gyro. 

The indicator is a traditional moving barrel device 
showing heading, pitch and roll. Flags provide the pilot 
with information on system status. Two pilot-operated 


controls allow the heading display to be aligned with 
the primary inertial navigation system and the vertical 
gyro to be fast erected. Rate of turn is indicated by a 
moving pointer and slip by a bubble display. The indi- 
cator lighting is NVG compatible. 


Status 
In service in the Harrier GR. Mk 7. 


Contractor 
Ferranti International Aerospace Systems Division. 


AD380 and AD380S automatic 


direction-finders 

Latest in a number of automatic direction-finding sys- 
tems developed and produced by GEC-Marconi, the 
AD380 is designed to ARINC 570 and covers the fre- 
quency range 190 to 1799 kHzin 0.5 kHz steps while its 
variant, the AD380S, covers 190 to 1599.5 kHz. The lat- 
ter additionally covers the international maritime dis- 
tress frequency of 2182 kHz with the ability to tune to 
+0.5 kHz on either side of the nominal frequency, ren- 
dering it particularly suitable for search and rescue. 
This difference apart, both systems are designed to the 
Same standard. 

AD380 systems have automatic, crystal-controlled 
frequency selection and are of all solid-state construc- 
tion with instantaneous electronic tuning. Built-in test 
facilities are incorporated. 

A range of controller options is available, permitting 
single, dual or programmable operation. Standard con- 
trollers come in three versions, all of which provide 


selection of frequency and mode, ADF, antenna, test or 
beat frequency oscillator, together with volume control. 
The decade frequency selectors display the oper- 
ational frequency in 1 in (25 mm) high numerals. Fre- 
quency controls comprise three concentric knobs 
which operate the logic frequency circuitry. 

The first type of controller is the G4032E, a single fre- 
quency version, and the second type, the G4033E, is 
used for tuning two receivers. Mode facilities in each 
case are selected by toggle switches and each control- 
ler has a test button. The third controller type is the 
G4034E, designed for rapid retuning of a single 
receiver to one of two frequencies which can be then 
selected by operation of a transfer switch when a white 
bar is displayed across the figures of the frequency not 
in use. Mode facilities are selected by a rotary switch. 

A programmable controller, the AA-3809, conforms 
to the dimensions, form factor and electrical require- 
ments of ARINC 570. It provides a four-channel pre- 
select facility and can control both versions of the 
AD380. Six push-buttons permit instantaneous selec- 


tion of frequencies previously entered into the memory 
store, which retains information when the equipment is 
unpowered. 

The displayed frequency is always that to which the 
receiver is tuned and the operator can change stored 
information while in flight or select the ‘N’ button which 
allows normal operation of the controller. A brightness 
control, which is independent of the main aircraft panel 
lighting system, is incorporated. Normal mode facilities 
are also available for pilot operation. 


Specifications 
Format: (receiver) % ATR short 
Weight: (receiver) 4.5 kg 


Status 
In production and service. 


Contractor 
GEC-Marconi Avionics, Basildon. 
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AD620C navigation system 

The AD620C is a microprocessor-governed integrated 
navigation and control system based on the earlier 
AD620 navigation computer. It provides not only navi- 
gation facilities but also control of sensors such as 
Tacan and VOR/DME and, in addition, can compute 
true airspeed from basic air data information. TAS pro- 
vides smoothing for Tacan and VOR/DME signals and 
dead reckoning navigation in the absence of Tacan and 
VOR/DME. It can operate in polar or cartesian co-ordi- 
nates and will automatically tune a Tacan or VOR/DME 
when waypoints are selected. Other facilities include 
full slant range correction. and outputs to an automatic 
flight control system or weapon aiming system. Fix and 
mark facilities are also available. Data, entered by a 
control and display unit keyboard, is retained when 
power is cut off. 

The system comprises three units: a Navigation 
Computer Unit (NCU), a Control and Display Unit (CDU) 
and a Remote Read-out Unit (RRU). Each controls a 
microprocessor to allow simple interfacing with its com- 
panion units to form an ARINC 429 digital data high- 
way. The inclusion of a microprocessor in the control 
and display unit also permits a rapid display response 
to keyboard input while at the same time allowing dis- 
play formatting to take place within the control and dis- 
play unit itself. The three units have considerable spare 
computer capacity for future development and growth. 

Features of the navigation computer unit include an 
expanded memory capacity for both programme and 
in-flight data acceptance, improved interface circuit 
design for better performance and higher integrity and 
a new form of mechanical construction which makes 
each module a self-contained entity and allows testing 
down to component level with simple equipment. A 
built-in test programme monitors all input and output 
signals as well as the computer software. 


Specifications 

Dimensions: (NCU) 194 x 127 x 318 mm 
(CDU) 95 x 146 x 165 mm 

(RRU) 31 x 80 x 144 mm 

Weight: (NCU) 3.5 kg 

(CDU) 1.8 kg 

(RRU) 0.34 kg 


Status 
In production and service in the Aermacchi MB 339A 
trainer. 


Contractor 
GEC-Marconi Avionics, Basildon. 


AD620K integrated navigation 


system 

Designed for the single-seat Aermacchi MB 339C Vel- 
tro light strike aircraft, the AD620K is a development of 
the earlier AD620C navigation system provided for the 
two-seat Aermacchi MB 339A trainer. The AD620K has 
an improved performance compared with earlier ver- 
sions owing to the addition of an AD660 Doppler vel- 
ocity sensor and associated processing and displays. 
The system operates in conjunction with an inertial plat- 
form, nav/attack information and guidance being pre- 
sented on a wide-angle head-up display. The navigation 
computer can accept data from a wide variety of navi- 
gation sensors together with an attitude and heading 
reference system, to compute present position. 


Status 
The system was selected for the MB 339C in October 
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The AD620K navigation computer unit 


The AD620 integrated navigation and control system 


1984 and is in production for the Royal New Zealand Air 
Force: 


Contractor 
GEC-Marconi Avionics, Basildon. 


AD660 Doppler velocity sensor 

Tha AD660 Doppler sensor is packed into a single unit 
containing the antenna, transmitter/receiver, tracker, 
and digital and analogue inputs and outputs, all under 
microprocessor control. The transmitter is a Gunn 
diode generating about 200mW of power at 
13.325 GHz. The signal is frequency modulated, the 
actual frequency being selected by the microproces- 
sors to give the best return signal in any set of con- 
ditions, eliminating for example height hole effects. The 
system employs four beams, any three of which provide 
satisfactory performance, the fourth being used to 
enhance operation at extremes of altitude and to pro- 
vide a self-check function. The standard output for 
groundspeed and drift angle is an ARINC 429 serial 
digital data highway, but ARINC 582 and 561 digital and 
ARINC 407 synchro outputs can also be provided. 


Specifications 
Dimensions: 379 x 237 X 132 mm 


Status 

In production. The AD660 is a standard option on Boe- 
ing 727 and 737 transports and has been adopted by 
British Airways and Lufthansa among other operators. 
In October 1984 it was selected by CASA for its 
C-101DD Aviojet advanced trainer/ground attack 
aircraft. 


Contractor 
GEC-Marconi Avionics, Basildon. 


The AD660 Doppler velocity sensor 


AD2770 Tacan 


The AD2770 Tacan navigation and homing aid is suit- 
able for all types of aircraft. This system is now used on 
the majority of front line aircraft in service with UK 
forces. It provides range and bearing information from 
any selected ground Tacan station or from any suitably 
equipped aircraft and is available in a number of forms 
offering outputs in digital ARINC 429 or analogue form 
or a combination of the two. Output signals may be pro- 
vided to drive range/bearing or deviation indicators on 
a pilot’s panel or to interface directly with a computer. 

The system has full 252 channel X and Y mode capa- 
bility and operates up to 300 nm range with a range 
accuracy of better than 0.1 nm. Bearing accuracy is 
said to be better than 0.7° on normally strong input sig- 


nals. It comprises two units: a transmitter/receiver hard- 
mounted in the avionics bay and a panel-mounted 
remote-control unit. A switching unit, also installed in 
the avionics bay is required when two antennas are fit- 
ted. A mounting tray with a cooling air blower is necess- 
ary if a cooling air supply is not available from the 
aircraft’s own air-conditioning system. 

The transmitter/receiver section with a digital inter- 
face only is contained in a % ATR short case with a front 
doghouse. Versions with analogue outputs are accom- 
modated in a case of longer dimensions to house the 
additional circuitry. Signal processing circuitry is 
largely digital in the interests of system reliability, and 
continuous integrity monitoring techniques eliminate 
the risk of erroneous outputs. 

Range and bearing analysis and output formats are 
prepared in a general-purpose computer module called 
the analyser. This allows both range and bearing signal 
processing to use the same circuitry, with a consequent 
reduction in the number of components. The range sys- 
tem uses a parallel search method, said to be unique, 
which by making use of all signal returns achieves a 
very rapid lock-on. 

The AD2770 system operates in three modes: 
receive (giving bearing information only); transmit and 
receive; and air-to-air (providing range information on- 
ly). Transmitter frequency range is from 1025 to 
1150 MHz with an output of 2.5 kW peak pulse power. 
Receiver frequency coverage is from 962 to 1213 MHz. 
The tracking speed range is from 0 to 2500 kts. 

The design of the AD2770 system is flexible both 
electrically and mechanically and alternative configur- 
ations with appropriate form factors, output character- 
istics and mechanical and electrical interfaces can be 
provided for new aircraft or for retrofit. 


Specifications 

Dimensions: (transmitter/receiver standard unit) 194 x 
191 x 380 mm 

(control unit) 57 x 146 x 83 mm 

(antenna switch) 69 x 130 x 56 mm 

Weight: (transmitter/receiver standard unit) 14 kg 
(control unit) 0.45 kg 

(antenna switch) 0.25 kg 


Status 
In production and service. By early 1985 more than 800 
systems had been ordered. 


Contractor 
GEC-Marconi Avionics, Basildon. 


AD2780 Tacan 


A follow-on from the AD2770 series supplied for the 
Panavia Tornado and other front line types, the AD2780 
is also proposed for military applications and is, says 
GEC-Marconi, lighter, smaller and less expensive than 
its predecessors, with extensive use of large-scale inte-_ 
gration and microprocessor technology. The system | 
provides slant range and relative bearing to a standard 
Tacan station, range rate (which approximates to 
groundspeed when not used in conjunction with the 
company’s area navigation system), time to go to way- 
point or station, ARINC 429 serial data output and 252 
channels in X and Y modes. Outputs of range are avail- 
able in digital format to ARINC 429 and in analogue to | 
dial and pointer displays. 
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The transmitter/receiver for the AD 2780 Tacan 


Specifications 

Dimensions: 127 x 153 x 318 mm 

Weight: 3.5 kg 

Frequency range: (transmitter) 1025-1150 MHz 
(receiver) 962-1213 MHz 

Range rate output: 0-999 kts with accuracies +15 kts 
for 0-300 kts, and +5% for 300-999 kts 

Time to station output: 0-99 min 

Tracking speed: 0-1900 kts, 0-20°/s 

Memory: (range) 10s 

(bearing) 4s 


Status 

In production and service in the British Aerospace EAP, 
British Army Gazelle and Royal Netherlands Air Force 
Eurocopter BO 105 helicopters and Royal Air Force 
Shorts Tucano trainers. 


Contractor 
GEC-Marconi Avionics, Basildon. 
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The GEC-Marconi Avionics AD2780C VORTac navigation system 


AD2780C VORTac navigation 


system 

GEC-Marconi is supplying a new generation of radio 
navigation equipment to the Royal Air Force to be 
installed in Wessex search and rescue helicopters 
which operate from bases throughout the UK. Although 
it is a military helicopter flown by military crews, the 
Wessex HC2 needs to be able to fly in civil airways and 
land at any civil or military airbase to allow injured pass- 
engers to be transferred quickly into medical care. 
Much of this flying has to be done in poor weather 
conditions. 

The AD2780C allows the operator to navigate using 
civil VOR/DME or military Tacan ground beacons. Dur- 
ing approach to landing the system additionally pro- 
vides an ILS capability. 


The system is contained in two small units located in 
the aircraft equipment bay. It is controlled by a single 
pilot-operated unit which uses a liquid crystal display. 


Specifications 
Weight: 7 kg 


Status 
In production for Royal Air Force Wessex HC2 
helicopters. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Ferranti inertial nav/attack system 
The Ferranti Inertial Nav/Attack System (FINAS) is an 
integrated system which includes the Type 4500 cur- 
sive/raster Head-Up Display and Weapon Aiming Com- 
puter (HUDWAC), the FIN 3100 ring laser gyro 
strapdown inertial navigator and the Type 105D laser 
rangefinder. It is intended both for new aircraft and as a 
retrofit package for current types. 

The Type 4500 HUDWAC was first displayed in pub- 
lic in 1982. It consists of the HUD itself and a % ATR 
weapon aiming computer. The HUD has an unusually 
large 24 x 18° field-of-view and incorporates its own 
controls for mode selection. Dual combiners are pro- 
vided and can be replaced without reharmonisation 
being necessary. The HUD projects a comprehensive 
variety of information into the pilot’s line-of-vision and a 
number of air-to-air and air-to-ground modes provide 
data for the automatic or manual release of weapons. It 
is compatible with night vision goggles. 


Status 

The complete system is on offer for both new aircraft 
and retrofit programmes. The Type 4500 is undergoing 
aseries of flight trials and has been proposed for a num- 
ber of aircraft types. The Type 105D laser rangefinder is 
in operational service with Royal Danish Air Force Dra- 
ken aircraft. The FD 4510 HUDWAC has been specified 
for A-4 and F-5 avionic upgrade programmes. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FIN 1000 Series inertial navigation 


systems 

FIN 1000 is the designation of a family of inertial navi- 
gation systems based on the GEC-Marconi miniature 
inertial platform using floated rate integrating gyros and 
precision force feedback accelerometers. The group 
includes particular systems optimised for long-term 
high accuracy and for rapid reaction alignment. Ver- 
sions include: 
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The GEC-Marconi Avionics FINAS system 


FIN 1010 Developed for the Panavia Tornado, the FIN 
1010 has all-digital interfaces and an accuracy of better 
than 1 nm/h. Another version of the Tornado system, 
with analogue interfaces and comprehensive route 
navigation, is fitted to the Mitsubishi F-1 advanced 
trainer. 


FIN 1012 Fitted to Royal Air Force British Aerospace 
Nimrod MR. Mk 2 aircraft, the FIN 1012 is optimised for 
long-term accuracy. 


FIN 1031 The FIN 1031 Navigation Heading and Atti- 
tude Reference System (NavHARS) is fitted in Royal 
Navy British Aerospace Sea Harriers. It is similar to the 
FIN 1064 equipment used in Royal Air Force Jaguars, 
but the inertial platform is stabilised by two two-axis rug- 
gedised oscillogyros developed by GEC-Marconi. Nav- 
HARS utilises other aircraft sensors which provide 
Doppler radar velocities, true airspeed and flux valve 
magnetic heading. 
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The FIN 1031B is installed in Royal Navy Sea 
Harrier FRS. Mk 2 aircraft 


The NavHARS system combines a high quality iner- 
tial platform with a powerful mini-computer to produce 
information for weapon aiming and for aircraft manage- 
ment and navigation outputs which can be used to dis- 
play on command up to 10 waypoints, present position, 
range and bearing to destination, speed, track, mag- 
netic or true heading, on top and Tacan position fixes, 
windspeed and direction, drift angle and groundspeed 
and fuel remaining. This information would normally be 
calculated using a combination of Doppler and inertial 
derived information. 

A two-minute alignment can be achieved on land or 
sea with further refinements when the aircraft is air- 
borne, using damped second order levelling 
techniques. 

The GEC-Marconi FIN 1031B NavHARS has been fit- 


ted as part of the mid-life update installation in the Royal 
Navy Sea Harrier FRS. Mk 2. It is similar to the FIN 1031 
system but has two independent dual redundant MIL- 
STD-1553B databusses. The addition of the 1553B 
databusses is primarily to facilitate interfacing with the 
Blue Vixen radar, AMRAAM and revised avionics such 
as the new bus control interface unit. 


Specifications 

Inertial platform unit 
Dimensions: 212 x 215 x 332 mm 
Weight: 11.9 kg 


Processor unit 
Dimensions: 261 xX 199 x 381 mm 
Weight: 13.64 kg 


Control/display unit 

Dimensions: 147 X 152 x 139 mm 
Weight: 2.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase 
28 V DC for switching and lighting 


FIN 1063 Closely based on the system fitted on RAF 
Jaguars, the FIN 1063 is part of the avionics update pro- 
gramme for the Royal Air Force British Aerospace Buc- 
caneer S2B aircraft. A new control/display unit was 
tailored to the Buccaneer’s cockpit and special inter- 
face electronics were developed to match its analogue 
instrumentation. An instruction to proceed was given 
by British Aerospace to Ferranti in February 1985. The 
decision to update the aircraft was made in 1985 and all 
Buccaneers were modified by 1989. 
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The FIN 1064 control/display unit installed on the port cockpit coaming of a Royal Air Force 


Sepecat Jaguar 


The FIN 1064 IN system configured for the Royal Air Force Sepecat Jaguar 


The FIN 1075 is fitted in the Royal Air Force Harrier 
GR. Mk 5 and GR. Mk 7 


FIN 1064 This system was chosen in the early 1980s to 
update Royal Air Force Sepecat Jaguar as part of the 
mid-term refit. The FIN 1064 acts not only as the main 
navigation system but is also the weapon delivery and 
mission computer, information being loaded by way of 
a portable data store. It employs 64-bit parallel pro- 
cessing and has comprehensive interfaces with many 
other aircraft systems. 

Principal advantages over the earlier system are a 
reduction in size and weight and an increase in storage 
capacity. Five boxes are replaced by one, with a two- 
thirds reduction in volume and a 50 kg weight saving. 
The four-fold increase in capacity from 16 to 64k 
means that the aircraft can accommodate all its roles 
without the need for reprogramming. This requirement 
has become increasingly important as the different 
roles have expanded and new and more complex 
equipment becomes available. This system is now the 
standard for the Jaguar and is retrofitted to Jaguars of 
the Omani Air Force. 


FIN 1065 As part of the Defence Research Agency 
Nightbird programme, Ferranti fitted an electronics unit 
from aFIN 1075 system to a DRA Harrier T. Mk 4, the FE 
541 inertial platform remaining in the aircraft. The com- 
bination, designated FIN 1065, achieved navigation 
accuracies better than 1nm/h in a nine-month flight 
trials programme which ended in June 1987. 


FIN 1070 GEC-Marconi has supplied the FIN 1070 for 
the British Aerospace EAP demonstrator which made 
its first flight in June 1986. It was an early demonstration 
model for Eurofighter 2000. 


FIN 1075 The GEC-Marconi FIN 1075 inertial navi- 
gation system was selected for the Harrier GR. Mk 5 
and GR. Mk 7 and is currently in service with the Royal 
Air Force in both the UK and Germany. The system is 
form, fit and function interchangeable with the AN/ 
ASN-130 navigation system in the US Marine Corps 
AV-8B. The inertial platform uses gyros and acceler- 
ometers manufactured by GEC-Marconi and will inter- 
face with the Harrier GR. Mk 5/7 databus, avoiding the 
need for a dedicated control/display unit. 

The inertial platform can be aligned on land, at sea or 
in flight. The ground alignment mode has a wander azi- 
muth mechanism and does not require an initial head- 
ing input. At sea alignment is available when used in 
conjunction with an aid such as the GEC-Marconi FIN- 
RAE equipment; the in-flight alignment facility uses ref 
erence velocity information provided by other aircraft 
systems. 


Specifications 

Dimensions: 193 x 286 x 356 mm 
Weight: 20 kg 

Reaction time: <3 min 

Gyrocompass align: 7 min for 0.8 nm CEP 
Performance: (navigation) 0.8 nm CEP 
(heading) +0.1° 

(attitude) +0.1° 

Reliability: 1500 h MTBF 


FIN 1075G The FIN 1075G is a variant of the FIN 1075 
which has been modified to allow system integration 
with GPS receivers. The system has been trialled by the 
Royal Air Force and is currently being fitted to some 
Harrier GR. Mk 7 aircraft for night flying assessments. 
Navigation accuracy is typically less than 0.2 nm/h 
using standard positioning GPS data. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FIN 1100 strapdown inertial 


reference system 

The FIN 1100 is a fully aerobatic Schuler tuned attitude 
reference, motion sensing and navigation system for 
aircraft, ships and land vehicles. The FIN 1100 IRS is 
contained in a % ATR box weighing less than 7 kg, con- 
suming 70 W, and has a projected reliability of 2700 
hours. The system is based on three high-grade 1°/h 
rate integrating gyros and three precision force feed- 
back accelerometers, with a microcomputer to execute 
the algorithms necessary to compute outputs for atti- 
tude, rate, linear velocity, acceleration and displace- 
ment. It is governed either by a simple rotary switch or 
by a separate control/display unit and contains exten- 
sive built-in test circuitry. 


Specifications 
Dimensions: 124 x 319 x 195 mm 
Weight: 6.5 kg 


Status 

The system was selected in 1985 for the CASA C-101 
DD trainer and has been purchased by customers in Eu- 
rope and Australia. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 
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The FIN 1100 strapdown inertial reference system 


FIN 1110 two gimbal inertial 


navigation system 
The FIN 1110 has been developed by GEC-Marconi 
Avionics as a private venture product, the aim being to 


The FIN 1110 two gimbal inertial navigation system 
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produce a low-cost, lightweight and compact inertial 
navigation system for helicopters and maritime and 
transport aircraft. The system is contained in a % ATR 
short box weighing less than 10 kg and costing about 
one third the price of a full inertial navigation system. 
Complexity is avoided by the use of only two gimbals 
(hence the designation two gimbal INS) in place of the 
four needed in aerobatic aircraft. At the same time the 
system has a strapdown azimuth sensor gyro. The 
adoption of a gimballed platform rather than a strap- 
down system for this purpose has several advantages. 
The most significant is the rapid and independent align- 
ment capability, the system finding true north to an 
accuracy of 0.4° within four minutes of powering up. 
The system is thus freed from the inherent errors 
caused by variations in the earth’s magnetic field. Con- 
tinuing alignment in the air permits operation from mov- 
ing platforms such as ships. 

The original concept was to incorporate sufficient 
computing power to permit integration with an external 
sensor. Since Doppler is widely used in military helicop- 
ters, this was chosen for initial trials. Working closely 
with UK Doppler manufacturers, GEC-Marconi mod- 
elled the potential errors in both inertial navigation and 
Doppler, the outcome being a 15-state Kalman filter 
providing a much greater degree of accuracy than 
could be obtained by either Doppler or INS in isolation. 
However, once the filter has refined the error estimates, 
the system can operate using only occasional bursts of 
Doppler, an advantage for covert operations when any 
emission of radiation is undesirable. Another refine- 
ment is the ability to recognise the step changes that 
occur with Doppler, typically in the scale factor 
between land and sea. Parallel studies have also been 
conducted in conjunction with the GPS satellite navi- 
gation system, terrain referenced navigation, air data 
equipment and a land vehicle’s odometer. 

FIN 1110 is the basis of the integrated navigation sys- 
tem used on the McDonnell Douglas Helicopters 
530MG Defender light armed helicopter, in which it is 
coupled with a Racal avionics management system. An- 
other FIN 1110 set has undergone flight trials at the De- 
fence Research Agency, Farnborough on a Sea King 
helicopter to assess the potential improvements in navi- 
gation and radar scanner stabilisation. Subsequently, 
in October 1986, the MoD ordered 16 FIN 1110s at a 
cost of £700 000 to operate as vertical and heading ref- 
erence systems in conjunction with the THORN EMI 
Searchwater radar which equips the Sea King AEW heli- 
copters of the Royal Navy; deliveries started early in 
1987. 


Specifications 

Dimensions: 334 x 125 x 194 mm 
Weight: 9.8 kg 

Alignment time: 2-5 min 


Status 

No longer in production. In service in Royal Navy Sea 
King AEW helicopters to stabilise the radar antenna and 
improve navigation performance and in the Swedish Air 
Force Super Puma. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FIN 3060 ring laser gyro system 
The FIN 3060 is the latest product in the range of ring la- 
ser gyro systems and is designed for civilian aircraft 
and helicopters. The system meets the ARINC 704A 
specification of 1 nm/h. 

The inertial sensor assembly uses three 240 mm 
Type 164 laser gyros and standard accelerometers. 
The architecture uses a 68020 processor with the soft- 
ware writen in Ada. 


Specifications 

Dimensions: 120 x 190 x 310 mm 
Weight: 12 kg 

Power: <70 W 

Reliability: >10 000 h MTBF 


Status 
Available for civilian aircraft. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FIN 3110 inertial navigation 


system 

The FIN 3110 is designed for military fixed-wing aircraft 
and helicopters where space and weight are at a pre- 
mium. The system’s performance is 1 nm/h and it is 
contained in a 2 ATR box. 

The inertial instruments comprise three 240 mm 
Type 164 ring laser gyros and standard acceler- 
ometers. A GPS Kalman filter is a standard fitting and 
the architecture employs a 68020 processor with Ada 
software. 


Specifications 

Dimensions: 120 x 190 x 310 mm 
Weight: 12 kg 

Power: </0 W 

Reaction time: 30s 
Gyrocompass: 4 min 

Accuracy: (position) 1 nm/h 
(heading) 0.1° 

(attitude) 0.1° 

Reliability: >2500 h MTBF 


Status 
Available for military applications. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The FIN 3110 inertial navigation system 


Solid-state angular rate 


transducer 

The Solid-sTate Angular Rate Transducer (START) is a 
miniature transducer for measuring angular rate move- 
ment. Based on the principle of a vibrating element 
which causes a Coriolis force to be set up which is pro- 
portional to the rate of angular velocity, START has the 
advantage over conventional wheeled gyroscopes in 
that there are no moving parts. With no wear-out mech- 
anisms, START yields long active and shelf life without 
the need for any maintenance, and extreme durability in 
very demanding environments. 

START is particularly applicable where the level of 
Self-noise is critical and, with the benefit of a virtually 
instant switch-on time and power consumption of 1 W, 
START offers real alternatives for new and cost- 
reduction programmes. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Total terrain avionics 

The high grade inertial navigation systems fitted in most 
modern attack aircraft produce errors of about 1 nm/h. 
They do not provide the micro-navigation accuracy 
down to tens of metres required for close but safe ter- 
rain-following, hence the need so far for TF radars 
which use high power emissions. Against increasingly 
sophisticated defences, successful airborne pen- 
etration requires the ability to navigate and terrain-fol- 


low in all weathers without the emission of such 
detectable electromagnetic radiation. 

The GEC-Marconi Avionics solution, designated 
Total Terrain Avionics (T?A), combines the display gen- 
eration, micro-navigation and TF elements required to 
make accurate, autonomous and covert penetration a 
practicality. The essence of the T?A approach lies in an 
integrated digital terrain database compiled with maxi- 
mum usability of existing and planned database com- 
ponents from national mapping agencies or derived 
from suitable imagery sources. Database storage may 
be either semi-conductor or optical disc technologies, 
the level of detail in each database being tailored to suit 
the individual requirement. 

The T2A concept is a modular one, with the database 
of the required size and detail being addressed by the 
multiple processors of the digital map, terrain 
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The display for the GEC-Marconi Avionics total terrain avionics 


referenced navigation and terrain-following elements. 
The automation of navigation and _ terrain-following 
reduces crew workload, whilst the digital map with its 
overlaid enhanced tactical displays greatly improves 
situational awareness. T?A applications are designed to 
cover both fixed-wing aircraft and helicopters and miss- 
iles, together with ground station displays. 


Spartan 
Terrain elevation data can be exploited to achieve auto- 
matic micro-navigation and covert terrain-following of 
the necessary high integrity. The micro-navigation 
employs modern radar altimeters incorporating vari- 
able output power and spread spectrum techniques to 
provide low probability of detection. In Spartan, the 
radar altimeter is used to map the vertical cross-section 
of the terrain beneath the aircraft for matching within 
the database. This Terrain Referenced Navigation 
(TRN) produces fixes every two seconds. The fix match- 
ing algorithm is robust, recovering quickly from the 
larger inertial errors likely to be met after a prolonged 
water crossing or from any local errors in the terrain 
data. 

The TRN fixes are used to Kalman filter the INS out- 
puts and thus, even with medium-grade INS, the aircraft 


position is known with extremely good accuracy and 
high confidence. With this Knowledge, the database 
can be scanned over the projected flight path to predict 
the ground profile ahead. The TF algorithm is therefore 
able to define and demand a totally safe kinematic flight 
path that ensures the closest maintenance of clearance 
level, even in manoeuvring flight. The sudden unmask- 
ing of close terrain and ballooning over hill crests that 
can occur with conventional TF radars is avoided. The 
system also monitors achieved and forecast ground 
clearances against those required and gives ground 
proximity warning where necessary. Additionally, 
obstacles are included in the database and their 
location and indicated height projected on to the pilot’s 
HUD or helmet-mounted display for obstacle cueing. 


Specifications 

Dimensions: % ATR short 

Weight: 15 kg 

Power: 200 W 

Coverage: 230 000 sq miles 

Database programming: 13 min 

Environmental: MIL-STD-810, MIL-STD-461 and 462 
Reliability: 3000 h MTBF 


Digital colour map 

Advances in techniques for lossless compression, stor- 
age and recovery of digital data, combined with devel- 
opments in cockpit colour displays, have been 
exploited by GEC-Marconi Avionics to produce two- 
and three-dimensional digital map presentations with 
wide area coverage. Topographical and cultural data 
can be stored in pixel or vector formats and recalled for 
colour video display as realistic reproductions of paper 
maps or as terrain representations. Additional switch- 
able colour palettes are available to suit different appli- 
cations, for example to suit cockpit lighting conditions 
for night operations. Depending upon how the data- 
base is compiled, the resulting display can be declut- 
tered of unwanted detail. The viewing area can be 
rotated in orientation, swiftly and smoothly manoeuvred 
about the stored area and viewed at any one of the stan- 
dard aeronautical map scales or with a zoom capability. 
Additionally, on a sortie-to-sortie basis a mission route- 
ing and intelligence overlay can be generated and 
loaded into the database for use in flight. 

The addition of terrain elevation information to the 
database generates a wide range of enhanced tactical 
head-down display options to overlay the basic map. 
For example, dynamic relative height shading provides 
terrain-avoidance assistance, whilst ground-to-air inter- 
visibility displays, with ground threat positions and 
effective ranges, aid threat-avoidance manoeuvring. 
Conversely, dynamic air-to-ground intervisibility dis- 
plays demonstrate the achievement of terrain-masking 
and provide a pseudo radar display to ensure that any 
mapping radar transmissions are initiated only when 
the target or fix point is in radar view. Head-up display 
enhancement is achieved by the generation and pre- 
cisely placed display of ridge lines to give added pilot 
confidence in poor visibility or when limited to flat con- 
trast FLIR pictures. 


Status 
GEC-Marconi Avionics has been working with the De- 
fence Research Agency since 1977 in the development 
and trial of Spartan TRN and TF algorithms, whilst digi- 
tal map work has been in hand since 1985. The digital 
map continues to be flown in DRA Wessex and Lynx 
helicopters; Spartan has been demonstrated in Tor- 
nado trials and has been selected for the UK Tornado 
upgrade of the GR. Mk 1 to GR. Mk 4 standard. The 
overall T?A system has successfully flown in an A-6E at 
the US Naval Air Test Center at Patuxent River and is in 
the USAF F-16 AFTI programme. The GEC-Marconi 
Avionics digital map has been selected for the Harrier 
GR. Mk 7 and the British Army Phoenix RPV ground 
station. 

The digital map is in production for the Harrier GR. 
Mk 7 and for the Phoenix RPV ground station. 


Contractor 
GEC-Marconi Avionics, Rochester. 


PA9052 GPS receiver 

The PA9052 GPS receiver is GEC-Plessey’s standard 
airborne user equipment. It provides full Precise Pos- 
itioning Service (PPS) capabilities and includes all the 
interfaces expected of a military GPS receiver including 
MIL-STD-1553B, ARINC 429/575, PTTI and RS422. 
Standard Positioning Service (SPS) variants are also 
available. As well as generating a basic navigation sol- 
ution, the PA9052 can provide area navigation facilities 
and is suitable for use in an integrated navigation 
system. 


Specifications 

Dimensions: (PA9052 receiver) 216 x 194 x 90 mm 
(% ATR short-short) 

(PA9915 antenna) 89 mm diameter 

Weight: 4.2 kg 


Status 

Deliveries of the PA9052 GPS receiver to customers 
worldwide started in 1989. The PA9052 has been selec- 
ted for the AH-64D Longbow Apache helicopter and 
Royal Air Force Tornado and Nimrod aircraft. 


Contractor 
GEC-Plessey Avionics Ltd. 


PRE-AMPLIFIER 


GEC-Plessey GPS equipment showing (left to right) the PA 9811 preamplifier, the PA 9052 five-channel 
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receiver, the PA9915 antenna and the PA9052 mounting tray 


Doppler velocity sensors 

There are five models in the Racal Doppler velocity sen- 
sor family: the Doppler 71 and 72 antenna units for heli- 
copters and fixed-wing aircraft respectively; the 
Doppler 80 for helicopters and light aircraft; and Dop- 
pler 91 and 92 antenna units for helicopters and fixed- 
wing aircraft respectively. By January 1988 over 3500 
Doppler sensors had been produced. 

The Doppler 91 and 92 units, first shown at Farnbo- 
rough in 1984, use the best features of the previous 
models and incorporate microprocessor technology 
and new manufacturing techniques. These units use 
waveguide antennas and varactor multiplier transmit- 
ters for high accuracy at greater altitudes. 

The Doppler 80, with printed antennas, Gunn diode 
RF source and switched beams, is for low-level helicop- 
ter operations where low weight is_ particularly 
important. 

Antenna units for helicopters have a speed range of 
-—50 to 300 kts forwards and 100 kts laterally. The fixed- 
wing sensors have a corresponding speed range of —50 
to 1000 kts and 200 kts laterally. Velocity data can be 
provided in either analogue or ARINC 429 digital format 
and a MIL-STD-1553 databus may be specified. The 
microwave signals produced by the Doppler 90 series 
are specially tailored to reduce errors created by heavy 
rain, snow and hail. 

The transmission characteristics of the Doppler 91 
and 92 units can be remotely controlled. A low power 
stealth mode can be selected for minimum detectabil- 
ity, or the transmitter switched off if the beam goes 
above the horizon, for example when the aircraft is 
banking. They transmit information to other aircraft sys- 
tems in ARINC 429 serial digital data form, but the MIL- 
STD-1553B remote terminal format can also be 
supplied. 


Specifications 

Dimensions: (Doppler 71/72) 406 x 406 x 127 mm 
(Doppler 80) 356 x 381 x 80 mm 

(Doppler 91/92) 358 x 391 x 118 mm 

Weight: (Doppler 71/72) 16.5 kg 

(Doppler 80) 8.6 kg 

(Doppler 91/92) 11 kg 

Power supply: (Doppler 71/72) 115 V AC, 400 Hz 
(Doppler 80 and 91/92) 28 V DC 


Status 
In production. The Doppler 91 has been selected for 
the EH 101 helicopter. The Doppler 71 is installed on 


Type 71 


The position and bearing indicator for the Racal 
Avionics Doppler Type 80 
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The antenna unit for the Racal Avionics Doppler 
Type 80 


The antenna unit for the Racal Avionics Doppler 
Type 92 


Royal Air Force Aerospatiale/Westland Puma, Sikor- 
sky/Agusta SH-3D, Westland Sea King and Royal Navy 
and British Army Lynx helicopters and Belgian Air 
Force Sea King Mk 48s. Over 3000 Doppler 71s are in 
service. 


Contractor 
Racal Avionics Ltd. j 


Navigation computers for Doppler 


velocity sensors 

Racal Avionics produces three types of computer and 
control unit to process and present information from its 
family of Doppler velocity sensors. They are the Tactical 
Area Navigation System (TANS), the Position and Bear- 
ing Distance Indicator (PBDI) and the RNS 252 (see 
item below). All are single units that process, interface, 
control and display Doppler velocities, heading and 
attitude. 

TANS displays present position in latitude and longi- 
tude, grid co-ordinates or bearing and distance to a 
waypoint or between waypoints. In conjunction with an 
air data system, TANS can provide reversionary navi- 
gation information. 

Two versions of the PBDI are available, one providing 
navigation information in latitude and longitude, the 
other as grid co-ordinates. 

TANS and PBDI can store the co-ordinates of up to 
10 waypoints or destinations; the PBDI incorporates a 
digital steering indicator, while TANS needs an external 
analogue steering indicator. 

All three devices can drive the Racal Avionics auto- 
matic chart display. 


The Racal Avionics TANS system Type G indicator 


Specifications 

Dimensions: (Type 9447 TANS computer) 146 x 162 x 
247 mm 

(Type 80475 PBDI) 106 x 106 x 195 mm 

(Type 80895 RNS 252) 126 x 124 x 201 mm 

Weight: (Type 9447 TANS computer) 6 kg 

(Type 80475 PBDI) 2 kg 

(Type 80895 RNS 252) 3.5 kg 


Status 
In production. Over 2000 TANS computers are in ser- 
vice in over 150 types of aircraft. 


Contractor 
Racal Avionics Ltd. 


RNav 2 navigation management 


system 

Certificated by the UK Civil Aviation Authority in 1984, 
the RNav 2 navigation management system is in wide- 
spread use by helicopter operators supporting the 
North Sea oil industry and search and rescue, corpor- 
ate and special mission operators worldwide. It is also 
in use in military rotary- and fixed-wing aircraft where 
the operating environment does not justify the expense 
of extended military environmental specifications. 

The equipment comprises a Control and Display Unit 
(CDU) and a Navigation Computer Unit (NCU), and can 
accept inputs from GPS, Decca, VOR/DME, Omega/ 
VLF, Loran C and Doppler. Four separate navigation 
plots are maintained within the system, any of which 
may be selected for guidance. In the latest systems any 
navigation plot with temporarily invalid sensor input is 
able to revert to Doppler updating. With certain sensor 
combinations a total of five input sensors is therefore 
possible. 

The computer provides a variety of display and guid- 
ance outputs. Analogue outputs are available for the 
retrofit installation whilst digital databusses permit 
interfacing with modern glass cockpits and digital 
AFCS. Inputs of fuel flow can be accepted from a var- 
iety of flowmeter types. Fuel computations include 
range, endurance, fuel remaining over each waypoint 
and at destination and estimates of these values when a 
helicopter is in the hover. 

A choice of CDU types is available with letters first or 
numbers first alphanumeric keys, Gen II or Gen III NVG 
capability and compatibility with Health and Usage 
Monitoring Systems (HUMS). 

NCU hardware variants provide for interfacing with a 
variety of VOR/DME types, HSIs and RMls. Software 
variants offer options such as grid navigation, vertical 
navigation, transition down and compatibility with the 
Eurocopter Super Puma Mk Il integrated flight data 
system. 

For aircraft operating within coverage of the Decca 
navigator system, the complementary Mk 32 Decca 
Navigator receiver with associated antenna and ampli- 
fier is used. 

RNav 2 is already operating worldwide using GPS as 
one of its input sensors. It will interface with GPS 
receivers which conform to ARINC 743. It forms the 
core of search and rescue systems certificated by a 
growing number of airworthiness authorities for IFR use 
in helicopters such as the Eurocopter Super Puma and 
the Sikorsky S-76. It is also in demand by fishery and 
environmental protection agencies in a variety of fixed- 
wing aircraft. 
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352 NAVIGATION AND NAV/ATTACK / UK 


Specifications 

Type 80794 control/display unit 
Dimensions: 146 x 114 x 208 mm 
Weight: 2.7 kg 


Type 80792 navigation computer unit 
Dimensions: 124 x 184 x 324 mm 
Weight: 5.5 kg 


Status 

In production. Selected by Bristow Helicopters Ltd, 
Bond Helicopters, British International Helicopters and 
Norwegian operators Helikopter Service, Braathens 
and Morfly for offshore oil support. Military users 
include the Royal Hong Kong Auxiliary Air Force S-76 
SAR, Dubai Air Force AB-412 SAR and Royal Norwe- 
gian Air Force Sea King Mk 43 update. 

Also fitted to fixed-wing aircraft such as Dornier 228s 
of the UK Ministry of Agriculture, Food and Fisheries, 
Cessna Caravan Ils of the Scottish Department of Agri- 
culture, Food and Fisheries, Dutch police Turbine Islan- 
ders and British Army Defenders. 


Contractor 
Racal Avionics Ltd. 


RNS 252 navigation system 

RNS 252 is a single unit panel-mounted navigation 
computer which can accept inputs from Doppler and 
one additional sensor such as GPS, Omega/VLF or 
Loran C. Sensor control is exercised through the com- 
puter keyboard and sensor data is accessed on the 
computer’s dot matrix display. 

The system accommodates 100 waypoints which are 
numbered but may also carry a five-character ident. Any 
or all waypoints may be vectored if required. Waypoints 
may be loaded manually through the keyboard or auto- 
matically through a data transfer device. A variety of 
steering modes is available. Steering guidance is avail- 
able in the basic form of steering arrows on the com- 
puter display, but outputs are available for driving 
instrumentation and both AC and DC analogue autopi- 
lots. A weather radar output provides a navigational 
overlay for use with digital colour radars. 

RNS 252 is compatible with Racal Avionics Type 70, 
80 and 90 Doppler sensors and with GPS sensors 
which conform to ARINC 743. 


Specifications 

Dimensions: (standard version) 124 x 146 x 201 mm 
(Supertans version) 161 x 146 x 240 mm 

Weight: (standard version) 3.5 kg 

(Supertans version) 4.2 kg 

Power supply: 28 V DC, 40 W 


Status 

In production. In service in fixed- and rotary-wing air- 
craft worldwide including British Antarctic Survey Twin 
Otters, Indonesian Army BO 105s, Norsk Luftanbu- 
lanse BK 117s and Royal Moroccan Air Force Puma 
and Gazelle helicopters. The Supertans version with 
GPS is in service in Royal Air Force Chinook and Puma, 
Royal Navy Sea King and British Army Lynx helicopters. 


Contractor 
Racal Avionics Ltd. 
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The Racal Avionics RNS 252 navigation system 
display 


RNS 5000 area navigation system 
The RNS 5000 second-generation area navigation sys- 
tem meets the standards set down in the UK Civil Avi- 
ation Authority’s proposed minimum navigation 
performance specification. It is designed for fixed-wing 
regional carriers, Commuter aircraft and helicopter 
operators, where its accuracy would be expected to 
reduce operating costs by virtue of the fuel savings 
possible with precision navigation, and is suitable for 
retrofit applications. A key feature of the RNS 5000 is its 
ability to use DME/DME position fixing as a basis for 
high accuracy. 

The system comprises a control/display unit that can 
show eight lines of data on a CRT and a navigation unit 
computer that accepts information from the following 
navigation sensors: dual DMEs or a single frequency- 
agile DME, VOR, Loran or Omega/VLF, Doppler vel- 
ocity, inertial navigation and air data. Automatic tuning 
of the VOR/DME receivers is based on aircraft position 
and track and the geometry of the station being used. 

The RNS 5000 can store the co-ordinates of 5000 
waypoints with alphanumeric designators and 300 
routes, representing a database sufficient to store the 
route structure of a major airline. The database is 
updated by means of a solid-state data transfer device. 

Full autopilot/flight director facilities are provided in 
the lateral and vertical planes and the system can com- 
mand a parallel track, with left or right offset distances 
selected through the CDU. Serial outputs enable navi- 
gation information to be shown on an EFIS or weather 
radar display. A fuel management function shows the 
predicted fuel quantity at destination and intermediate 
points, as well as time and distance remaining against 
fuel reserves. 


Specifications 

Control/display unit 

Dimensions: 146 x 114 x 155 mm 
Weight: 2.7 kg 


Navigation computer unit 
Dimensions: 124 x 189 x 324 mm 
Weight: 5.5 kg 


Status 

In production. The system is in operation with Alaska 
Airlines, British Midland Airways and many corporate 
operators. 


Contractor 
Racal Avionics Ltd. 


Supertans integrated Doppler/ 


GPS navigation system 

The Supertans integrated Doppler/GPS navigation sys- 
tem is a replacement for the TANS series of equip- 
ments. Based on the RNS 252 (see item above), it 
combines a six-channel GPS receiver with any of the 
Racal family of Dopplers. The package has been 


The Royal Air Force Chinook helicopter is equipped with the Supertans integrated Doppler/GPS 
navigation system 


oe ENTER 
The control/display for the Racal Avionics RNS 
5000 area navigation system 


designed as a drop-in replacement for current TANS 
equipments. 

Supertans uses all existing connectors and cables, 
with only minimal additional cabling required for the 
GPS installation. The system maintains and enhances 
all the present capabilities of the TANS/Doppler system 
whilst adding the precise navigational accuracy of GPS. 


Specifications 

Dimensions: (Supertans) 240 x 161 x 146 mm 
(GPS receiver) 368 x 197 X 57 mm 

(antenna) 102 x 10 x 95 mm 

Weight: (Supertans) 4.2 kg 

(GPS receiver) 2.75 kg 

(antenna) 0.5 kg 

Power supply: 28 V DC, 40 W 


Status 

In series production and in operational use in Royal Air 
Force Chinook and Puma, Royal Navy Sea King and 
British Army Lynx AH. Mk 7 helicopters. 


Contractor 
Racal Avionics Ltd. 


The Supertans computer with the Trimble TNL 
8000 GPS sensor on the left 
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8000 Series attitude heading 


reference systems 
The 8000 Series Attitude Heading Reference System 
(AHRS) was designed as a standby system and is con- 
tained in a single LRU. It consists of two major sub- 
assemblies mounted side by side ina common servoed 
roll gimbal. The whole unit is hermetically sealed in a 
cast aluminium case filled with helium. 

Although designed as a standby system, in which 
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mode it automatically alerts the pilot to potential failure 
in the primary system, the 8000 Series can be used as a 
primary AHRS. 


Specifications 

Dimensions: 203 x 119 x 193 mm 

Weight: 5.8 kg 

Power supply: 28 V DC, (normal) 55 W (start up) 100 W 
Initialisation time: 60 s max 

Maximum aircraft rates: (roll) 1000°/s 


(pitch) 360°/s 

(azimuth) 200°/s 

Drift: (pitch and roll) 15°/h max 
(azimuth) 2.5°/h 

Slaving accuracy: 0.5° max 


Contractor 
Smiths Industries-Newmark. 


Magnetic sensors for heading 


reference 

THORN EMI has developed two series of magnetic sen- 
sors for heading reference: the Series HR 2 2-axes gim- 
balled magnetometers and Series HR3 strapdown 
3-axes assemblies. These magnetometers have been 
developed to specifications which enable standard 
units to be incorporated within navigation systems for 
land, sea and air applications, in particular compasses 
for light aircraft, remotely piloted vehicles and helicop- 
ters. The HR 2 STAGS variant has been designed as a 
high performance sonobuoy heading reference. 

HR 2 STAGS and HR 3 are small low-power highly 
accurate devices capable of a heading accuracy of 
around 0.1°, dependent on latitude. The outputs are DC 
voltages directly proportional to the magnetic field 
components present in each axis. The low impedance 
buffered outputs are suitable for interfacing directly to a 
multiplexer and an analogue to digital converter. Both 
series magnetometers meet specifications BS5750 
and BS9000 for military, commercial and industrial 
applications. 


Status 
The HR 3 is being used in Phoenix, the battlefield sur- 
veillance RPV system for the British Army. The HR 2 
STAGS variant is being used in the Barra sonobuoy by 
the UK. 


Contractor 
THORN EMI Electronics Ltd. 


The HR 2 and HR 3 magnetometers for heading 
reference produced by THORN EMI 


Microwave aircraft digital 


guidance equipment 

The Microwave Aircraft Digital Guidance Equipment 
(MADGE) is a military landing system which can be 
used to provide night and all-weather landing guidance 
and terminal area navigation information for all types of 
fixed-wing aircraft and helicopters under the strictest 
emission control conditions to reduce detection by the 
enemy. The system consists of ground and airborne 
equipment. The ground equipment may be installed on 
board a ship, in addition to its use for tactical operations 
in the field. | 


MADGE can be used for multiple simultaneous 
approaches and is passive unless correctly interrog- 
ated. It includes a two-way data link between aircraft 
and ship or ground and selective aircraft identification. 
Navigation information is provided to an aircraft out toa 
range of 30 nm (55.6 km) and landing guidance is pro- 
vided out to 15 nm (27.8 km) on ILS or Automatic Car- 
rier Landing System (ACLS) indicators. 

Aircraft equipment consists of the pilot’s controller, 
logic unit, transmitter/receiver, two antennas and an 
antenna switching unit, plus the use of the aircraft nor- 
mal instrument display. All equipment operates from 
28 V DC. 


Specifications 

Dimensions: (controller) 65.5 x 146 x 84 mm 
(logic unit) 194 x 91.9 x 384 mm 
(transmitter/receiver) 198.9 x 91.4 « 383.5 mm 
Weight: (controller) 0.8 kg 

(logic unit) 4.9 kg 

(transmitter/receiver) 5.7 kg 


Status 
In production and in service in Royal Navy British Aero- 
space Sea Harrier aircraft. 


Contractor 
THORN EMI Electronics Ltd. 


UNITED STATES OF AMERICA 


Apollo GPS receivers 

Flybuddy GPS is a low-cost standard panel mount GPS 
receiver with a LCD display. It features direct-to navi- 
gation, ten 10-leg flight plans, emergency search, alerts 
for waypoint arrival and countdown timer, a built-in 
database of all public use airports and VORs worldwide 
and an optional user-replaceable datacard. Datacards 
contain public use and military airports, VORs, NDBs 
and waypoint information such as frequencies and run- 
ways for the designated region. 


Specifications 

Dimensions: 159 x 51 & 265 mm 

Weight: 1.35 kg 

Waypoint capacity: built-in database with optional 
datacard, plus 100 user definable 


Contractor 
I] Morrow Inc. 


Apollo Loran C receivers 

ll Morrow manufactures a range of Loran C receivers 
including the Model 604, Model 612 and Model 614. 
Each provides Loran C navigation with outputs on a 
LED display, with bearing and range, groundspeed, 
estimated time en route, cross track error, ground track 
angle and latitude and longitude being selectable. Most 
systems can be loaded with a library of navigation aids 
and airport data within the USA and Canada, via a solid- 
state cartridge memory device. The Model 614R is a 
two-box system with separate control display and 
receive/control units. 

The 618 Series receivers have LED displays and are 
available in three configurations: 618 standard, 618C 
round and 618R Dzus-rail mount. Features include: a 
built-in database of airports, VORs, NDBs and intersec- 
tions in the USA, Canada, Mexico, the Caribbean and 
Central America; airspace alert; emergency search; a 
20-leg flight plan; and three-dimensional navigation 


features such as VNav, altitude alert and three-dimen- 
sional airspace when the Loran receiver is coupled with 
the Apollo altitude encoder or altitude converter. 

The Flybuddy and Flybuddy Plus are both low-cost 
standard panel mount receivers with LCD displays. Fly- 
buddy features include direct-to navigation, ten 10-leg 
flight plans, emergency search, alerts for waypoint 
arrival and countdown timer, and a built-in database of 
public use airports and VORs in the USA and Canada. 
Flybuddy Plus adds airport city search and a user- 
replaceable datacard with extensive waypoint infor- 
mation such as runways, frequencies and fuel. 


Specifications 

Model 602 

Dimensions: 50 x 159 x 279 mm 
Weight: 1.7 kg 

Waypoint capacity: 200 

Range resolution: 180 m 


Model 604FB 

Dimensions: 50 x 159 x 284 mm 

Weight: 1.5 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 


The Il Morrow Model 604 Loran C receiver 


Model 612 (IFR approved) and 612B (VFR) 
Dimensions: 50 x 159 x 279 mm 

Weight: 1.7 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 


The Il Morrow Model 612A Loran C receiver 


The Il Morrow Mode! 612B Loran C receiver 


Model 612C 

Dimensions: 256 x 82 mm diameter 

Weight: 1.6 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 


Model 614R 

Dimensions: (CDU) 57 x 146 x 122 mm 

(RCU) 152 x 48 x 284 mm 

Weight: (CDU) 0.7 kg 

(RCU) 1.25 kg 

Waypoint capacity: library plus 100 user definable 
Range resolution: 180 m 
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The Il Morrow Model 612C Loran C receiver 


618 standard panel mount 

Dimensions: 159 x 51 xX 265 mm 

Weight: 1.7 kg 

Waypoint capacity: built-in database plus 500 user 
definable 


The Apollo 618 Loran C receiver 


The Apollo 618R Loran C receiver 
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The Apollo 618C Loran C receiver 


618C round panel mount 
Dimensions: 257 x 826 mm diameter 
Weight: 1.6 kg 


Waypoint capacity: built-in database plus 500 user 


definable 


618R Dzus-rail mount 

Dimensions: (CDU) 57 x 127 x 117 mm 
(RCU) 160 x 46 x 286 mm 

Weight: (CDU) 0.7 kg 

(RCU) 1.3 kg 


Waypoint capacity: built-in database plus 500 user 


definable 


Flybuddy and Flybuddy Plus 
Dimensions: 159 x 51 X 285 mm 


The Apollo Flybuddy Loran C receiver 


Weight: 1.25 kg 
Waypoint capacity: built-in database plus 100 user 
definable 


Contractor 
Il Morrow Inc. 


Apollo navigation management 
system 


The Apollo navigation management system is a modu- 
lar system which the pilot customises to his particular 
requirements. The current configuration allows for 
input from Loran C and GPS position sensors and a fuel 
flow/air data sensor which provides desired heading, 
winds aloft, TAS and fuel management. All navigation 
information is displayed on a LCD panel mount navi- 
gation management computer. Sensors are mounted 
remotely. Features include direct-to navigation, data- 
cards with airports, VORs, NDBs, intersections, way- 
point information, MSA/MESA information and 
airspace for the designated region, alerts for altitude 
deviation and VNav, ten 20-leg flight plans and emerg- 
ency search. 


Specifications 

Dimensions: (navigation management computer) 159 
x 51 xX 267 mm 

(multichain Loran sensor) 38 x 160 x 295 mm 

(global positioning sensor) 57 x 160 x 295 mm 

(fuel flow/air data sensor) 57 x 160 x 295 mm 
Weight: (navigation management computer) 1.5 kg 
(multichain Loran sensor) 1.6 kg 

(global positioning sensor) 1 kg 

(fuel flow/air data sensor) 1.7 kg 

Waypoint capacity: selection of user-replaceable data- 
cards plus 200 user definable 


Contractor 
Il Morrow Inc. 


The Il Morrow Apollo navigation management 
system 


DFA-75A ADF receiver 


The AlliedSignal DFA-75A is a new-generation receiver 
which utilises advanced LSI and microprocessor 
designs to achieve a greater level of dependability, 
accuracy and performance. While it uses advanced 
techniques to deliver performance advantages over its 
predecessors, its design is based on proven and 
efficient components which increase reliability and 
reduce weight and complexity. 

The DFA-75A meets or exceeds all ARINC 712 
characteristics for form, fit and function. One of the 
ways it meets the requirement for improved instal- 
lations is by using a combined loop/sense antenna and 
digital interface with the receiver. Another major 
improvement is its ability to deliver more stable bear- 
ings in the presence of thunderstorms and during se- 
vere ionospheric conditions. This is achieved through a 
scheme of signal modulation, coherent demodulation 
and adaptive digital filtering from the antenna. The 
DFA-75A also provides automatic bearing adjustments 
to compensate for circular and quadrantal errors. 
Adjusted bearing data is smoothed by a second order 
digital filter. 

Microprocessor monitoring permits a higher level of 
fault isolation diagnostics to be performed within the 
unit during BIT. The flight fault memory provides a non- 
volatile memory with the capacity to store 10 faults in 
each of 64 individual flight segments. 


Specifications 

Weight: 4.175 kg 

Frequency range: 190-1750 kHz 
Channel spacing: 0.5 kHz 


The AlliedSignal DFA-75A ADF receiver 


Status 
In production. 


Contractor 
AlliedSignal Air Transport Avionics. 


DMA-37A DME interrogator 
The DMA-37A is a fast-scan DME interrogator which 
meets all ARINC 709 characteristics. The design util- 
ises advanced all-digital technologies to provide pilots 
with accurate and reliable DME and Tacan slant range 
information which can be transmitted via the ARINC 
429 bus for use by both the visual display instruments 
and AFCS. 

The DMA-37A features a centralised microprocessor 
system which offers superior signal processing capa- 
bilities and handles all unit control monitoring 


The DMA-37A DME interrogator 


functions. Channel and control information is received 
through one of two selectable ARINC 429 frequency/ 
function data input ports. 

The primary processor automatically decodes the 
Morse code signal received from the channel selected 
for Ident both for single channel timing and when in the 
multiscan mode. A dedicated second microprocessor 
translates the logic signal representing the dots and 
dashes into alphanumeric characters before being for- 
matted into ARINC 429 for transmission on the output 
ports by the main CPU. 

The unit’s microprocessor also helps to simplify 
maintenance through a rigorous self-monitoring and 
self-diagnostic routine. To further reduce down-time, 
the fault memory and BITE are interfaced with the cen- 
tral fault display system and access to strategic points 
within the unit is provided via the automatic test equip- 
ment connector. 


Specifications 

Weight: 5.85 kg 

Frequency range: (transmitter) 1025-1150 MHz 
(receiver) 962-1213 MHz 

Channel spacing: 1 MHz 


Status 
In production. 


Contractor 
AlliedSignal Air Transport Avionics. 


RIA-35A ILS receiver 

The RIA-35A is an ARINC 710 compatible ILS receiver, 
part of the CNI700 digital nav/com family. It uses dual 
microprocessors and custom large-scale integration 
design, with continuous monitoring of all unit 
subassemblies. 


Specifications 
Dimensions: 102 x 124 x 330 mm 
Weight: 2.9 kg 


Status 

In service and production. In September 1985, Allied- 
Signal announced that the RIA-35A had been selected 
as standard on the Gulfstream G-IV aircraft and in June 
1986 the RIA-35A was named as standard equipment 
on the Airbus A320: it had previously been selected by 
55 airlines worldwide. 


Contractor 
AlliedSignal Air Transport Avionics. 


RN-262B (AN/ARN-127) VOR/ILS 


system 

The RN-262B VOR/ILS system comprises a compact, 
solid-state 200-channel VOR/Loc remote-mounted 
receiver, a 40-channel glideslope receiver and marker 
beacon receiver, and a panel-mounted control/display 
unit. All three receivers operate independently. 


Specifications 
Dimensions: (receiver) 183 x 130 x 319 mm 
(control unit) 146.1 x 66.7 x 114.3 mm 
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The AlliedSignal RIA-35A ILS receiver 


Weight: (receiver) 4.5 kg 

(control unit) 1 kg 

Power supply: 26 V AC, 400 Hz, 25 VA 
28 V DC, 1.5A 


Status 
In production and service. The system has been 
adopted by the US Air Force, Army and Coast Guard. 


Contractor 
AlliedSignal Air Transport Avionics. 


RVA-36A VOR/marker receiver 

The RVA-36A_ airborne VOR/marker receiver is 
designed in accordance with ARINC 711. The design 
provides a highly accurate digital omni-bearing output 
in ARINC 429 format. 

With the advent of pure digital interface and reliable 
microcomputers, the RVA-36A was designed to make 
optimum use of a microprocessor, or microcomputer, 
which permits features and operational flexibility that 
could not have been achieved in earlier generation 


The RVA-36A VOR/marker receiver 


equipment. Signal processing, control, monitoring and 
detailed fault analysis are all under the control of a pro- 
grammable microprocessor. 

Some of the features offered in the RVA-36A which 
are attributable to the microprocessor are improved 
accuracy, comprehensive monitoring, detailed fault iso- 
lation and precise predictable and more selective 
receiver design. In addition, BITE monitors the perform- 
ance of all assemblies and if a fault occurs it is stored in 
EEPROM and can be sent to the central fault display 
system. 


Specifications 

Dimensions: 324.1 x 90.93 x 194.06 mm 
Weight: 4.6 kg 

Frequency range: 108-117.95 MHz 
Channel spacing: 50 kHz 


Status 
In production. 


Contractor 
AlliedSignal Air Transport Avionics. 


Digital map display generator 

The Digital Map Display Generator (DMDG) features a 
single LRU hardware design offering a variety of navi- 
gation capabilities. It enables pilots to navigate with 
real-time plan and perspective views of terrain and low- 
level terrain-following using a digital database. The 
same unit provides real-time masking plot displays, 


simulated radar displays and perspective views with 
photographic overlay for enhanced mission success. 
The system includes a Data Transfer Module (DTM) 
which uses semi-conductor memory. The DTM car- 
tridge, with all strategic and tactical information for the 
mission, is inserted by the pilot into the DMDG. 


Specifications 
Dimensions: “% ATR 
Weight: 14.97 kg 
Reliability: 3700 h MTBF 


Contractor 
AlliedSignal Flight Systems. 


ADF-2070 automatic direction- 


finder 

The ADF-2070 is a panel-mounted unit designed for the 
general aviation sector. It is claimed to be able to 
receive signals from exceptionally long ranges and has 
two sensitivity settings, extended range reception and 
conventional ADF, which is used primarily on approach. 
This extended range facility is provided by a coherent 
detection feature which results in good reception 


characteristics with high immunity from thunderstorms 
and other static interference. Continuous digital tuning 
ensures lock-on to the desired frequency. 

The system also features a blade antenna which 
serves both the communications radio and the ADF sys- 
tems. The ADF sensor is installed in the base of the 
blade and feeds signals to the receiver via a small 
amplifier which is mounted adjacent to the antenna 
blade but within the aircraft skin. It is claimed that this 


configuration provides nearly twice the gain of other 
combination antenna units, results in a reduction in 
cable length and has no impedance matching 
requirement. 

Provision is made for correction of quadrantal error 
either on the ground or while airborne. The receiver out- 
put can drive either a standard ADF indicator with rotat- 
able azimuth card or an HSD-800 horizontal situation 
indicator. 
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The panel-mounted ADF-2070 ADF indicator 


Specifications 
Dimensions: 45 x 159 x 234 mm 
Weight: 2.63 kg 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


DFS-43 direction-finder system 

The DFS-43 is an all-digital automatic direction-finding 
system. It is a lightweight system consisting of the 
DF-431 receiver, CD-432 control display unit and 
AT-434 combined loop and sense antenna. 

The DF-431 receiver provides accurate reception of 
en route NDBs, locator outer markers and commercial 
AM broadcast stations. It is available with front- or rear- 
mounted connectors. 

The CD-432 control display unit provides for a dual 
frequency readout, with one active and one standby. 
Frequencies are alternated via the frequency transfer 
button. The unit provides frequency control from 190 to 
1860 kHz, with half or whole kilohertz incremental spac- 
ing. It also features a non-volatile frequency memory 
which retains the last frequency used, eliminating the 
possibility of frequency loss due to power interruptions. 

The DFS-43 automatic direction-finder employs full 
time monitoring and self-testing of key functions such 
as the power supply, synthesiser lock, receiver lock and 
signal processing. 

The AT-434 combined loop/sense antenna system is 
designed specifically for use with the DFS 43 system. 


Specifications 

Dimensions: (control display unit) 638.5 x 79.4 x 
63.5 mm 

(front mount receiver) 101.6 x 101.6 x 279.4 mm 
(rear mount receiver) 101.6 x 101.6 x 320.5 mm 
(antenna) 146 x 152.4 x 332.7 mm 

Weight: (control display unit) 0.27 kg 

(front mount receiver) 2.36 kg 

(rear mount receiver) 2.36 kg 

(antenna) 1.72 kg 

Power supply: 18-33 V DC, 0.6 A at 28 V 


Contractor 
AlliedSignal General Aviation Avionics. 


The AlliedSignal DFS-43 automatic direction-finder 
with the DF-431 receiver on the left and the CD-432 
control display unit on the right 
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DMS-44 distance measuring 


system 

The DMS-44 DME is a digital solid-state dual transmitter 
distance scanning measuring system which can 
receive three stations simultaneously. It is a lightweight 
all-digital system consisting of the DM-441 transmitter/ 
receiver and the SD-442 sector display. 

The all solid-state transmitter provides the capability 
to simultaneously scan stations for Nav 1 and Nav 2 and 
a third station which is transparent to the pilot for com- 
putation. It utilises two separate microprocessors and a 
video processor. The master processor provides signal 
processing, control computations and analogue range 
information. The slave processor performs the digital 
input/output generation, including the input of fre- 
quency tuning interfaces. The range processor can 
lock on to data in less than 200 ms and provides an LSB 
accuracy of better than 0.01 nm. The system is avail- 
able with either front or rear connector mounts. 

The SD-442A panel-mounted selector/display unit 
provides full-time display of distance and groundspeed 
to the selected VORTac. The active Nav is annunciated 
below the distance readout. 

The DMS-44 DME employs full-time self-monitoring 
of key circuits such as the synthesiser, receiver, trans- 
mitter, power supply and master processor. 


Specifications 

Dimensions: (selector/display) 82.6 x 39.4 x 63.5 mm 
(front mount transmitter/receiver) 127 <* 101.6 X 
279.4 mm 

(rear mount transmitter/receiver) 
320.6 mm 

Weight: (selector/display) 0.204 kg 
(front mount transmitter/receiver) 2.77 kg 
(rear mount transmitter/receiver) 3.22 kg 
Power supply: 18-33 V DC, 1.2A 
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Contractor 
AlliedSignal General Aviation Avionics. 
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The DMS-44 distance measuring equipment with 
the DM-441 transmitter/receiver on the left and the 
SD-442 sector display on the right 


KLN 88 Loran navigation system 
The KLN 88 is a multichain Loran navigation system 
certified to TSO C60b standards. It tracks up to eight 
Loran stations in up to four different chains 
simultaneously. 

The database, covering the United States, Canada, 
Mexico, Central America and the Caribbean, contains 
over 40 000 elements and includes all public use and 
military airports with runways of 1000 ft or longer, 
VORs, NDBs, published intersections and outer mark- 
ers, plus up to 250 user-defined waypoints. In addition, 
ARTCC and special use airspace boundaries are out- 
lined. Virtually every airport communications, flight ser- 
vice station, ATIS and navaid frequency in North 
America is included. The information, provided by Jep- 
pesen, is contained in a cartridge which plugs directly 
into the back of the KLN 88. Information is updated by 
direct replacement of the cartridge every 28 days. The 
3.3 in (83.8 mm) split-screen CRT display allows two 
whole pages of data to be viewed simultaneously and 
includes a built-in moving map graphics facility. 


Specifications 

Dimensions: 160.3 x 50.8 x 334 mm 
Weight: 2.82 kg 

Power supply: 11-33 V DC, 2.5 A max 


Contractor 
AlliedSignal General Aviation Avionics. 


KLN 90 GPS navigation system 

The KLN 90 is a panel-mounted GPS navigation system 
with a crew updatable database. A basic installation 
consists of of the panel-mounted unit, a database car- 
tridge, an altitude input and a KA 91 antenna. 
Additional components may be added to increase the 
system’s capabilities. These include CDI or HSI or RMI, 
fuel management systems, external moving map dis- 
plays and air data systems. 

At the heart of the KLN 90 is a GPS receiver capable 
of tracking up to eight satellites at a time. Information is 
presented on a 3.3 in (84 mm) diagonal CRT display, 
which features a split screen to show both navigation 
and supplementary information. The system incorpor- 
ates a Jeppesen NavData database for either the North 
American or International regions. Each contains com- 
plete aeronautical information including airports, 
navaids, intersections, flight service stations, US 
ARTCCs, international FIRs and special use airspace. 
The system includes 250 user-defined waypoints and 
26 flight plans. 


Specifications 

Dimensions: (KLN 90) 160.3 x 50.8 x 334 mm 
(antenna) 73.7 x 19.1 X 119.4 mm 

Weight: (KLN 90) 2.86 kg 

(antenna) 0.27 kg 

Power supply: 11-33 V DC, 2.5 A max 
Altitude range: up to 50 000 ft 


Contractor 
AlliedSignal General Aviation Avionics. 


The display for the KLN 90 GPS navigation system 


KN 62A digital DME 

The compact KN 62A digital DME is a fully self-con- 
tained 200-channel system in the Silver Crown range. It 
features an all solid-state transmitter and four LSI chips 
and requires only 33 mm of panel height. 

The KN 62A can be channelled remotely through 
almost any navigation equipment receiver, or tuned 
directly with its own frequency selection knobs. Dual 
channelling makes two DME frequencies available at all 
times. The self-dimming digital display provides infor- 
mation on simultaneous DME distance, groundspeed 
and time-to-station, or DME distance and internally 
selected frequency. 

The KN 62A meets the US FAA’s TSO performance 
and environmental standards; the KN 64 offers similar 
performance but is not TSOd. 


Specifications 
Weight: 1.18 kg 
Power supply: 11-33 V DC, 15 W 


Contractor 
AlliedSignal General Aviation Avionics. 


KNR 665 Gold Crown integrated 


area navigation system 

A member of the Gold Crown family of avionics for the 
business, corporate turboprop and jet upper end of the 
general aviation spectrum, the KNR 665 can operate in 
conjunction with the KFC 300 flight director and auto- 
pilot system. 

The KNR 665 can memorise and display up to 10 
waypoints and/or VORTac stations. Waypoint infor- 
mation in Jeppesen format includes VORTac fre- 
quency, outbound and reciprocal courses and 


waypoint bearing and distance. All waypoint infor . 


mation is displayed simultaneously for ease of refer- 
ence. Individual parameters for any waypoint can be 
changed without resetting other data; the information is 


inserted by push-button and checked on a scratch-pad 
before entering it into the system. An autocourse facility 
provides air traffic control clearance to a particular way- 
point by pressing the ‘autocourse’ button, so that the 
route to that particular waypoint is instantly computed 
and displayed. The new course is automatically dis- 
played on the horizontal situation indicator. The system 
can be checked by a push-button. 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


KNS 80 Silver Crown integrated 


navigation system 

The KNS 80 comprises a 200-channel VOR/Loc 
receiver, 200-channel digital DME, 40-channel glide- 
slope receiver and digital RNav computer that can store 
up to four VOR/Loc frequencies and waypoints. Infor- 
mation is displayed on a full-width light-emitting diode 
display, and the system can operate in conjunction with 
an ARINC horizontal situation indicator or course devi- 
ation indicator. Extensive use is made of Large Scale 
Integration (LSI) technology, the single LSI chip 
accomplishing the work that would have required 40 
conventional integrated circuits. As with other mem- 
bers of the Silver Crown family, the KNS 80 is aimed at 
the lower end of the general aviation sector. 


Specifications 

Dimensions: 160 x 76 x 305 mm 

Weight: 2.7 kg 

Power supply: 11-33 V DC, 25 W 

Distance to next waypoint: 199.9 nm in 0.1 nm incre- 
ments, 0.1° angle increments selectable on display 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


The KNS 80 integrated area navigation system 
display 


KNS 81 Silver Crown integrated 


navigation system 

A development of the KNS 80, the KNS 81 integrated 
navigation system can accommodate up to nine way- 
points and embodies a number of new features. A 
remotely mounted DME enables a KDI 572 indicator to 
be positioned directly in front of the pilot, providing sim- 
ultaneous digital read-outs of distance, groundspeed 
and time to either a VORTac station or an RNav way- 
point. There is simultaneous display of bearing, dis- 
tance and frequency waypoint details on the KNS 81 
panel for easy programming and updating of navigation 
information. A radial push-button permits a rapid bear- 
ing check to a chosen VORTac or RNav waypoint, dis- 
played on the DME panel indicator in place of 
groundspeed and time to next waypoint. A check push- 
button permits a rapid cross-check of bearing and dis- 
tance from the VORTac without disturbing other navi- 
gation instrument settings. A radio magnetic indicator 
Output to a KI 229 or KNI 582 indicator gives an accu- 
rate bearing to a selected RNav waypoint or VORTac 
Station. 


Specifications 

Dimensions: 160.3 x 5.1 x 291.2 mm 
Weight: 2 kg 

Power supply: 11-33 V DC, 15 W 
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The KNS 81 area navigation system in RNav mode 


RNav Section 

Number of waypoints: 9 

Distance to next waypoint: 199.9 nm in 0.1 nm incre- 
ments; 0.1° angle increments 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KNS 660 flight management 


system 
The KNS 660 is a flight management computer system 
representing a major development effort by AlliedSig- 
nal. Aimed at the turbine-powered corporate and com- 
muter sector of general aviation, KNS 660 is the 
designation for a family of great circle navigation man- 
agement systems to work in conjunction with Gold 
Crown Ill avionics and other compatible units. The sys- 
tem was first shown at the Paris Air Show in June 1983. 

The KNS 660 has its own database, ARINC 429 
input/output formats, analogue processing, air data 
function, vertical navigation computation, frequency 
management and optional Omega/VLF sensor. It has a 
choice of two control/display units, the 6 in (152 mm) 
KCU 568 or the 4.5 in (114 mm) KCU 567 for instal- 
lations with limited space. The KNS 660 will handle sig- 
nals from VOR/DME, Omega/VLF, Loran C, INS, GPS, 
AHRS (Attitude Heading and Reference System) and 
compass. AlliedSignal’s KTU 709 Tacan system can 
replace the DME if required. 

An optional receiver/processor providing a choice 
between Omega/VLF and Loran C is now available. A 
potential growth area is MLS. 


Status 

Production began in July 1984. The first customer was 
Swedair, whose 10 Saab 340s have KNS 660. The rea- 
son for this choice was given as the system’s ability to 
show distance to airport with internal Omega/VLF sen- 
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The AlliedSignal KNS 660 display 


The KLN 670 GPS sensor is compatible with the KNS 660 flight management system 


sor and to provide ILS guidance from the Gold Crown III 
VHF/nav receiver used on this aircraft. 

AlliedSignal has developed the KLN 670 GPS Nav- 
star sensor as part of the KNS 660. Flight trials began in 
early 1986 and the system was certified in December 
1987. 


Contractor 
AlliedSignal General Aviation Avionics. 


KR 86 digital ADF 


The all solid-state KR 86 ADF offers positive and pre- 
cise crystal digital tuning between 200 and 1750 kHz 
and includes BFO for LF stations which broadcast an 
unmodulated signal. Constant audio output over wide 
variations of signal strength is assured by automatic 
gain control. The KR 86 is compact and self-contained 
and is easily fitted in a standard panel cutout. Self-test is 
provided. 


Contractor 
AlliedSignal General Aviation Avionics. 


KR 87 ADF system 


The basic KR 87 system includes the KR 87 receiver, 
Kl 227 indicator, KA 44B combined loop and sense 
antenna, and mounting racks and connectors. The all 
solid-state receiver operates on DC voltages between 
11 and 33 V and draws only 12 W of power. Electronic 
timers in the KR 87 provide aids to flight management 
as a flight or elapsed timer. 

The KR 87 features a crystal filter for better long- 
range reception, coherent detection circuitry to lock on 
to weak stations, electronic tuning using a micropro- 
cessor and a LSI single-crystal digital frequency syn- 
thesiser circuit, EAROM non-volatile storage of 
frequencies during shut down or power interruptions 
and a fold-out modular construction for easy access to 
all circuits and components. The gas display is 
self-dimming. 


Contractor 
AlliedSignal General Aviation Avionics. 


KTU 709 Tacan 


Particularly suited to corporate aircraft, where weight, 
cost and power requirements are notably important, 
the KTU 709 Tacan transmitter/receiver is based on 
AlliedSignal’s extensive DME experience and the exten- 
sive use of Large Scale Integration (LSI) technology; the 
system specifically is based on the new generation 
KDM 706 distance measuring equipment. This Tacan 
provides bearing, slant range, range rate and time to 
station or waypoint information to a KDI 572 control/ 
indicator unit. Transistors provide a 250 W peak-to- 
peak output for a typical range of 250 nm and the sys- 
tem covers 252 channels; all tuning is done electroni- 
cally, using a digital frequency synthesiser designed 
around an AlliedSignal LSI chip. 


Specifications 
Dimensions: 76.2 x 127.0 x 260.4 mm 
Weight: 2.6 kg 
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Number of channels: 250 
Frequency: (transmit) 1025-1150 MHz 
(receive) 962-1213 MHz 

Reliability: 2000 h MTBF design 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KX 125 nav/com system 

The self-contained KX 125 nav/com system is very 
compact and utilises a backlighted LCD for its display. 
It operates on all 760 comm frequencies, from 118 to 
136.975 MHz in 25 kHz steps. These are displayed on 
the left display for both active and standby frequencies. 
The nav receiver offers 200 VOR/Loc frequencies in 
50 kHz steps. These are displayed on the right display 
for both active and standby frequencies. The KX 125’s 
middle display shows the course deviation when the 
CDI mode is selected. In the bearing mode, the middle 
window displays three-digit bearing-to-station infor- 
mation. Selecting the radial mode allows radial infor- 
mation to be shown. 

Whenever a transmitter has been activated continu- 
ously for more than 35 seconds, the unit reverts to 
receive mode and the comm frequency displays flash 
to alert the pilot to a stuck microphone. 

A built-in audio amplifier is standard. Other features 
include autopilot interfacing and channelling of separ- 
ate DME and glideslope receivers. The KX 125 can also 
drive an external CDI. 


Contractor 
AlliedSignal General Aviation Avionics. 


OT al 


The KX 125 nav/com displays communications 

information on the lefthand display, navigation 

information on the righthand display and course 
deviation on the middle display 


MLS-20A microwave landing 


system receiver 

The MLS-20A is a 200-channel receiver with associated 
control/display unit and omnidirectional antenna and is 
based on custom LSI and microprocessor technology. 
It is compatible with conventional analogue flight instru- 
ments, is approved to FAA TSO 104 and meets the 
requirements of the new international standards. The 
system has a coverage of 20 nm and registers from 0 to 
20° in elevation and up to 60° either side of the 
extended runway centreline. It is designed to work with 
all MLS ground stations transmitting the FAA-ER-700- 
08C signal format. 


Specifications 

Dimensions: (receiver) 128 x 100 x 301.2 mm 
(control/display unit) 147.4 x 67.3 x 166.7 mm 
Weight: (receiver) 4.1 kg 

(control/display unit) 1.82 kg 

Power supply: 28 V DC, 1.5A 

Number of channels: 200 

Frequency range: 5031.00-5090.70 MHz 


Status 
No longer in production. The system is installed on 


ay 
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The MLS-21 microwave landing system receiver, control/display unit and antenna 


Panavia Tornado aircraft of the Italian Air Force. Over 
100 MLS-20A systems had been delivered by late 1985. 


Contractor 
AlliedSignal General Aviation Avionics. 


MLS-21 microwave landing 


system receiver 

AlliedSignal announced the MLS-21 microwave landing 
system receiver in September 1985 at which time over 
100 orders had already been received. The receiver is 
compatible with ARINC 727, can automatically tune 
DMEs and can accept analogue or digital inputs and 
outputs; it is also compatible with the EFS-10 and other 
electronic flight instrument systems. 

The MLS-21 can be used in either automatic or man- 
ual modes. In the latter the pilot can select +60° in azi- 
muth and up to +20° in elevation for the approach. The 
maximum selectable angles can be limited to suit the 
capabilities of the aircraft. 

The MLS-21 can receive 200 MLS channels in the fre- 
quency band 5031 to 5090.7 MHz (channels 500 to 
699). 


Specifications 

Dimensions: (receiver) 102 x 124 x 330 mm 
(control/display unit) 63 x 80 x 60 mm 
Weight: (receiver) 2.9 kg 

(control/display unit) 0.86 kg 

Power supply: 28 V DC, 0.75 A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


VNS-41 VHF navigation system 
The VNS-41 navigation system is a digital VOR/ILS 
receiver and processor system providing VOR, local- 
iser, glideslope and marker beacon reception. It is a 
lightweight system consisting of the VN-411 receiver 
and the CD-412 panel-mounted control display unit. 
The VN-411 receiver contains the VOR/Loc, glide- 
slope and marker beacon receiver and processors. It 
employs full-time self-test monitoring of the key internal 
circuits such as the power supply, synthesisers and 


The VNS-41 VHF navigation system with the 
VN-411 receiver on the left and the CD-412 control 
display unit on the right 


automatic gain control and all receivers and converter 
circuits. Advanced signal processing provides VOR 
accuracy within 1°, as well as steady navigation signals. 

The CD-412 control display unit provides for a dual 
frequency read-out, one active and one standby. The 
frequencies are alternated via the frequency transfer 
button. The CD-412 displays 200 channels with 50 kHz 
spacing from 108 to 117.95 MHz. It also features a non- 
volatile frequency memory which retains the last fre- 
quency used, eliminating the possibility of frequency 
loss due to power interruptions. The CD-412 can dis- 
play either the bearing or radial to the selected VOR 
digitally in the standby window. 


Specifications 

Dimensions: (control display unit) 63.5 x 79.4 x 
63.5 mm 

(front connector receiver) 101.6 x 101.6 x 279.4 mm 
(rear mount receiver) 101.6 x 101.6 x 320.5 mm 
Weight: (control display unit) 0.27 kg 
(front connector receiver) 2.04 kg 

(rear mount receiver) 2.81 kg 

Power supply: 18-33 V DC, 0.8 A 
Frequency range: (navigation 
108-117.95 MHz 

(glideslope receiver) 329.15-334 MHz 
Channel spacing: (navigation receiver) 50 kHz 
(glideslope receiver) 150 kHz 

Channels: (navigation receiver) (VOR) 160, (Loc) 40 
(glideslope receiver) 40 


receiver) 


Contractor 
AlliedSignal General Aviation Avionics. 


FMS 5000 flight management 


system 

The FMS 5000 consists of a multi-chain master inde- 
pendent Loran capable of tracking two Loran chains 
and up to 12 ground stations simultaneously. All world 
Loran chains are available, including the US mid-conti- 
nent NOCUS/SOCUS chains. The FMS 5000 automati- 
cally selects the strongest master and secondary Loran 
stations, providing hands-off operation. 

Three remote GPS receiver options are available for 
the FMS 5000. A five-, six- or 12-channel tracking 
receiver can be supplied with the FMS 5000, or added 
in the future. Together, the Loran and GPS receivers 
continuously scan up to 12 Loran ground stations and 
all satellites in view. The FMS 5000 displays the navi- 
gation solution with instant exchange of sensor pos- 
itioning, providing hands-off Loran/GPS operation. 

The FMS 5000 interfaces with analogue instruments, 
fuel computers, air data computers, moving maps, 
autopilots, CDI/HS! and annunciators. An optional 
ARINC 429 interface allows coupling to EFIS systems. 

A two-line 40-character sunlight-readable LED dis- 
play shows bearing, distance, ground speed, CDI, way- 
point identity, altitude and track. Waypoints can be 
located by identity, city, local proximity or adjacent 
waypoints. 

The FMS 5000 uses a Jeppesen NavData card con- 
taining 40 000 waypoints. The North America coverage 
extends from Alaska through Central America. The 
International card contains all areas outside North 
America. Worldwide navigation, combining North 
America and International data, is available on a single 
World card. Airports, VORs, NDBs, terminal and en 
route intersections are stored on the crew updatable 
Navdata card. Special use airspace includes floors and 
ceilings, TCAs, ARSA, ATA, MOA and restricted, pro- 
hibited and alert penetration warnings. 

Coupled to an optional Mode C encoder interface, 
pressure altitude with a pilot input barometric correc- 
tion is displayed. VNav becomes automatic with known 
present altitude and known waypoint elevations. An alti- 
tude hold advisory will notify the pilot of altitude 
deviation. 


Contractor 
Arnav Systems Inc. 
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The Arnav FMS 5000 flight management system 


GPS-506 global positioning 


system receiver 

The GPS-506 is a six-channel GPS continuous tracking 
remote sensor which interfaces with the R-50i Loran C 
receiver (see item below). The R-50i has an European 
database. The R-50i Loran/GPS is approved by the 
FAA for IFR operations. 


Status 
Selected for the Citation V aircraft by the Great Lakes 
Chemical Corporation. 


Contractor 
Arnav Systems Inc. 


Navision 50 moving map 
The Navision 50 is a general aviation version of the 
Arnav airborne moving map. It interfaces with the R-50 
and R-50i Loran C and is compatible with most general 
aviation Lorans. With an adjustable zoom feature rang- 
ing from 1 nm to 1000 nm, the pilot can view airport dia- 
grams including runway layout and runway numbers, or 
look up to 1000 miles ahead on the flight path. The dis- 
play can be viewed North up or it can be aligned with 
the aircraft ground track. 

About the size of a 2in thick approach plate, the 
Navision 50 is portable and can be used anywhere in 
the cockpit. Also included is the Jeppesen North Amer- 
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ican NavData card and flight planning mode for 
developing flight plan legs shown in columnar form or 
graphically. The user waypoint feature allows pilot entry 
of mountain peaks or other high terrain and actual elev- 
ations can be entered to be shown on the map. 

The 3 by 5 in (76 x 127 mm) electroluminescent dis- 
play is easily read in bright sunlight and may be 
dimmed for night flight. The Navision 50 includes many 
of the features found on the Navision 1000 (see item 
below) which was designed for larger aircraft. 


Contractor 
Arnav Systems Inc. 


Navision 1000 navigation 


management system 

The Navision 1000 is a Loran-based navigation man- 
agement system providing checklist organisation and 
fuel management in addition to horizontal and vertical 
navigation. The Jeppesen database contains VORs, 
NDBs, intersections and special use airspaces and is 
updated monthly or as required. A flight simulation card 
enables the pilot to preprogramme flight plans and pre- 
view the flight. 

The Navision 1000 is supplied with an AC power sup- 
ply for off-aircraft use, flight simulation card, aircraft 
power supply, operations manual, kneepad, Jeppesen 
database and carrying case. The system connects to 
most Lorans via a RS232 connector. 


Status 
In production. 


Contractor 
Arnav Systems Inc. 


The Arnav Navision 1000 navigation management 
system 


Navision 2000 navigation 
management system 

The Navision 2000 navigation management system is 
designed for aircraft which are not equipped with 
Loran. In all other respects it is based on the Navision 
1000. 


Status 
Available. 


Contractor 
Arnav Systems Inc. 


R-40 Loran C 

The R-40 is TSO and IFR certified for areas of the USA 
including Alaska. It features three-line light-emitting 
diode read-outs in a clear, alphanumeric, plain lan- 
guage display. The system has 200 waypoints and 20 
course legs may be programmed. Parallel track, mag- 
netic variation and propagation error are automatically 
corrected. An extended range feature provides for 
increased Loran coverage by as much as 400 nm out- 
side the normal Loran chain coverage by use of a sky- 
wave signal reflected off the ionosphere. 

Navigation management functions can be used, with- 
out interrupting normal navigation, to calculate direc- 
tion and speed of actual winds aloft as well as true 
airspeed. When primed with fuel remaining and fuel 
burn rate, the R-40 will automatically compute and dis- 
play absolute range. Vertical Navigation (VNav) infor- 
mation can also be computed to determine optimum 
descent/climb locations. 


Specifications 

Dimensions: 83 x 159 x 272 mm 

Weight: 2.2 kg 

Power supply: 10-45 V DC, 19 W 

Display: 5 x 7 dot matrix 

Notch filters: 9 internal 

Distance resolution: accurate to within 0.1 nm 


Contractor 
Arnav Systems Inc. 


R-50 Loran C 


The R-50 IFR Loran C is a development of the success- 
ful AVA-1000 and the performance has been improved 
to permit operation in areas of poor Loran coverage, 
such as the North Slope of Alaska, Bermuda, the Carib- 
bean and parts of the mid-West. The R-50 includes the 
Jeppesen NavData slip-in database card which pro- 
vides information on airports, VORs, NDB intersections 
and special use airspace alerts. The panel-mounted 
system offers extended range, automatic chain nomi- 
nation, flight planning and 100 flight plan waypoints 
and can accommodate up to 1500 waypoints. Present 
position is shown on a two-line 40-character dot matrix 
display and outputs are provided to an autopilot, a CDI 
and to equipment using RS 232 signal format. 


Status 
In production. 


Contractor 
Arnav Systems Inc. 
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The Arnav R-50 Loran 


R-50i Loran C 

The IFR and TSO C60b approved multichain R-5Oi 
Loran C simultaneously tracks up to 12 Loran stations 
and can be used as a primary means of en route and 
terminal IFR navigation. Up to 120 waypoints can be 
stored and flown as flight plans. A sunlight-readable 
two-line 40-character LED display provides bearing, dis- 
tance, waypoint identifier, course deviation indication, 
track guidance, groundspeed and suggested vertical 
navigation. 

The Jeppesen-Sanderson NavData card database 
contains North American airports, VORs, NDBs and 
intersections and can store 150 custom waypoints. The 
database can be accessed by identification or partial 
city name or identifier. 
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Navigation management features include vertical 
navigation, extended range, true airspeed/winds aloft 
calculations, fuel range and minimum safe altitudes. 

The R-50i can instantly display the 15 closest air- 
ports, VORs or intersections at the touch of a button. 
Incorporated in the system is a software feature called 
Pilot Prompt which guides the pilot through every oper- 
ation with simple messages. Included with each R-50i is 
a home power supply and simulation mode for flight 
planning and training. 


Specifications 

Dimensions: 50.8 < 158.75 x 271 mm 
Weight: 1.13 kg 

Power supply: 10-35 V DC, 1.5A 


Contractor 
Arnav Systems Inc. 


R-60 Loran C 


The R-60 is a remote-mounted version of the R-40, 
designed for Dzus-rail installation on transport aircraft 
and helicopters. The receiver (contained in a %2 ATR 
case) and control/display unit together weigh 3.4 kg. 
Other details are as for the R-40. 


Status 
In production. 


Contractor 
Arnav Systems Inc. 


STAR 5000 panel mount GPS 

The STAR 5000 blends GPS technology with the Arnav 
R-50i IFR certified Loran. The panel mount GPS 
receiver delivers five-channel continuous and parallel 
tracking of all satellites in view. Its onboard network 
interfaces with an array of avionics including analogue 
instruments, fuel computers, air data computers, mov- 
ing maps, autopilots, CDI/HSI and annunciators. 

A two-line 40-character sunlight-readable LED dis- 
play shows bearing, distance, groundspeed, course 
deviation, waypoint identification, altitude and track. 
Waypoints can be located by identification, city, local 
proximity or proximity to other waypoints. The system 
uses a 40000 waypoint Jeppesen NavData card, 
known as the Gold Card because of the wealth of infor- 
mation. Jeppesen NavData is offered for three geo- 
graphical areas. The North America card coverage 
extends from Alaska to Central America. The Inter- 
national card covers all areas outside North America. 


Worldwide navigation combining the data on the other 
two cards is available on a single World card. 

Airports, VORs, NDBs, terminal and en route inter- 
sections are stored on the pilot updatable NavData 
card. Special use airspace includes floors and ceilings 
and the card provides TCA, ARSA, ATA, MOA, restric- 
ted, prohibited and alert area penetration warnings. 
Coupled to an optional Mode C encoder interface, 
pressure altitude with a pilot input barometric correc- 
tion is displayed. VNav becomes automatic with known 
present altitude and known waypoint elevations. An alti- 
tude hold advisory will notify the pilot of an altitude 
deviation. 

Standard features of the STAR 5000 include nearest 
airport, VOR, intersection search, true airspeed, wind 
and fuel calculations, MSA/MESA, 150 waypoint flight 
planning and 300 user waypoints and the pilot’s choice 
of the 40 000 waypoint North America or International 
NavData cards. The STAR 5000 has UTM and military 
grid reference co-ordinates as a standard feature. 
Options include the altitude encoder interface, GridNav 
mission management software, ARINC 429 interface 
and an air data computer to be introduced later in 1992. 


Contractor 
Arnav Systems Inc. 


Locator Loran receiver 

Locator is a fully portable Loran receiver which oper- 
ates on an internal 100-hour rechargeable battery. The 
portable battery attaches to the inside of an aircraft 
windshield, with no need for any permanent modifi- 
cation to the aircraft. Locator features fully automatic 
operation, selecting the correct Loran chain and up to 
five simultaneous stations. The backlit transflective 
LCD display works in conditions ranging from bright 
sunlight to night. Locator can store up to 99 waypoints, 
up to 40 of which can be chained together to produce a 
flight plan. Information displayed includes present pos- 
ition in latitude and longitude, course and bearing to 
any position, groundspeed, track and estimated time at 
next waypoint. The built-in course deviation indicator 
displays course deviation, distance and direction to 
steer to a waypoint. 


Specifications 

Dimensions: 171.4 x 95.2 x 114.38 mm 
Weight: 2.27 kg 

Operating speed: 500 kts max 


Contractor 
Azure Technology. 


Long Ranger Loran C system 

The Azure Long Ranger Loran C system is designed to 
be used either in the aircraft panel or as a portable sys- 
tem. Loran chain selection is fully automatic. Long 
Ranger contains a built-in battery which provides up to 
30 hours of continuous portable operation and 
recharges continuously from the aircraft power supply. 
The large LCD display is usable in conditions from 
direct sunlight to total darkness and the system 
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The Azure Locator portable Loran receiver 


includes a RS232 serial port for attachment to avionics 
interfaces. 

The Long Ranger rapidly computes distance, ETE, 
groundspeed, headings and wind velocity and is suf- 
ficiently flexible to allow 9 routes of up to 10 waypoints 
each to be stored. In flight it gives an automatic read-out 
of wind velocity and also has an emergency airport 
search capability to provide information on the four 
nearest airports. 


Specifications 

Dimensions: 203.2 x 158.7 x 66 mm 
Weight: (Long Ranger) 1.53 kg 
(mounting tray) 0.3 kg 

(portable antenna) 0.2 kg 

Operating speed: 650 kts TAS max 


Contractor 
Azure Technology. 


The Azure Long Ranger Plus Loran C receiver 


Long Ranger Plus Loran C 


receiver 
The Long Ranger Plus fixed or portable Loran C 
receiver contains a variety of improvements over the 
original model. Among the new features are an 
improved receiver circuit which exhibits a better signal- 
to-noise ratio and increased signal strength in the fringe 
coverage areas. Attempting to improve the Long Rang- 
er’s display readability, the new Plus model contains a 
special anti-glare lens which disperses glare away from 
direct sunlight and bright reflections. New software also 
improves the accuracy and tracking of the unit. New 
firmware provides for waypoint downloading for users 
who have access to an IBM compatible personal 
computer. 

The Long Ranger Plus will be able to accommodate 
the NOCUS and SOCUS Loran C chains which were 
scheduled for completion in April 1991. 


Contractor 
Azure Technology. 


AD611 area navigation system 

The AD611 is a family of modular RNav systems that 
can be specified or built up according to need, aimed at 
the professional market. They are assembled from vari- 
ous combinations of four types of identically sized unit: 
range selector, waypoint setter and the horizontal dis- 
play and data entry modules which together comprise 
the memory waypoint system. 

The simplest system is the one waypoint RNav com- 
prising a range/mode selector and a manual waypoint 
setter. As with all BFGoodrich Flight Systems RNav 
equipment, range and bearing to the waypoint are 
entered by thumbwheels, easing operation in rough air. 
Despite its simplicity, the one waypoint system has 
found wide acceptance, particularly among operators 
with limited panel space. 

Since these manual waypoint setters have no mem- 
ory, the two next most advanced variations (with two 
and three waypoints) are obtained by adding, respect- 
ively, one and two more such units. The two-waypoint 
system is acknowledged to be the minimum needed for 


most RNav operations, while the combination handling 
three meets the challenge of IFR flying. 

A 10-waypoint system, claimed to be the most 
straightforward RNav available, uses a range display 
mode selector and the two units of the non-volatile 
memory waypoint option. 

Finally, an 11-waypoint system can be assembled by 
adding a manual waypoint setter to the 10-waypoint 
system. 


Status 

Only the AD611/A-T is still in production. In 1980 the US 
Navy installed 177 AD611/A-T sets on its Beech T-34C 
trainers. RNav has enjoyed growing popularity for civil 
applications since the mid-1970s, but this turboprop 
T-34C is believed to be first military primary trainer with 
this capability. AD611/A-T is a specialised version of 
AD611. 


Contractor 
BFGoodrich Flight Systems Inc. 
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The AD611 area navigation system 
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The DME670 showing (left) the IN602 indicator and (right) the TX670 transceiver 


DME670 system 

The DME670 is a multistation DME/Tacan system 
designed for turboprop and jet aircraft. The DME670 is 
capable of displaying distance and bearing information 
from two VORTacs simultaneously. When interfaced 
with the LNS616B system, the DME670 can track up to 
four stations simultaneously. An ARINC 429 version of 
the system is available providing range and bearing 
information via an ARINC 429 databus. This system 
provides Rho-Rho or Tacan Rho-Theta position 
updates to most of the popular multisensor navigation 
systems such as the Trimble 7880 and 7900 systems. 


Specifications 

Dimensions: (transmitter/receiver) 260.3 x 88.9 x 
127 mm 

(indicator) % 3 ATI x 165.1 mm 

Weight: (transmitter/receiver) 5.8 kg 

(indicator) 0.45 kg 

Power supply: 28 V DC, 2A 


Status 
Both standard and ARINC 429 versions are in 
production. 


Contractor 
BFGoodrich Flight Systems Inc. 


DME675 system 

The DME675 is a derivative of the DME670 system. It is 
a direct replacement for the RCA AVQ-75 DME system. 
As a direct replacement, the DME675 can be installed 
in less than an hour in most cases. 


Contractor 
BFGoodrich Flight Systems Inc. 


F4 Phoenix Loran C navigation 


system 

The F4 Phoenix is a panel-mounted IFR-approved 
Loran C navigation system. The Phoenix features a 
pilot-replaceable data cartridge that includes position 
information for all VORTacs and airports with runways 
of 3000 ft and longer. The F4 also features a demo 
mode for off-aircraft programming. The system utilises 
an LED display; a night vision goggle compatible dis- 
play is also available. 


Specifications 

Dimensions: 160.2 x 52.1 x 284 mm 
Weight: 1.91 kg 

Power supply: 10-32 V DC, 12 W 


Status 
In production. 


Contractor 
BFGoodrich Flight Systems Inc. 


The F4 Phoenix Loran C control/display unit 


LNS616 area navigation system 
With the launch of the LNS616 in mid-1983, BFGood- 
rich provided general aviation with a long-range self- 
contained navigator within a single panel-mounted unit, 
requiring only a remotely mounted Loran C aerial and 
receiver; there is no need for an additional panel- 
mounted Loran control unit. The system integrates 
Loran C, VORTac and RNav area navigation with micro- 
processor technology to give continuous accurate navi- 
gation. It conforms to FAA Circular AC90-45A in the 
USA, including the mid-continental area which has poor 
Loran coverage. 

The LNS616 has applications in three areas: long- 
range, in general aviation terms navigation involving 
sectors of 600 to 2000 nm; shorter sectors, where the 
destination is at some distance from a navigation bea- 
con or other position-fixing source, and as an aid in the 
terminal area by providing greater flexibility to accom- 
modate local air traffic control directions. 

BFGoodrich has discarded push-buttons for pro- 
gramming in the LNS616. They are replaced by two 
concentric rotary knobs to programme the information 
display and control a cursor. A seven-function rotary 
switch selects the required operational mode: VOR/ 
Loc reference, programming, navigation, time/wind, 
GRI display and auxiliary. A page push-button provides 
the display of additional information levels in each 
selected mode. Four push-buttons permit the pilot to 
review or programme flight plans, waypoint addresses, 
Vertical Navigation (VNav) parameters or aircraft pre- 
sent position. The pilot is alerted to important compu- 
tations by a message push-button and annunciator, 
which is also used to erase flight plans or reference 
information or to insert waypoints. The display itself 
comprises two rows of 12-dot matrix characters and 
symbols. 

The system can store 26 non-volatile flight plans and 
their organisation is assisted by a 100-waypoint mem- 
ory and 250 pilot-programmable navigation references. 
In the VNav mode, the LNS616 provides pilot program- 


The single unit LNS616 area navigation system 


mable flight path angles up to 9.9°, altitude accuracy 
and resolution to within 100 ft and altitude computation 
to 65 000 ft. 

The latest model is the LNS616B. This system utilises 
the same form factor as the LNS616. The main differ- 
ence from the LNS616 is that the LNS616B is simpler to 
operate and has an auto-channelling capability with the 
DME670. Existing LNS616 and LNS161As can be 
upgraded to LNS616B standard. 


Specifications 

Format and dimensions: (Model RNC601 control/dis- 
play unit) 3 ATI panel-mounted 

(Model LR651 remote-mounted Loran C receiver and 
mounting tray) 133.6 x 105.4 « 280.4 mm 

Weight: (control/display unit) 1.48 kg 

(Loran C receiver) 2.73 kg 


Status 

The LNS616B is still in production. The LNS616 was 
selected in Spring 1985 by the US Forest Service to 
equip 19 Beech 58P Baron aircraft used as tanker sup- 
port in fire-fighting tasks. 


Contractor 
BFGoodrich Flight Systems Inc. 


LNS6000 navigation system 

The LNS6000 provides multisensor long-range navi- 
gation which can provide a blend of four or more 
sources of aircraft positioning, each dynamically 
weighted and fully automatic for optinum system accu- 
racy. Available sensors include internal GPS and mul- 
tichain Loran C, four station DME, Tacan Rho-Theta 
and VOR/DME. Omega/VLF can also be added for 
international navigation. 

The database currently includes more than 40 000 
data points, with airports, VORs, VORTacs, high and 
low altitude intersections, SID and STAR fixes, NDBs, 
restricted airspace, holding fixes and a large comp- 
lement of communications frequencies. For future 
growth, the database is expandable to over 150 000 
data points. The database is upgraded every 28 days 
using a small card. 

A colour graphics display screen with a new user 
interface protocol offers viewport formats that simplify 
management and use of the system. Viewports are 
specifically designed to minimise pilot workload and 
reduce display clutter. The use of special icons and 
symbols, scrolling screens and soft computer screens 
make the LNS6000 flexible, yet intuitive to the flight 
crew. 


Specifications 

Dimensions: (CDU605) 3 ATI X 215.9 mm 
(RNC6000) % ATR short X 127 mm high 
Weight: (CDU605) 1.36 kg 

(RNC6000) 5.44 kg 

Power supply: 18-32 V DC 

Altitude: 55 000 ft 


Contractor 
BFGoodrich Flight Systems Inc. 
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LRN500 Loran C navigation 


system 

The LRN50OO is a panel-mounted IFR approved Loran C 
navigation system. The LRNSOO features a_pilot- 
replaceable database cartridge which includes position 
information for all VORTacs and airports with runways 
of 3000 ft and longer. The LRN50O0O also features a 
demo mode for off-aircraft programming. The system 
utilises a LCD display which is night vision goggle 
compatible. 


Specifications 

Dimensions: 160.2 X 52.1 x 284 mm 
Weight: 1.91 kg 

Power supply: 10-32 V DC, 8 W 


Status 
In production. 


Contractor 
BFGoodrich Flight Systems Inc. 


The LRN50O Loran C navigation system showing 
(left) the control/display unit and (right) the data 
cartridge 


LRN501/F14 Loran C navigation 


systems 

The LRN501 is a development of the LRN500 and the 
F14 is a development of the F4 Phoenix. All the features 
of the LRN500 and F4 Phoenix are included in the 
LRN501 and F14. The main difference is that the 
LRN501 and F14 offer an increased database and the 
data cartridge includes airports, VORs, intersections 
and NDBs worldwide. The LRN501 and F14 also 
include the five closest emergency airports with VHF 
communication frequencies. 


Contractor 
BFGoodrich Flight Systems Inc. 


RNav 511 area navigation system 
A low-cost navaid for general aviation, the RNav 511 is 
claimed to have the lowest workload factor of any sys- 
tem available and interfaces with most commercially 
available VOR/DMEs, compass director indicators, 
horizontal situation indicators and autopilots. Designed 
in accordance with the recommendations of an FAA 
study on RNav utilisation, the system meets all criteria 
for light aircraft avionics of its type for single pilot IFR 
and VFR operation. 

The system is based on two-waypoint storage as 
being optimum for light aircraft operation, especially by 
one pilot. Microprocessor computation provides con- 
tinuous updates of range and bearing to the active way- 
point, but an alternative display of groundspeed and 
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time to waypoint may be selected, providing a useful 
mode for flight planning and fuel management. 

For the private pilot, RNav applications vary from sim- 
plifying cross-country flights and finding airports and 
airfields without collocated navigation beacons, to skirt- 
ing with minimum fuel and time penalties terminals and 
restricted zones and penetrating complex terminal ar- 
eas, RNav instrument approaches, or simply as range 
advisories during ILS, ADF, VOR and MLS procedures. 


Specifications 

Dimensions: (panel-mounted control/display unit) 
159 x 60 x 222 mm 

(steering adaptor) 153 x 102 x 35 mm 

Weight: (control/display unit) 1.1 kg 

(steering adaptor) 0.4 kg 

Power supply: 28 V DC, 0.7A 

Max waypoint offset: 199 nm 

Max distance to next waypoint: 199 nm 


Status 
No longer in production. 


Contractor 
BFGoodrich Flight Systems Inc. 


RNav 612 area navigation system 
The RNav 612 system, introduced in 1979, has all the 
capabilities of the RNav 612A (see next item) together 
with four additional features. 

In auto waypoint the equipment automatically estab- 
lishes an unlimited number of successive waypoints 
along the route, within reception range of any VORTac. 

A fifth waypoint can be selected for programming or 
navigation by the auto waypoint push-button. 

A load present position capability automatically 
establishes a present position waypoint at the location 
where the VOR/DME button was pressed. This equip- 
ment can also store the address of a particular runway 
threshold for later use, or an important location in 
search and rescue operations. 

Crosstrack offset steering up to 20 nm to the left or 
right of the course can be selected in 0.1 nm incre- 
ments in the RNav mode, avoiding bad weather or 
restricted areas along the planned route. It may also 
have applications in precision aerial mapping and 
search and rescue. 

A revolutionary feature of the RNav 612, at the time of 
its introduction, was plug-in interchangeability with the 
King KNC 610 single waypoint RNav system. 
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The RNav 612 remote interface unit 
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The RNav 517 area navigation system 


Status 
In production. The system was CAA approved in May 
1982. 


Contractor 
BFGoodrich Flight Systems Inc. 


RNav 612A area navigation 
system 


Designed for medium-sized piston, turboprop and tur- 
bine-powered fixed-wing aircraft and helicopters, the 
RNav 612A is a high performance microprocessor-con- 
trolled area navigation system developed from the 
RNav 612, that can accommodate up to four waypoints. 
It was introduced in September 1983, meeting the IFR 
requirements of FAA Advisory Circular AC90-45A and 
containing a TSO-approved VOR/Loc converter. In the 
normal RNav mode, the system provides linear con- 
stant course width steering signals to the horizontal 
situation and compass director indicator flight instru- 
ments. Steering sensitivity is selectable between 
en route (+5 nm full-scale) and approach (+1.25 nm 
full-scale). 

Digital bearing and distance to waypoint are dis- 
played continuously, while groundspeed and time to 
the next waypoint or present position with respect to 
the selected VORTac can be shown by pressing a but- 
ton. In the VOR/Loc mode, standard track angle VOR 
and localiser steering drive signals are provided to the 
HSI and CDI, while magnetic bearing and DME distance 
are continuously displayed. As in the RNav mode, 
groundspeed and time to next VORTac and aircraft pre- 
sent position are displayed by pressing a button. 

The incorporation of a 612 RIU remote interface unit 
improves system effectiveness in the following ways: 
the addition of Range Monitor which, by switching 
between Nav 1 and Nav 2 beacons, reduces the possi- 
bility of pilot disorientation at critical navigation situ- 
ations; a sine/cosine drive signal to the radio magnetic 
indicator showing the next waypoint or VORTac bea- 
con; provision for those panel interfaces requiring sine/ 
cosine drives to interface with radio magnetic indi- 
cators; DME slant range correction, which eliminates 
the altitude error from all RNav computations, and dis- 
tance drive signals for flight directors and VNav equip- 
ment made by other manufacturers. 


Status 
No longer in production. 


Contractor 
BFGoodrich Flight Systems Inc. 


The RNav 612A area navigation system 


TCN970 DME/Tacan system 

The TCN970 is a multistation tracking DME/Tacan sys- 
tem capable of tracking up to four stations simul 
taneously. The TCN970 provides standard ARINC 568, 
547 and 579 along with RS485, 40 millivolt and sine/ 
cosine outputs. The TCN970 has an air-to-air mode to 
MIL-STD-291B. There is also an ARINC 429 version 
available. 


Specifications 

Dimensions: (transmitter/receiver) 260.3 x 88.9 X 
127mm 

(indicator) % 3 ATI X 165.1 mm 

Weight: (transmitter/receiver) 2.63 kg 

(indicator) 0.45 kg 

Power supply: (transmitter/receiver) 28 VDC, 2A 
(indicator) 28 V DC, 250 mA 


Status 
Both standard and ARINC 429 versions are in 
production. 


Contractor 
BFGoodrich Flight Systems Inc. 


VNav 541 and 541/A vertical 


guidance systems 

In order to initiate climb or descent to a new level at the 
correct time and range, the company provides the 
VNav 541 and 541/A vertical navigation guidance com- 
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puters. These devices compute the triangulation prob- 
lem involving height and distance to the destination 
airfield, a new flight level or waypoint crossing altitude 
to provide a commanded flight profile. The pilot enters 
the required altitude at the airfield or flight level, selects 
the 1.5°, 3°, or 4.2° flight path angle and then flies the 
aircraft so that the altimeter readings match the 
demanded read-outs on the VNav; the system provides 
the basic vertical guidance. 


Specifications 

Dimensions: 82.7 x 33 x 140 mm 

Power supply: 28 V DC, 2A 

Descent angle: (VNav 541) 1.5° cruise descent, 3° 


approach descent, designed for unpressurised aircraft 
(VNav 541/A) customer-specified cruise descent, 3° 
approach descent for pressurised aircraft and jets 


Status 
No longer in production. 


Contractor 
BFGoodrich Flight Systems Inc. 


AHS-85 strapdown attitude and 


heading reference system 
Designed for business aircraft and regional airlines, the 
AHS-85 attitude and heading reference system is 
aimed at a market largely ignored before 1983. The 
emphasis is on simplicity and all sensing and process- 
ing functions are grouped in one unit. The system uses 
a sensor package which eliminates all common high 
failure rate components and uses rotors that spin at 
one-seventh the speed of conventional gyros. The pri- 
mary sensors are two piezoelectric multisensors, each 
with four independent pick-offs, which determine two 
axes of angular rate and linear acceleration data, thus 
providing one axis of redundant information for system 
monitoring. These devices are complemented by a flux 
detector mounted independently in a portion of the air- 
frame without magnetic disturbances. The replace- 
ment of any sensing element does not require 
adjustment to the installation and compass compen- 
sation remains unchanged if the AHS-85 is replaced. 
Processed data is compatible with flight instruments, 
autopilot systems, weather radar stabilisation and flight 
data recording. True airspeed can be accepted from a 
remote air data system. The system provides digital and 
analogue outputs and three-axis body rate and acceler- 
ation data and does not suffer directional gyro gimbal 
errors. 


Specifications 
Dimensions: 124.5 x 193 x 320 mm 


Se 


Weight: 6.9 kg 

Power supply: 28 V DC, 50 W 

Accuracy: (pitch and roll) 0.5° nominal, 1° during 
manoeuvres 

(heading) 1° nominal, 2° during manoeuvres 


Status 

In production and in service. A ruggedised version of 
the AHS-85 is planned for US Air Force, Navy, Army and 
Marine Corps helicopters and fixed-wing aircraft. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARN-118(V) Tacan 

The AN/ARN-118(V) Tacan provides the crew and flight 
control systems with reliable navigation data. 
Advanced digital circuitry is employed to achieve space 


The Collins AHS-85 attitude and heading reference system 


as 


The Collins AN/ARN-118(V) Tacan 


and weight savings. All solid-state, with the exception of 
the transmitter tubes, the AN/ARN-118(V) unit is pack- 
aged in a % ATR short configuration. Both X and Y 
channels are standard on the system and a self-con- 
tained automatic antenna switch enables the unit to be 
plugged into aircraft with either single or dual Tacan 
aerial installations. With full digital read-out, distance 
and bearing can be acquired in less than one and three 
seconds respectively. Input and output hardware is 
designed to accommodate complete digital serial con- 
trolled Tacan navigation functions, including automatic 
tuning by RNav or ANS systems. In addition, the sys- 
tem’s output is compatible with INS, RNav and auto- 
matic navigation systems to provide full Rho-Theta 
real-time update information to these systems. Range 
rate information is available for area navigation. 


Specifications 

Dimensions: (receiver/transmitter) 190.5 x 172.7 x 
317.5 mm 

(adaptor) 43.2 x 172.7 x 317.5 mm 

(control) 127 x 76.2 x 81.3 mm 

Weight: (receiver/transmitter) 12.23 kg 

(adaptor) 1.81 kg 

(control) 0.77 kg 

Power supply: 115 V AC, 400 Hz, 125 W 


Status 

In production. A recent application is the US Air Force 
McDonnell Douglas KC-10 Extender. The original US 
Air Force production contract for AN/ARN-118(V) units 
was placed in 1975 and the system is standard equip- 
ment with that service and with the US Coast Guard. It is 
also becoming standard for the US Army and Navy and 
has been chosen by over 35 countries, some 27 000 
sets having been built up to the end of 1987. The 
ARN-118(V) will remain in production for some years; in 
October 1987 Collins announced a contract, which, if 
the options are exercised, will be worth $129 million. 


Contractor 
Collins Avionics & Communications Division. 
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AN/ARN-139(V) Tacan 

The AN/ARN-139(V) transforms an aircraft into a flying 
Tacan station by providing air-to-air bearing and dis- 
tance information. This capability is added to all the 
standard features of the AN/ARN-118(V) Tacan which 
provides standard air-to-ground and air-to-air Tacan 
information. Rendezvous with an ARN-139(V) equipped 
aircraft or ship simplifies critical missions by providing a 
reliable read-out of bearing and distance during the 
approach. 

The ARN-139(V) is derived from the ARN-118(V), of 
which more than 27 000 units have been built. The 
ARN-139(V) provides distance and bearing trans- 
mission and inverse Tacan operation. The latter func- 
tion allows a tanker aircraft, for example, to read the 
bearing and distance to a Tacan-equipped aircraft in 
need of air refuelling. Inverse Tacan also enables a pilot 
to determine the bearing to a DME ground station. The 
selectable range ratio capability permits the pilot, by 
means of a switch, to limit all replies to within four times 
the range of the nearest aircraft, or to concentrate on 
aircraft more than 30 times the distance of the nearest 
aircraft. 


Specifications 

Dimensions: (AN/ARN-139(V)) 254 x 196 x 494 mm 
(C-10059/A and C-10994 control units) each 127 x 76 x 
81mm 

Weight: (AN/ARN-139(V)) 31.3 kg 

(control units) each 0.9 kg 

Transmitter frequency band: 1025-1150 MHz 
Receiver frequency band: 962-1213 MHz 
Transmitter power: (min) 500 W, (typical) 750 W 
Receiver sensitivity: -92 dBm 

Modes: X/Y channels, inverse beacon, inverse air-to- 
air, inverse transmit/receive, inverse receive 

Range: 390 nm 

Track rate: 3600 kts, 20°/s 

Accuracies: (distance) 0.1 nm (digital) 

(analogue) 0.2 nm 

(bearing) (digital) 1° (analogue) 1.5° 

Reliability: 1000 h design MTBF 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARN-144(V) VOR/ILS receiver 
The ARN-144(V) VOR/ILS receiver is said to be the first 
such system to be compatible with the MIL-STD-1553B 
digital databus. All the standard VOR, localiser, glide- 
slope and ILS beacon facilities are available with 160 
VOR channels and 40 localiser/glideslope channels 
being selectable at 50 kHz spacing. 

A number of configurations are produced to meet 
specific military applications. The R-5094/ARN-514, a 
version of the ARN-144, is standard on the McDonnell 
Douglas F/A-18. A number of different control panels 
are also available. 


Specifications 

Dimensions: 104 x 127 x 304 mm 
Weight: 3.6 kg 

Power supply: 28 V DC, 25 W 


Status 
In production and service. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARN-147(V) VOR/ILS receiver 
The Collins AN/ARN-147(V) is fully compatible with the 
MIL-STD-1553B databus. This receiver combines all 
VOR/ILS functions such as VOR and ILS localiser, 
glideslope and marker beacon in one compact system. 

All solid-state modular construction makes the 
ARN-147 a reliable receiver for either new or retrofit 
applications on fixed- and rotary-wing aircraft. 

Rotor modulation suppression circuitry is pin-selec- 
table in the ARN-147 for reliable operation in rotary- 
wing aircraft. FAA split-channel requirements are met 
by providing 50 kHz spacing for 160 VOR and 40 local- 
iser/glideslope channels. 


Digital and analogue outputs are compatible with the 
latest high performance flight control systems, digital 
indicators and analogue instruments. In addition, high- 
and low-level deviation and flag outputs for VOR, Loc 
and glideslope are provided. 

The ARN-147 meets the following US military stan- 
dards and specifications: MIL-E-5400 Class II environ- 
ment; MIL-STD-810 vibration, including gunfire 
vibration; MIL-STD-461/462 electromagnetic  inter- 
ference, and MIL-STD-704 power characteristics. 


Specifications 

Dimensions: 104 x 127 x 304 mm 

Weight: with MIL-STD-1553B; 3.6 kg 

without MIL-STD-1553B; 3.4 kg 

Power supply: 28 V DC, 25 W with MIL-STD-1553B 
28 V DC, 20 W without MIL-STD-1553B 


Status 
In production and service. In mid-1985 Collins received 
a $4.6 million contract to supply the US Air Force with 
over 25000 AN/ARN-147(V) sets for use on several 
types of transport aircraft. It is the standard VOR/ILS 
receiver for the US Air Force and is currently installed 
on aircraft such as the C-130, C-5, C-141, UH-1H and 
CH-53. 

The system has also been selected for the V-22 
Osprey, US Navy T-45 and US Air Force C-17. Itis being 
retrofitted to the US Air Force T-38. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARN-149(V) (DF-206A) 

automatic direction-finder 

The AN/ARN-149(V) is the first low frequency auto- 
matic direction-finder to provide an internal field up- 
gradable MIL-STD-1553B_ digital multiplex bus 
capability. This system, consisting of a receiver, con- 
trol, antenna and mount, provides a low frequency auto- 
matic direction-finding function in a lightweight easily 
installed set. The all solid-state receiver eliminates all 
moving parts such as goniometers, synchros and 
mechanical tuners. Quadrantal Error Correction (QEC) 
is set by aircraft connector strapping, eliminating cor- 
rector modules and airframe specific internal adjust- 
ments. The antenna combines the loop and sense 
antennas and preamplifiers in one compact housing, 
eliminating expensive sense panels, couplers and spe- 
cial prefabricated cable assemblies. A dual version of 
the same antenna is also available in one aerodynamic 
package. The receiver is controlled by a four-wire serial 


bus from the control. The system meets MIL-E-5400 
and has an MTBF of 4000 hours. 


Specifications 

Dimensions: (receiver) 79 x 127 x 279 mm 
(control) 146 x 57 X 96 mm 

(antenna) 216 x 43 x 419 mm 

Weight: (receiver) 2.5 kg with -1553B capability 
(control) 0.7 kg 

(antenna) 1.4 kg 

Power supply: 26 V AC, 7.8 W 

28 V DC, 18 W 


Status 
In production. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARN-153(V) Tacan 

The AN/ARN-153(V) consists of one or two antennas, a 
cockpit control, the receiver/transmitter and a mount- 
ing tray. 

Key features of the system are digital outputs for both 
distance and bearing (with optional analogue outputs), 
input and output 1553 capability, microprocessor- 
based design, dual antenna ports, inverse bearing ca- 
pability in certain applications with the 938Y-1 antenna, 
pilot-selectable air-to-air range ratio capability, 390 nm 
range, signal-controlled search, solid-state 500 W 
transmitter, compatibility with ARINC 568, 582 and 429, 
enhanced BIT and W and Z channels for MLS 
compatibility. 

The AN/ARN-153(V) has four basic modes of oper- 
ation: receive, transmit/receive, air-to-air receive and 
air-to-air transmit/receive. When used in conjunction 
with the optional 938Y-1 rotating antenna and an 
optional control unit, the AN/ARN-153(V) can also pro- 
vide bearing in certain applications to an air-to-air 
Tacan if it can transmit unmodulated squitter, as well as 
bearing to any DME-only ground station. 


Specifications 

Dimensions: (receiver/transmitter) 104.6 x 172.2 x 
304.8 mm 

(control) 144.8 x 76.2 x 99.1 mm 

(mounting tray) 114.3 x 50.8 x 312.4 mm 

Weight: (receiver/transmitter) 6.49 kg (control) 0.9 kg 
(mounting tray) 0.54 kg 

Power supply: 28 V DC, 1.5 A nominal 

Number of channels: 126 X and 126 Y. Provision for W 
and Z 


The Collins AN/ARN-153(V) advanced digital Tacan 


Frequency range: (receiver) 962-1213 MHz 
(transmitter) 1025-1150 MHz 

Performance: (range) up to 390 nm 

(distance accuracy) digital +0.1 nm, analogue +0.2 nm 
(bearing accuracy) digital +0.5°, analogue +1.5° 


Contractor 
Collins Avionics & Communications Division. 


Communications, navigation and 


identification modules for the F-22 
Under the Communications, Navigation and Identifi- 
cation (CNI) concept for the F-22, SEM-E modules are 
placed in an integrated avionics rack. CNI represents a 
modular avionics approach, as opposed to LRUs. 
These CNI modules perform avionics tasks that are 
accomplished today by individual LRUs. The pro- 
gramme is designed to provide reliable advanced 
avionics ina much smaller space than that occupied by 
current units. 

Modules developed by Collins include the VHF/UHF 
receiver, VHF/UHF transmitter, GPS receiver, GPS 
antenna electronics, direction-finding synthesiser, 
L-band receiver, L-band switch and antenna interface 
unit. In addition to hardware modules, Collins is also 
supplying the software for GPS, VHF/UHF and Have 
Quick II. 


Status 

Under a $77 million contract, initial module deliveries 
for the F-22 Advanced Tactical Fighter are scheduled to 
begin in March 1994 and continue until the end of 1996. 


Contractor 
Collins Avionics & Communications Division. 


GIC-100 inertial measurement 
unit 

The GIC-100 is an inertial measurement unit designed 
for attitude/heading reference in tactical missiles and 
Remotely Piloted Vehicles (RPVs). It provides 10°/h 
drift performance. 

This dual sensor system provides three-axis angular 
rate and linear acceleration information to the missile or 
RPV data processor to maintain flight stability. 

The heart of this inertial flight control sensor system 
is a set of low mass piezoelectric transducer elements 
rotating at a low speed, rather than a spinning mass 
gyro turning at high speed as in some sensor systems. 
The GIC-100 design incorporates two axes of rate and 
acceleration in a single sensor. 

The sensor assembly is made up of two sensor mod- 
ules mounted on a vibration isolated platform. Each 
sensor module is capable of measuring two axes of rate 
and two axes of acceleration. This combination results 
in one common axis to both sensors which can be used 
for BIT comparisons. 

Both sensors are hermetically sealed and can be 
configured to reach maximum spin velocity in less than 
one second. The spin rate for each sensor is approxi- 
mately 12 000 RPM. 
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The Collins miniature airborne GPS receiver is a five-channel unit 


o: 


The Collins GIC-100 inertial measurement unit 


When combined with GPS calibration, the GIC-100 
becomes a highly accurate 1°/h inertial sensing unit. 

Since this sensor system makes extensive use of 
digital processing and has a digital demodulation 
design, it provides low-cost reliable performance. 

The GIC-100 has been designed to fit the AMRAAM 
form, fit and function profile. 


Status 
In production. Over 1000 units have been sold. 


Contractor 
Collins Avionics & Communications Division. 


Collins is supplying communications, navigation and identification modules for the F-22 


MAGR/RCVR 3M GPS receiver 
family 

The Collins next generation of production military GPS 
receivers provides the user with a wide variety of input, 
selective availability/anti-spoofing and power supply 
options. All of these receivers provide MIL-STD-1553, 
RS422, ARINC 429 and Have Quick interfaces. 

The ability to process selective availability/anti- 
spoofing is controlled by the National Security Agency 
approved Collins precise position service-security mod- 
ule, which allows selected users to process GPS crypto- 
variables. These crypto-variables give the user the maxi- 
mum accuracy possible at all times. 


Specifications 

Dimensions: 82 x 174 x 305 mm 

Weight: 5.9 kg 

Number of channels: 5 

Interface: MIL-STD-1553, ARINC 429, RS422, Have 
Quick/1 PPS, US Standard Crypto 

Accuracy: (position) 16 m SEP 

(velocity) <O.1 m/s 

(time) <100 ns 

Reliability: >5000 h MTBF 


Status 
RCVR 3M deliveries continue to both domestic and 
international customers. 

The Miniature Airborne GPS Receiver (MAGR) has 
been selected by the GPS Joint Program Office as the 
DoD standard for tactical aircraft. Currently the MAGR 
is scheduled for installation on the F-14, F-15, F-16, 
F/A-18, AV-8B, F-117, AH-64 and UH-1N. The RCVR 3M 
is being placed on several international airframes, as 
well as selected special use platforms. 


Contractor 
Collins Avionics & Communications Division. 


Miniature integrated GPS/INS 


tactical system 
The Miniature Integrated GPS/INS Tactical System 
(MIGITS) family is being developed to meet the need for 


The miniature integrated GPS/INS tactical system 
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low-cost lightweight GPS/INS based navigation, guid- 
ance and control. 

C-MIGITS incorporates a C/A code GPS receiver that 
is fully integrated with an inertial measurement unit to 
create a low-cost miniature inertial navigation system. It 
incorporates two Collins products: the GIC-100 inertial 
measurement unit and the NavCore V GPS engine. Uti- 
lising C/A code, MIGITS provides all the basic inertial 
navigation system outputs, including position, velocity, 
time, attitude, heading, rates and acceleration. Planned 
upgrades to the MIGITS family include a P code GPS 
unit and a solid-state digital quartz-based sensor unit to 
address high performance applications such as tactical 
missiles, guided munitions and stand-off weapons. 


Specifications 

Dimensions: 130.8 x 146 « 109.2 mm 
Weight: 3.18 mm 

Power supply: 28 V DC, 18 W 
Accuracy: (position) 76 m 

(velocity) 0.5 m/s, (time) 1 ms 

(pitch, roll and heading) 0.2° 


Contractor 
Collins Avionics & Communications Division. 


Navstar GPS receiver system 

The Collins GPS system has evolved through a series of 
technology improvements aimed at better perform- 
ance, reliability and producibility. Improvements in 
technology continue to be made through the incorpor- 
ation of value engineering changes in existing GPS 
hardware. Strong emphasis has been put on standard- 
isation of interfaces; the result is a family of six receiver 
types for Army, Navy and Air Force applications on 
land, sea and in the air. The extensive test programme 
has resulted in a reliable, supportable and mature 
product. 

Air, land and maritime users are able to assemble the 
systems most suited to their needs from a series of 
common equipment and software modules. For exam- 
ple, the Grumman A-6E, General Dynamics F-16 and 
Boeing B-52 use the same five-channel receiver, the US 
Air Force and Navy standard. Air Force aircraft use a 
controlled reception pattern antenna and antenna elec- 
tronics. For all vehicles the Collins system has in com- 
mon 82 per cent of all software, 80 per cent of LRUs 
and 90 per cent of all shop-replaceable units. 

For tactical aircraft GPS facilitates rendezvous, target 
positioning, weapons delivery and recovery of aircraft. 
All Collins GPS receivers have an advanced anti-jam- 
ming and anti-spoofing capability for reliable and high 
quality performance under the most severe conditions. 
The GPS tactical air equipment permits continuous sig- 
nal tracking during all manoeuvres, and is integrated 
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Collins Phase Ill Navstar GPS production equip- 
ment 


into other systems so that GPS information can improve 
mission effectiveness. 

As technology changes and enemy threats change, 
tactical missiles will have the ability to meet more mis- 
sion requirements in diverse ways. Collins GPS 
enhances the midcourse guidance systems and allows 
for greater stand-off range and the ability to hit a small 
terminal guidance basket. Collins has been selected to 
provide a GPS receiver for the US Navy’s Stand-off 
Land Attack Missile (SLAM) and Tomahawk land attack 
missile programmes. 

Collins has produced the following GPS systems for 
airborne applications: 


The near-flush antenna for the Collins Navstar GPS five-channel receiver on the upper fuselage of a 
Boeing B-52 trials aircraft 


ll. 


The Navstar GPS aerial can just be seen on top of the fuselage of this F-16, behind the cockpit 


AN/ASN-149(V)1 The AN/ASN-149(V)1 is a two-chan- 
nel GPS receiver which has been installed on US Army 
UH-60 Black Hawks and CH-47D Chinooks and Royal 
Australian Army S-70A-9 Black Hawks. 


AN/ASN-149(V)2 The AN/ASN-149(V)2 two channel 
receiver is compatible with the MIL-STD-1553B data- 
bus and is used in conjunction with C*l systems. It is fit- 
ted to US Army special observation forces helicopters 
such as the MH-60, UH-60, MH-47 and CH-47 and the 
Royal Australian Navy Role Adaptive Weapon System 
(RAN/RAWS) S-70B-2 helicopter. 


AN/ARN-151(V) The AN/ARN-151(V) is a five-channel 
receiver for high dynamic environments. It provides a 
variety of host vehicle interfaces which allow commo- 
nality across numerous fixed-wing and helicopter 
types. Installations include the F-16, A-6E, B-52 and 
F-111 fixed-wing aircraft and the SH-60B helicopter. 


Specifications 

Dimensions: (receiver) 191 x 193 x 433 mm 
(control/display unit) 146 x 152 x 185 mm 
(CRPA) 358 x 46 mm 

Weight: (receiver) 17.7 kg 

(control/display unit) 3.6 kg 

(CRPA) 2 kg 

Power supply: (receiver) 115 V AC, 400 Hz, 80 W 
(control/display unit) 28 V DC, 30 W 

Reliability: 1072 h MTBF 


Status 

Deliveries of production equipment to the GPS Joint 
Program Office began in September 1987, four months 
ahead of schedule. 

The system was given the go-ahead for production in 
June 1986 and the Air Force Space Division awarded 
Collins a $22.6 million contract for 176 single-channel, 
67 two-channel and 113 five-channel receivers, with 
delivery scheduled to begin in February, 1988; the first 
production set was actually delivered on September 
21, 1987. A follow-on option was awarded in June 1987; 
this was worth $68.6 million and covered 364 single-, 
144 two- and 609 five-channel sets. At the end of 1987 
the production rate had reached 15 sets a month. By 
June 1989, Collins expected orders from the USAF to 
have covered some 1800 sets valued at $452 million. 
The first 16 sets will be used for trials and evaluation by 
the USAF in a number of aircraft. 

During 1987 Collins was granted international con- 
tracts valued at more than $6 million to provide GPS 
equipment to Germany, Canada, Australia (for S-70A 
helicopters) and Norway (for the Falcon 20). 

In service on US Air Force B-52, RC-135, F-16 and 
HH-53 aircraft, and the Harpoon missile. 


Contractor 
Collins Avionics & Communications Division. 


51Z-4 marker beacon receiver 

The Collins 51Z-4 marker beacon receiver automati- 
cally provides aural and visual indication of passage 
over airways and instrument landing system marker 
beacons. The system is approved for Category || 


approaches in a number of Collins’ all-weather avionic 
system certifications. Operating at a frequency of 
75 Mbz, the receiver sensitivity can be varied between 
two preadjusted levels through a cockpit Hi-Lo switch. 
The Hi position is used to gain early indication of a 


marker beacon, the Lo position is then subsequently 
used closer to the beacon for a sharper position fix. 
Alternatively, the receiver sensitivity is continuously 
variable from the cabin or flight deck by means of a 
potentiometer. 


i 


The system is of all solid-state construction and con- 
tains triple-tuned circuitry for the rejection of spurious 
signals generated by television and FM broadcast 
transmitters. It is designed for three-lamp indication but 
may be easily modified for single-lamp operation by re- 
moval of a resistor and wiring the three lamp outputs 
together. In either type of operation, outputs can oper- 
ate two sets of indicator lamps in parallel. 

An optional self-test facility causes the internal gener- 
ation of 3000, 1300 and 400 Hz marker signals which 
are detected in sequence by the receiver. The indi- 
cators light in order and corresponding aural tones are 
also generated. 

The unit is suited to retrofit installation since it is 
mechanically and electrically interchangeable with a 
number of other marker beacon receivers, including 
the Collins 51Z-2 and 51Z-3 units. An associated 
marker beacon antenna, the Collins 37X-2 system, is 
also available. Designed for operation with the 51Z-4 
and other compatible receivers, the antenna is plastic- 
filled and sealed to reduce the effects of precipitation 
static. This unit, which weighs less than 0.45 kg, can be 
mounted without cutting into the airframe structure and 
has negligible drag. 


Specifications 

Format: % ATR short low 

Weight: (without self-test option) 1.36 kg 
(with self-test option) 1.47 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 


ADF-60A Pro Line automatic 


direction-finder 

The ADF-60A is a lightweight and rugged ADF oper- 
ating from 190 kHz to 1749.5 kHz in 500 Hz steps. Two 
combined loop and sense antennas are available: the 
ANT-60A for single system installations or the ANT-60B 
for dual system installations. 


Specifications 

Dimensions: (receiver) % ATR short/dwarf 
(ANT-60A) 419 x 216 x 41 mm 

(ANT-60B) 604 x 269 x 25 mm 

Weight: (receiver) 1.9 kg 

(ANT-60A) 1.5 kg 

(ANT-60B) 2.3 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 


ADF-462 Pro Line II automatic 


direction-finder 

The ADF-462 is an all-digital ADF operating from 190 
kHz to 1799 kHz together with the 2182 kHz distress fre- 
quency. Two antennas are available: the ANT-462A for 
single system installations or the ANT-462B for dual 
system installations. The ADF-462 is compatible only 
with CSDB or ARINC 429 controls. Outputs are also se- 
rial digital and are provided in both CSDB or ARINC 429 
characteristics. In addition, a DC sine/cosine output is 
available for interfacing with conventional RMIs. 


Specifications 

Dimensions: (receiver) *% ATR short/dwart 
(ANT-462A) 452 x 218 x 41 mm 
(ANT-462B) 604 x 269 x 25 mm 

Weight: (receiver) 1.7 kg 

(ANT-462A) 1.5 kg 

(ANT-462B) 2.3 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 
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ADF-700 automatic direction- 


finder 

Designed in accordance with ARINC 712, the ADF-700 
automatic direction-finder was introduced in 1980. It is 
based on experience gained with the earlier DF-203 
and DF-206 receivers. These technical advances were 
pioneered by Collins Air Transport Division and incor- 
porated into draft ARINC characteristic 712, which also 
provided for ARINC 429 interfaces and an integral 
loop/sense antenna. Centralised fault monitoring is 
now incorporated into the design consistent with 
ARINC 604 characteristics. 

In addition to mechanical and reliability improve- 
ments introduced by the new characteristic, a signifi- 
cant performance improvement came with the change 
from analogue to digital technology. In the ADF-700 all 
bearing signal baseband processing is performed digi- 
tally. The reference and bearing signals are converted 
into digital form using a 12-bit CMOS analogue-to-digi- 
tal converter and these are subsequently handled by an 
Intel 8086 16-bit microprocessor. The ARINC 429 
input/output functions are performed by an Intel 8049 
processor in conjunction with a Collins universal asyn- 
chronous transmitter/receiver. 

The advent of third-generation microprocessors per- 
mits the introduction of digital ADF signal processing to 
improve accuracy and reliability, a significant advan- 
tage being the elimination of mechanical adjustments. 
The system incorporates improved self-test capabilities 
as a result of using the 8086 microprocessor to control 
a test sequence incorporating a digital test signal syn- 
thesis. The same power supply subassembly is also 
used in the Collins VOR-700 and ILS-700, leading to 
reductions in spares inventories and maintenance 
costs. 


Specifications 

Format: 2 MCU per ARINC 600, 604 

Weight: 2.9 kg 

Power supply: 115 V AC, 400 Hz, 26 VA 

Modes: ANT-aural receiver, ADF navigation, CW/MCW 
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End face of the Collins ADF-700 receiver 


Tuning: ARINC 429 dual serial bus 

Frequency range: 190-750 kHz 

Channel spacing: 0.5 kHz 

Bearing accuracy: better than 0.9° with ARINC 712 
antenna in 35 V/m field, exclusive of antenna error 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics Division. 


DME-42/442 Pro Line Il DME 


systems 

The DME-42/442 are all-digital DME systems, which 
can provide complete information on up to three DME 
stations using a single receiver. They were designed for 
business or commuter aircraft where only a single DME 
facility is needed, but where additional information is 
useful and DME-42 can directly replace the earlier 
DME-40 system. Station information is presented on 
the associated IND-42 display. 

The DME-42/442 systems can provide the display 
with data to show distance to station up to 300 nm, time 
to station up to 120 minutes and groundspeed up to 
999 kts. 

The DME-442 is compatible only with CSDB or 
ARINC 429 controls and displays. 


Specifications 

Dimensions: (R/T) ’ ATR short/dwarf 

(IND-42) 42 x 86 mm 

Weight: (R/T) 2.4 kg 

(IND-42) 0.41 kg 

Power supply: 28 V DC, 0.7 A plus 0.3 A for display 
Altitude: up to 70 000 ft 


Status 
In service and production. 


Contractor 
Collins Commercial Avionics Division. 


LRN-85 Omega/VLF navigator 


Designed for the worldwide navigation of commercial, 
corporate and military aircraft, the LRN-85 is claimed to 
be one of the most comprehensive Omega/VLF sys- 
tems available. By comparing all available signals from 
Omega and VLF ground stations against a precise 
rubidium frequency standard, the system can navigate 
a direct route between departure and arrival points, 
eliminating dependence on VORTacs and providing 
continuous position information to the crew. 

As well as maintaining 100 per cent duty cycle on the 
Omega transmitters, the system receives both data 
sidebands from the seven worldwide VLF stations. 

A notable feature of the system is the mass memory, 
which can store the co-ordinates of all the world’s VOR- 
Tacs and major airports, and the waypoint memory, 
with capacity to hold the co-ordinates of up to 100 way- 
points. For the majority of airports, therefore, the crew 
need only enter the identifying codes of the start and 
destination airports and the LRN-85 computes a direct 
course between them. Should this still not be adequate 
to define a route or series of regularly used routes, the 
crew can insert the appropriate waypoints and desti- 
nations and designate them by alphanumeric codes. 

Two dedicated microcomputers provide the LRN-85 
with power and flexibility to drive or command many 
functions, for example provide desired track, cross 
track and distance to go to a horizontal situation indi- 
cator; automatic and manual waypoint advance; roll 
command with turn anticipation; databus feed for auto- 
matic transmission of waypoint information to a second 
LRN-85 or other navigation system; internally com- 
puted magnetic variation; true and magnetic display of 
bearing, desired track and windspeed and direction; 
computed offset waypoint; automatic computation of 
diurnal shift and test mode for station deselect and for 
computer diagnostics. 

The system comprises five units: an E-field VLF blade 
antenna or H-field loop, antenna coupler, optional 
equipment unit (containing the atomic frequency stan- 
dard, a battery and additional interfaces), receiver/pro- 
cessor and control/display unit. In its ARINC 599 
version, the optional equipment unit is incorporated 
into the receiver/processor. 
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NAY, 


Re TRUE cHPT 


The control/display unit for the Collins LRN-85 
Omega/VLF navigator 


Specifications 

Dimensions: (control/display unit) 
159 mm 

(receiver/processor) 190 x 193 x 498 mm 
Accuracy: 2 nm CEP with a min of 2 usable stations 
Qualification: ARINC 599 


146 x 114 x 


Status 
In service, no longer in production. 


Contractor 
Collins Commercial Avionics Division. 


VIR-32/432 Pro Line II navigation 


receivers 

The VIR-32/432 are digital VOR/ILS navigation 
receivers designed for business or commuter aircraft. 
The VIR-32 can directly replace the VIR-30A or be 
installed in an all-digital aircraft. Several versions of the 
VIR-32 are available, but all are identical in format, the 


variations being selected by making the appropriate 
wiring connections. The system can receive 200 VOR/ 
localisers and the associated 40 glideslope channels. 

The VIR-432 is compatible only with CSDB or ARINC 
429 controls. 


Specifications 

Dimensions: % ATR short/dwarf 
Weight: 2 kg 

Power supply: 28 V DC, 1.4A 
Operating altitude limit: 70 000 ft 


Status 
In service and production. 


Contractor 
Collins Commercial Avionics Division. 


VOR-700 VOR/marker beacon 


receiver 

The VOR-700 VHF omnidirectional range/marker bea- 
con receiver incorporates the newest digital technology 
combined with the background derived from previous 
industry standards such as the Collins 51RV-2, 51RV-4 
and 51Z-4 VORs. The system was designed in accord- 
ance with ARINC 711. 

All bearing signal baseband processing in the 
VOR-700 is accomplished digitally. The 30 Hz refer- 
ence and variable signals are converted into digital 
form using a 12-bit CMOS analogue-to-digital converter 
and are thereafter handled by an Intel 8086 16-bit 
microprocessor. The ARINC 429 input/output func- 
tions are performed by an Intel 8048 microprocessor in 
conjunction with a Collins universal asynchronous 
transmitter/receiver large-scale integration-based cit- 
cuit. Additional functions, such as self-test, auto-cali- 
bration and monitoring, are also conducted digitally. 

Digital processing improves the accuracy of mea- 
suring bearings by reducing the effects of temperature 
variation and ageing. Implementation of 30 Hz band- 
pass filters in firmware, compared with previous ana- 
logue methods, permits improved tracking of ground 
station modulation frequency variations, increased 
navigation sensitivity and better rejection of undesired 
components in the modulation of received signals. 
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The receiver unit for Collins VOR-700 system 


VOR-700 parts count has been reduced by 40 per 
cent compared with the most recent analogue tech- 
nology VOR systems such as the 51Z-4 marker beacon 
receiver and the VOR portion of the 51RV-4. The sys- 
tem is fully compliant with ARINC 711 and extends 
many parameters of previous generation equipment. In 
particular, bearing measurement accuracy is five times 
better and there are 40 per cent fewer adjustments. 
Centralised fault monitoring capability is offered. 


Specifications 

Format: 3 MCU per ARINC 600 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz, 30 VA 
Frequency range: (VOR) 108-117.95 MHz 
(marker beacon) 75 MHz 

Channel spacing: (VOR) 50 kHz 


Status 
In production. 


Contractor 
Collins Commercial Avionics Division. 


Carousel IV inertial navigation 
system (AN/ASN-119) 

During the late 1960s the Carousel IV inertial navigation 
system was the subject of the largest ever single mili- 
tary procurement of such equipment, when it was cho- 
sen by the US Air Force for its fleet of Lockheed C-5A 
Galaxy and C-141 StarLifter transports and Boeing 
KC-135 tankers. It had earlier been chosen as standard 
fit for the Boeing 747, when it was fitted as a three- 
system installation to become the first certificated com- 
mercial inertial navigation system. A guaranteed MTBF 
of greater than 1250 hours was an important factor in 
Boeing’s choice of the Carousel IV. Some 7000 sets 
have now been delivered to support 30 military pro- 
grammes and more than 60 airlines. The Carousel IV 
has a demonstrated MTBF of more than 3000 hours on 
commercial aircraft. 


Improved versions of the Carousel IV have been built 
for the Boeing E-3A Sentry AWACS under the desig- 
nation AN/ASN-119, the Titan II] ICBM missile fleet, 
numerous helicopter applications and the airborne 
element of the US Army’s Guardrail intelligence pro- 
gramme. The AWACS installation comprises two 
ASN-119 platforms operating in conjunction with a sin- 
gle Northrop AN/ARN-129 Omega system and a Tele- 
dyne AN/ADN-213 Doppler velocity sensor. The 
combination provides an accuracy of better than 1 nm 
in a 10-hour mission. 

Each system comprises three elements: an inertial 
navigation unit with gyros, accelerometers and comput- 
ing functions; a control/display unit; and a mode selec- 
tor unit. A battery unit to maintain operation during 
power transients is optional. 


The Delco Carousel IV inertial navigation system 


Specifications 

Dimensions: (inertial navigation unit) 215.9 x 259.1 x 
510.5 mm 

(control/display unit) 114.3 x 146.1 x 152.4 mm 
(mode selector unit) 146.1 x 38.1 x 50.8 mm 

Weight: (inertial navigation unit) 25 kg 
(control/display unit) 2.1 kg 

(mode selector unit) 0.45 kg 


Status 
In production and in service. 


Contractor 
Delco Electronics. 


Carousel 400 Series inertial 
systems 


The Carousel 400 Series of inertial reference systems Is 
designed to meet the requirements for advanced air- 
craft and provide an upgrade for older aircraft. It con- 
sists of the Carousel 411, 424, 444 and 448 systems. 
These systems are based on the hemispherical res- 
onator gyro which has no moving parts and no known 
wear-out mechanism. 


Carousel 411. The Carousel 411 inertial navigation sys- 
tem is a direct replacement for ARINC 561 systems and 
no operational, electrical or mechanical changes are 
required. It provides the advantages of a new system, 
while maintaining all the current interfaces. Any combi- 
nation of Carousel IV and 411 systems can be installed 
on the aircraft. The Carousel 411 provides a completely 
self-contained worldwide navigation capability. In 
addition, it provides digital outputs in both ARINC 561 
and 704 formats. The Carousel 411 can make use of 
the existing Carousel lV CDU or an optional RNav CDU 
with no wiring changes. The optional RNav CDU has full 
alphanumeric capability and, along with an optional 
navigation database and autotune circuit card, makes 


The Delco Carousel 400 Series inertial navigation 
system 


the system a lateral flight management system. Also 
available as an option is an embedded GNSS 
receiver/processor. 


Carousel 424. The Carousel 424 MG small inertial navi- 
gation system consists of a strapdown platform, digital 
computer and associated input/output hardware. It is 
designed for the military environment and has provision 
for an embedded GPS receiver. The Carousel 424 also 
provides an extra card slot for unique aircraft functions 
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or interfaces such as flight control, radar or air data. It 
can make use of existing CDUs for independent display 
of navigation data. An optional CDU is available. 


Carousel 444. The Carousel 444 is a 4 MCU ARINC 
704 inertial reference system. It is designed for use in 
new production aircraft. The reference unit consists of 
a strapdown platform, digital computer and associated 
input/output hardware. Use of this solid-state instru- 
ment, combined with supporting electronics, makes 
accuracy and reliability an inherent feature of the refer- 
ence unit. An inertial system display unit is available to 
provide mode selection and insertion of initial position. 
The Carousel 444 can be used in 10 MCU configur- 
ations, with the addition of an adapter tray. An embed- 
ded GNSS receiver/processor is available as an option. 


Carousel 448. The Carousel 448 is a 4 MCU inertial ref- 
erence system and air data computer which meets the 
ARINC 738 ADIRS specification. In addition to all the 
information available from the Carousel 444, the Carou- 
sel 448 provides full air data outputs including true air- 
speed, Mach number, air temperature and angle of 
attack. An embedded GNSS receiver/processor is also 
available for the Carousel 448. 


Contractor 
Delco Electronics. 


Low-cost inertial navigation 


system 

The Low-Cost Inertial Navigation System (LCINS) devel- 
opment programme extends Delco’s Carousel class 
systems activity into applications that require some- 
what lower performance at substantially lower cost. 
Typical navigation accuracy rating for the LCINS is 2 to 
4 nm/h. The LCINS is a strapdown configuration, utilis- 
ing Incosym Inc two degree of freedom gyros. The 
entire inertial reference assembly is substantially 
reduced in size. A digital microprocessor performs all 
the measurement data processing, instrument torquing 
computation, scaling, attitude and navigation func- 
tions. Steering commands and other autopilot inter- 
faces are provided. 


Specifications 

Dimensions: 152 x 152 x 215 mm 
Weight: 3.0 kg 

Power supply: +15 and +5 V DC, 35 W 


Status 

The LCINS has been selected as the Three Axis Inertial 
Measurement System (TAIMS) for a classified military 
aircraft programme and as the inertial sensor assembly 
for asecond classified military programme. 


Contractor 
Delco Electronics. 


AN/ARN-89B automatic direction- 


finder 

The AN/ARN-89B ADF comprises four LRUs - loop 
antenna, impedance matching amplifier, receiver and 
control unit - and is used in conjunction with a sense 
antenna and bearing indicator. The system can operate 
manually or automatically on any AM or continuous 
wave signal between 100 and 3000 kHz. In the com- 
pass mode it provides automatic bearing indication by 
tuning to the appropriate station frequency. The loop 
mode permits manual direction-finding through a null 
tone determination of bilateral bearing. An antenna 
mode enables the system to be used as an AM or con- 
tinuous wave communications receiver. A second con- 
trol unit and associated transfer unit enables the 
system to be operated by a crew member elsewhere in 
the aircraft. 


Specifications 

Dimensions: (antenna) 298.5 x 298.5 x 25.4 mm 
(impedance matching unit) 50.8 x 63.5 x 38.1 mm 
(receiver) 127 x 279.4 x 139.7 mm 

(control unit) 146.1 x 95.3 x 152.4 mm 

Weight: total 5.79 kg 

Power supply: 28 V DC, 1.3A 

Frequency range: 100-300 kHz 

Bearing accuracy: 3° 

Reliability: >2660 h MTBF 


Status 

Principally supplied for US Army AH-64 Apache, Black 
Hawk and Chinook helicopters and fixed-wing aircraft, 
also for Canadian armed forces Lockheed CP-140 Aur- 
ora ASW aircraft and ships and tanks. The system has 


The four LRUs of the Electronics and Space Corporation AN/ARN-89B automatic direction-finder system 


with (back left) the control LRU, (back right) the receiver LRU, (front centre) the antenna and (front right) 
the Z match LRU 


been in production, in ARN-89 and -89A forms, since 
1971 and to date more than 7000 systems have been 
built. 


Contractor 
Electronics and Space Corporation. 


Argus moving map displays 

Argus moving map displays place all vital navigation 
and position information on an instantly readable dis- 
play in front of the pilot. By minimising head-down time 
and giving the pilot more time to manage the aircraft, 
the Argus makes flying safer. The display can interface 
with, and receive its navigation data from most Loran C, 
GPS and other long-range navigation systems. 

The Argus 3000 is designed for VFR use in light sin- 
gle- and twin-engined aircraft. Like the Argus 5000, it 
interfaces with most popular Loran C and GPS 
receivers. Its database contains over 11 000 landing 
facilities, 6500 navaids and every special use airspace, 
including TCAs and ARSAs. 

The ARGUS 5000’s comprehensive versatile moving 
map display shows all TCAs, ARSAs, navaids and land- 
ing facilities. At the touch of a button, the information 
submode presents detailed information about any on- 
screen facility from its own field-replaceable database. 
The Argus 5000 also provides a convenient digital read- 


Argus moving map displays showing (left to right) 
the 3000, 7000 and 5000 models 


out of bearing or radial and distance to any selected 
facility. 

The larger Argus 7000 provides all the information 
contained in the Argus 5000 on a bigger display. The 
Argus 7000 fits in a similar tray to the Argus 3000 and 


5000, but has 2.3 times the screen area of the standard 
size Argus models. It can be updated without the need 
to remove it from the instrument panel. 

An international database, containing navigation 
information for airports, navaids and special use air- 
space worldwide is available for use with the Argus 
3000, 5000 and 7000. 


Specifications 

Dimensions: (Argus 3000/5000) 81.3 x 81.3 x 
269.4 mm 

(Argus 7000) 81.3 x 121.9 x 273 mm 

Weight: (Argus 3000/5000) 1.6 kg 

(Argus 7000) 2 kg 

Power supply: 11-33 V DC, 15 W 


Contractor 
Eventide Inc. 
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GPS 55 AVD personal navigator 
The portable GPS 55 AVD personal navigator tracks up 
to eight satellites and provides horizon-to-horizon 
coverage, minimal satellite shading, fast first fix and 
continuous one-second updating of information. It 
operates off aircraft DC power or on battery power for 
up to 10 hours with the battery saver mode. 

The GPS 55 AVD contains a Jeppesen database, 
covering either the Americas or International infor- 
mation on airports and VORs. The GPS 55 does not 
contain a database but is otherwise identical to the GPS 
55 AVD and can be simply updated to the standard of 
the latter. 

Information is provided on an illuminated display for 
effective day and night viewing. 


Specifications 
Dimensions: (without battery pack) 81 x 124.5 x 
38 mm 


(with battery pack) 81 x 163 x 38 mm 
Weight: (without battery pack) 0.4 kg 
(with battery pack) 0.51 kg 

Power supply: 5-14 V DC, 1.1 W 
Alkaline battery 


Contractor 
Garmin International Inc. 


GPS 100 AVD personal navigator 
The portable GPS 100 AVD personal navigator tracks 
up to eight satellites, updating navigation information 
once per second. Acquisition time is typically two 
minutes for two-dimensional and 2.5 minutes for three- 
dimensional fixing. The system operates off aircraft DC 
power or rechargeable battery. 


The worldwide Jeppesen database provides infor- 
mation on airports, NDBs, VORs, outer markers and 
final approach fixes. It also features a 10-route storage 
capability and can be interfaced with a CDI, autopilot or 
moving map display. Information is provided on a high 
contrast display. 


Specifications 

Dimensions: 159 x 100 x 51 mm 
Weight: 0.71 kg 

Power supply: 10-40 V DC 
Rechargeable Ni-Cad or alkaline battery 


Status 
In production. 


Contractor 
Garmin International Inc. 


Low altitude safety and targeting 


enhancement 

The Low Altitude Safety and Targeting Enhancement 
(LASTE) system for the Fairchild A-10 improves flight 
safety, survivability and lethality. Increased flight safety 
is achieved through the Ground Collision Avoidance 
System (GCAS) and Low Altitude AutoPilot (LAAP). 
Survivability and lethality are improved through a blend 
of enhancements to bombing, air-to-ground gunnery 
and air-to-air gunnery. 

GCAS provides both aural and visual warnings in 
potential ground collision situations. The two types of 
warning are a hard warning when radar altitude is less 
than 90 ft and a predictive warning when a minimum 
safe altitude will be penetrated as a consequence of 
continuing the present flight path. 

LAAP provides a path hold mode, an altitude/head- 
ing hold mode and an altitude hold mode. This capa- 
bility reduces pilot workload and thus fatigue, 
particularly during long-range missions or periods of 
low altitude operation. 

Bombing and gunnery are improved by the inte- 
grated flight and fire-control system called the Pre- 
cision Attitude Control Augmentation/Improved 
Air-to-Ground Sight System (PACA/IAGSS). 

Air-to-ground gunnery achieves greater accuracy 
due to a Continuously Computed Impact Point (CCIP) 
which computes fire-control estimates based on ballis- 
tics, range, inertial velocity, angle of attack, sideslip, 
wind and bank angle for firing ranges out to 12 000 ft. 


Precision Attitude Control (PAC) provides accurate 
gun aiming during the long firing bursts that are necess- 
ary to achieve the required hit density. PAC also 
removes the disturbing effects of wind gusts on gun 
aim. 

CCIP for bombing is supplemented with a Projected 
Bomb Impact Line (PBIL) to provide the pilot with pre- 


LASTE provides the Fairchild A-10 with improved 
flight safety, survivability and lethality 


cision control of his flight path in a curvilinear approach 
and an accurate bomb release in a banked turn. This 
permits much greater flexibility in the approach to a tar- 
get and minimises the time to deliver a bomb accu- 
rately, while the manoeuvre complicates the prediction 
problem for defensive fire-control systems. 

An air-to-air gunsight provides a defensive capability 
for the A-10. The excellent ballistics of the GAU-8 and 
the large overnose vision of the A-10, when combined 
with an effective gunsight, provide a formidable capa- 
bility against armed helicopters. An especially import- 
ant feature of the sight is the firing evaluation display 
system which is used to evaluate simulated shots 
against manned aircraft in realistic training exercises. 

This system uses a computer originally designed for 
flight control applications expanded to include GCAS 
and weapon delivery algorithms and a display symbol 
generator. A coupling to the existing stability augmen- 
tation system helps to achieve precision control during 
gunfire as well as autopilot control. 


Specifications 
Dimensions: (computer) 177.8 x 359.7 x 144.8 mm 
Weight: (computer) 9.19 kg 


Status 
In service in the Fairchild A-10. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


3007 navigation/weapon delivery 


computer for the A-7 

The 3007 computer has been designed to upgrade the 
performance of the US Air Force LTV A-7D and A-7K air- 
craft. Intended to serve the aircraft through the 1990s, 
the system by comparison with the earlier nav/weap- 
ons computer will have improved computational capa- 
bility, better reliability, easier maintenance through 
extensive built-in tests to eliminate sophisticated inter- 
mediate-level test equipment and be capable of oper- 
ating with existing (TC-2A) and future (TC-2A (ex) and 
MIL-STD-1750A) instruction set architectures with 
memory expansible to 256 k. In addition it was required 
to be form, fit and functionally interchangeable with its 
AN/ASN-91 predecessor. Software interchangeability 
was also an important operational goal and was demon- 
strated in 38 flights with an A-7. 

The most important task was to solve a real-time bal- 
listic problem for weapons, so permitting wide latitude 
in approach to a target. The system provides for Low 
Altitude Night Attack (LANA) using a FLIR and auto- 
matic terrain-following, making it possible to perform 
low altitude navigation, target detection and attack dur- 
ing day or night under all weather and visual conditions. 
During en route cruise the system computes and out- 
puts present position and guidance information to the 
destination or target; it can store the co-ordinates of up 
to 19 waypoints. Nine additional waypoints or targets 
can be entered. The system drives the head-up display 
and the moving map display via a MIL-STD-1553B digi- 
tal databus. 


Specifications 
Dimensions: 327.7 < 240.8 x 467.4 mm 
Weight: 33.1 kg 


Power: 431 W 
Reliability: 2560 h MTBF predicted 


Status 
No longer in production. In service on A-7 and other 
Special Operations Forces contracts. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


AN/ARN-138 multi-mode receiver 

The AN/ARN-138 multi-mode receiver is the standard 
US Navy precision landing receiver, operating in three 
bands. It is compatible with the US forces’ standard 
microwave landing system ground element, the US 
Navy AN/SPN-41 and AN/SPN-47 shipboard landing 
systems, the US Marine Corps AN/TPN-30 MRAALS, 


The AN/ARN-138 MLS navigation computer 


the ICAO standard ILS and the ICAO standard Time 
Referenced Scanning Beam (TRSB) MLS system. It is 
ruggedised to meet the severe operating environment 
of naval fighter aircraft. 

Glideslopes between 2° and 15° can be selected by 
the pilot and approaches can be made down to Cate- 
gory Ill levels. Range can be determined to within 15 ft 
using the associated L-band Tacan system which is 
refined using a patented technique. 


Specifications 

Dimensions: (radio receiver) 217.2 X 133.3 x 76.2 mm 
(navigation computer) 279.4 x 107.9 x 114.3 mm 
(DME coupler calibrator) 129.5 x 95.2 x 56.1 mm 
(optional range/height/rate unit) 101.6 x 82.5 x 
82.5 mm 

(optional receiver control unit) 114.3 x 146 x 66.67 mm 
(optional C-band cable amplifier) 101.6 x 38.1 x 19 mm 


The AN/ARN-138 MLS radio receiver 


Weight: (radio receiver) 3.4 kg 
(navigation computer) 3.95 kg 

(DME coupler calibrator) 1.36 kg 
(optional range/height/rate unit) 0.95 kg 
(optional receiver control unit) 0.73 kg 
(optional C-band cable amplifier) 0.27 kg 


Status 

In production. In 1987 GEC-Marconi was awarded a 
$15.7 million US Navy contract for 20 pre-production 
and options for an unspecified number of production 
ARN-138 systems. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


AN/ASN-128 Doppler navigation 


system 

GEC-Marconi’s AN/ASN-128 is the US Army’s standard 
lightweight helicopter airborne Doppler navigator and 
comprises three units: a receiver/transmitter/antenna, 
signal data converter and control/display unit. A steer- 
ing hover indicator can also be included as an option. 
With inputs from heading and vertical references, the 
system provides aircraft velocity, present position and 
steering information from ground level to above 
10 000 ft. 


Specifications 

Volume: 20 724 cm’ 

Weight: 13.61 kg 

(hover indicator) 0.9 kg 

Propagation: 4-beam configuration operating FM/con- 
tinuous wave transmissions in K-band. Beam shaping 
eliminates the need for a land/sea switch. The single 
transmit/receive antenna uses full aperture in both 
modes to minimise beamwidth and reduce fluctuation 
noise 

Number of waypoints: 10 

Self-test: localisation of faults at LRU level by BITE 
Reliability: (complete system) >2100 h MTBF 


Status 
In production. Approximately 4500 sets had been man- 
ufactured up to the end of 1992. 

In service with US Army Sikorsky UH-60A and 
UH-60L, Bell AH-1S, McDonnell Douglas AH-64A and 
Boeing CH-47D helicopters; also in Royal Australian Air 
Force Bell UH-1H, UH-60 and CH-47D, Hellenic Air 
Force UH-1H, Taiwan Army CH-47B, Spanish Army Eu- 
rocopter BO 105 and CH-47B, Pakistan AH-1S, Turkish 
UH-60, South Korean CH-47, UH-60 and AH-1S and Jor- 
danian Army AH-1S. The system, with hover indicator, 
is being built for the German Army Eurocopter BO 105, 
PAH-1, UH-1D and VBH helicopters. Also built under 
licence in Japan for the JASDF AH-1S and CH-47D. In 
use in Austria, Brunei, China, Denmark, Dubai, Singa- 
pore and Spain. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


AN/ASN-137 Doppler navigation 


system 
The AN/ASN-137 is the multiplexed version of the AN/ 
ASN-128 (see entry above). It is compatible with the 


The GEC-Marconi AN/ASN-128 Doppler navigation system: from left, velocity sensor (transmitter/ 
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MIL-STD-1553B databus and has ARINC 575 or 429 
outputs. 

The AN/ASN-137 uses the same_ transmitter/ 
receiver/antenna as the ASN-128 and has an optional 
control/display unit of the same size, with the same 
front panel as the ASN-128. Additional features in the 
AN/ASN-137 include hover bias correction for pre- 
cision hovering, 12-point magnetic deviation entry and 
the addition of latitude and longitude and UTM grid 
zone outputs. 


Specifications 

Weight: 11.7 kg 

Power supply: 28 V DC, 87 W 
Reliability: 2800 h MTBF calculated 


Status 
In production and service. Approximately 1600 sets 
had been manufactured up until the end of 1992. 

The AN/ASN-137 is installed on the US Army’s Bell 
OH-58D and the US Navy’s Sikorsky VH-3D and VH-60 
helicopters. It is also currently installed as a break-in 
change on AH-64A helicopters, on the MH-47E and 
MH-60K helicopters and the US Air Force MH-60 Pave 
Hawk helicopter. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


AN/ASN-157 Doppler navigation 


system 

The AN/ASN-157 is a Doppler navigation system in a 
single LRU, emulating the two-unit AN/ASN-137 and 
providing all ASN-137 and ASN-128 functions. 


Specifications 

Dimensions: 370 x 342 x 57 mm 
Weight: 5.7 kg 

Reliability: 7300 h MTBF 


Status 

In production. 50 sets had been manufactured by the 
end of 1992. Selected by the US Army for the Longbow 
Apache programme and by the Belgian Government 
for its Aeromobility programme in the Agusta A 109 
helicopter. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


The single unit AN/ASN-157 Doppler navigation 
system 


receiver), control/display unit and signal data converter 


Drone/RPV Dopplers 

GEC-Marconi has developed a family of drone and RPV 
Doppler velocity sensors and altimeters for a variety of 
applications. These include the SKD-2801 Doppler vel- 
ocity sensor used on Seek Spinner, the SKD-2802 vel- 
ocity/altimeter sensor used on Tacit Rainbow, the 
SKD-2804 helicopter drone velocity sensor and the 
SKD-2910 weapons pod velocity sensor used on Vebal 
Syndrom. 


Specifications 
Dimensions: 177.8 x 368.3 « 38.1 mm nominal 
Weight: 3.18-3.63 kg nominal 


Status 
Development and testing of several different models 
completed. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


The AN/ASN-137 Doppler navigation system is the 
multiplexed version of the AN/ASN-128 


GRD-2116 overwater Doppler 


navigation system 
The GRD-2116 Doppler velocity sensor/navigation sys- 
tem is designed to provide optimum performance dur- 
ing both overwater and overland operations. 
Improvement in received — signal-to-noise is 
accomplished by increasing transmitter power, using a 
low noise receiver amplifier and transmitting and receiv- 
ing RF energy via separate electrical apertures to 
improve isolation. Low sidelobes and power manage- 
ment are used to achieve low probability of intercept. 
Mechanically, the unit is the same size and weight as 
the AN/ASN-157 (see item above), has the same 
mounting configuration and the same ARINC 575 and 
MIL-STD-1553 interfaces. A digital frequency tracker 
provides rapid signal acquisition and accurate hover. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


The GRD-2116 overwater Doppler navigation 
system 


Military MLS avionics 

The Military MLS Avionics (MMLSA) is a high reliability 
dual band airborne landing system receiver destined 
for inclusion in most US Air Force aircraft. It operates 
with both the ICAO standard ILS and the ICAO standard 
Time Reference Scanning Beam (TRSB) MLS. The 
receiver processor unit is capable of being controlled 
via a MIL-STD-1553B digital databus or with an optional 
control display unit via an ARINC 429 interface. 
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The military MLS avionics system showing (left) the 
optional control display unit and (right) the receiver 
processor unit 


Specifications 

Volume: (receiver processor unit) 3278 cm® 
(control display unit) 492 cm° 

Weight: (receiver processor unit) 4.55 kg 
(control display unit) 1.15 kg 


Status 

In late 1989 the team of GEC-Marconi Electronic Sys- 
tems Corporation and Bendix Communications Div- 
ision was awarded one of the three US Air Force 
contracts for development and production of full-scale 
development systems. 

Fullscale development units were tested during 
March-June 1992. The next phase, to build and test 50 
units, will be awarded in mid-1993. Production is sched- 
uled for 1996. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


Multisensor inertial measurement 

unit 

The Multisensor Inertial Measurement Unit (MIMU) 
measures angular rate and linear acceleration for the 
three principal axes of a missile, in a body-mounted 
strapdown mode. It provides midcourse guidance data 
for a high dynamic missile at 600 Hz for each autopilot 
channel and 100 Hz for each inertial channel. The serial 
data transmission begins within 0.1 second of 


a 
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The multisensor inertial measurement unit 


power-up and valid data is available within 0.8 seconds. 
The MIMU is capable of performing extensive BIT at 
any time upon receipt of an external BIT command. 
Each MIMU contains two multisensors. 

The MIMU contains its own dedicated electronics 
and processor. The processor filters the sensor data 
and corrects sensor data for gyro/accelerometer bias, 
scale factor, acceleration and temperature sensitive 
errors. 

The system architecture of the MIMU employs the 
multisensor as the rotation rate and acceleration sens- 
ing device. The multisensor is a low-cost small instru- 
ment capable of measurement of two axes of 
acceleration and rate within a single instrument. It incor- 
porates, in a common instrument body, distinct and 
separate sensing elements for angular rate and linear 
acceleration measurement. With one rotating part, it 
yields measurement equivalent to the output of four 
conventional single axis instruments, but its complexity 
and costs are similar to one single axis sensor. 

The multisensor used on 18 US and foreign pro- 
grammes utilises piezoelectric crystal flexure elements 


AFTI/F-16 programme 

In early 1988, the Advanced Fighter Technology Inte- 
gration (AFT1)/F-16 began a research effort to improve 
the technologies involving close air support for ground 
troops. 

Block | work included successful testing of a digital 
data link which enabled data burst communications 
between the aircraft, a forward air controller and Army 
scout helicopters. The Sandia inertial terrain-aided navi- 
gation system was implemented and demonstrated 
navigation accuracies of 160 ft (50 m) over varied ter- 
rain. Blocks II and III aim to develop a night, under the 
weather capability for close air support aircraft. An all- 
weather automated manoeuvring and attack capability 
will allow 5 g curvilinear weapon delivery approaches in 
varied terrain and improved digital terrain technologies 
will lead to terrain-following and terrain-avoidance sys- 
tems. Some modifications and additions will be made 
to the sensor suite. 

Equipment installed aboard the F-16 to enable 
improved close air support performance includes 
enhancements to the colour digital map system, a laser 
spot tracker to detect and track laser designated tar- 
gets, a new radar and a new fire-control computer. This 
fire-control computer can cue these enhanced sensors, 
using the information passed along by the automated 
targeting hand-off system. Also marked for develop- 
ment on the AFTI/F-16 is a ground collision avoidance 
system based on the digital map. The system uses the 
digital landmass database to predict the aircraft flight 
path through surrounding terrain, and will provide cues 
to the pilot of impending impact with the ground. If the 
pilot does not respond to the cues, the system auto- 
matically flies the aircraft out of danger. 

In addition, a night capability will be added. This 
includes an integrated helmet display which combines 
image-intensifying tubes with other helmet-mounted 
displays. This allows the pilot to monitor aircraft per- 
formance regardless of where he looks outside the 
cockpit. The helmet will be integrated with an advanced 
FLIR, utilising a dual line-of-sight capability. 


The advanced multisensor inertial measurement 
unit is on two cards 


to measure the vehicle angular velocity and linear 
acceleration vector components lying in a plane per- 
pendicular to the instrument’s spin axis. A case-refer- 
enced signal generator provides the demodulator 
phasing reference to relate the measured vector in a 
rotating frame to instrument case fixed co-ordinate ref- 
erence axes to permit resolution of the vector into case- 
related orthogonal outputs. 

The MIMU is used for midcourse guidance of UAVs, 
RPVs and _ air-to-air, air-to-ground, ground-to-ground 
and ground-to-air tactical missiles. 

The Advanced Multisensor Inertial Measurement 
Unit (AMIMU) is a higher accuracy version of the MIMU 
on two cards, with a remote set of multisensors 
mounted in a calibrated block. 


Specifications 
Volume: 983.4 cm? 
Weight: 1.63 kg 
Power: 20 W 


Status 
In production. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


A modified US Air Force General Dynamics F-16 aircraft is used ioe the AFTI/F-16 programme. This air- 
craft has nose-mounted sensor gimbals 


Status 

Block | flight testing ended in July 1988 with a success- 
ful joint Army/Air Force demonstration of the technol- 
ogies studied. Block IA flight testing of the GEC Spartan 
TF/TRN system was conducted from January 1989 to 
August 1989. A contract was signed with General 
Dynamics in September 1989 which continued 
research and the integration of technologies for appli- 
cation to the close air support mission. Block 2 flight 
testing began in July 1991. Evaluation of an all terrain 
ground collision avoidance system and terrain-follow- 
ing capability based on stored digital landmass data 


has been successfully completed. Additionally, testing 


of the advanced line of sight FLIR coupled to an inte- — 
grated helmet display system started in early 1992 and — 
is nearing completion. Follow-on development and — 
flight test efforts scheduled for 1993 will focus on — 
advanced synthetic aperture radars, laser radar, sensor — 
fusion technology and further enhancements to the — 


ground collision avoidance system. 


Contractor 
Lockheed Fort Worth Co. 


Global positioning system 

The Global Wulfsberg GPS module is designed to pro- 
vide a high accuracy satellite position fix to comp- 
lement the existing navigation sources utilised by the 
GNS-500A Series 4 and Series 5 VLF/Omega navi- 
gation system, GNS-1000 flight management system 
and the GNS-X flight management system. 

The GPS is comprised of an antenna, a down con- 
verter, an RF/IF module and a GPS main processor. No 
additional boxes or racks are required. With the excep- 
tion of the antenna system, all components are housed 
within the major assemblies of existing systems. 

The GPS receiver features five independent chan- 
nels offering signal acquisition and tracking throughout 
the dynamics of a flight and is connected to the antenna 
by a single coaxial cable. Drag is minimised by the low- 
profile antenna which protrudes only 6.4 mm above the 
skin of the aircraft. 


Specifications 

Dimensions: (antenna) (diameter) 88.9 mm x 6.4 mm 
(down converter) 139.7 x 139.7 x 20.32 mm 

Weight: (RF/IF module) 2.04 kg 

(main processor) 0.18 kg 

(down converter) 0.79 kg 

Power supply: 28 V DC, 0.5A 


Contractor 
Global Wulfsberg Systems Inc. 


Global positioning unit 

The latest GPS from Global Wulfsberg Systems is the 
global positioning unit. This %ATR short unit is a 
repackaging of the GPS module described above. 
Developed to meet the market demand for a GPS sen- 
sor for the GNS-X without having to add VLF/Omega ca- 
pability, the unit will initially be targeted at continental 
rather than transoceanic aircraft. Sole means certifica- 
tion for GPS will not be a reality before 1993 when the 
constellation is fully operational. The global positioning 
unit retains all the features of earlier Global Wulfsberg 
systems. 


Status 
Deliveries began during the first quarter of 1991. 


Contractor 
Global Wulfsberg Systems Inc. 


GNS-500A Series Omega/VLF 


receivers 

In 1976 Omega was introduced and in May 1976 the 
GNS-500A was approved by the FAA for IFR en route 
navigation in US national airspace. The GNS-500A can 
receive Omega as well as the VLF transmitters. 


GNS-500A Series 2 

In response to customer requests, improved equip- 
ment was introduced to offer non-volatile retention of 
waypoints and present position, automatic compu- 
tation of magnetic variation and a continuous clock to 
maintain Greenwich Mean Time and date. 


GNS-500A Series 3 

The Series 3 was introduced in 1980 to answer the 
need for more waypoints and a faster and clearer data 
presentation from any combination of up to 5 letters 
and numbers on 9 flight plans of up to 20 waypoints 
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The Global Wulfsberg Systems GNS-500A Series 5 
control/display unit 


each. Information is presented on a sunlight-readable 
CRT providing a 14-character by 8-line matrix. In the 
Series 3 system all data is organised into one of three 
sections: navigation, data and flight plan. Each section 
in turn contains information laid out on a number of 
pages. 


GNS-500A Series 4 

The Series 4 offers further operational features; it can 
directly replace earlier models. The Series 3 and 4 oper- 
ate with the Global Wulfsberg NDB-2 navigation data 
bank and can implement 127 waypoints and nine flight 
plans with up to 20 waypoints each. The system, which 
comprises three units, is fully compatible with ARINC 
561 and 571. The Series 4 features a compact full 
alphanumeric control display unit, a ‘direct-to’ key and 
AFIS compatibility. 


GNS-500A Series 5 

The GNS-500A Series 5 offers both GPS and Loran C 
receivers housed inside the receiver computer unit. A 
new navigation filter has been implemented which 
blends these two new position inputs with the VLF/ 
Omega position to arrive at a best computed position. 
All older GNS-500A models can be upgraded to the 
Series 5; the impact on aircraft wiring is minimal and is 
confined to the antenna system. 


Specifications 
Weight: (total system) 17.5 kg 
Power supply: 28 V DC, 7.5A 


Contractor 
Global Wulfsberg Systems Inc. 


GNS-1000 flight management 


system 

The GNS-1000 flight management system offers a 
choice of flight management capabilities including 
GPS, VLF/Omega, DME/DME, VOR/DME and IRS. It 
houses both a five-channel GPS receiver that continu- 
ously tracks up to five satellites simultaneously and a 
VLF/Omega sensor. A single module formats the sys- 
tem to existing interface requirements. 


Specifications 
Dimensions: 384.6 < 195.1 x 124.5 mm 
Weight: 9.58 kg 


Contractor 
Global Wulfsberg Systems Inc. 


GNS-X flight management system 
The GNS-X flight management system combines a 
Navigation Management Unit (NMU) and a CDU to pro- 
vide comprehensive navigational capability. The inter- 
nal database has 4 Mbits of memory and the GNS-X has 
interfaces with aircraft navigation systems (GPS, 
Omega, INS and so on) and aircraft systems (autopilot, 
air data system, AFIS and so on). Internal DME/DME 
and DME/VOR processing is standard. Also featured is 
an internal Loran C, frequency management and auto- 
matic fuel flow. 


Specifications 
Dimensions: (NMU) % ATR short 
Weight: (NMU) 3.2 kg, (CDU) 2.9 kg 


Status 
In production from early 1988. In June 1988 the GNS-X 
was certificated on a King Air 200 and a Falcon 900. 


Contractor 
Global Wulfsberg Systems Inc. 


The Global Wulfsberg GNS-X flight management 
system 


Multiport NDB-2 navigation data 
bank 


The Multiport NDB-2 is a version of the solid-state mass 
memory device that holds Jeppesen navigation infor- 
mation in digital form for updating cockpit and flight 
deck navigation systems. The multiport function en- 
ables the device to feed in information to six navigation 
systems in sequence, eliminating the wiring currently 
needed to switch information from one system to anoth- 
er. NDB-2 is a unique system, maintaining in a non- 
volatile reprogrammable memory the co-ordinates, fre- 
quency, station declination and elevation of VHF 
navaids, together with co-ordinates of high and low 
intersections along routes, Standard Instrument Depar- 
tures (SIDs), Standard Terminal Arrival Routes (STARs) 
and outer markers and runway thresholds. 

All data in the system is supplied by Jeppesen and 
can be updated every 28 days on the same revision 
cycle as the charts themselves. The memory module is 
removed and inserted in an updater, a computer unit 
installed at service centres worldwide, and the infor- 
mation is revised within a few minutes. 

The Multiport NDB-2 interfaces with the Global 
GNS-500A, GNS-1000, Litton LTN 72RL, Delco Carou- 
sel IV and Honeywell Lasernav systems. 


Status 
In production and in service. 


Contractor 
Global Wulfsberg Systems Inc. 


Digital map generator 

The Digital Map Generator (DMG) uses stored terrain 
data to generate moving terrain map displays, to elimin- 
ate the need for paper maps in the cockpit and to 
improve the pilot’s situational awareness. These map 
displays can either be digitised representations of stan- 
dard aeronautical charts or topographical displays cre- 
ated from digitised elevation and cultural feature data. 
Symbology overlays are added to show mission fea- 
tures such as waypoints, flightpaths and threat and tar- 
get positions, and assist the pilot with terrain-aided 
Navigation and ground collision avoidance. 


Harris is also providing the high-speed databus inter- 
face for the data transfer unit, an optical storage device 
which stores digital map and mission planning data. 


Status 
In development for the RAH-66 Comanche helicopter. 


Contractor 
Harris Corporation. 


Digital terrain management and 
display 

The Digital Terrain Management and Display (DTM/D) 
has been test flown on the US Air Force Advanced 
Fighter Technology Integration (AFTI)/F-16 aircraft. It 
combines a Harris digital map generation system with a 
colour multifunction display from AlliedSignal, and is 
expected to provide a navigation system for combat air- 
craft 10 times more accurate than conventional sys- 
tems but with only minimal electromagnetic emissions, 
at the same time leaving the aircraft’s radar free for 
other purposes. 
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The DTM/D correlates radio altimeter information 
with a digitally stored map, providing for covert navi- 
gation which will, according to the USAF, enhance ter- 
rain-masking tactics and give the pilot the ability to look 
beyond hills in front of and to the side of his aircraft with 
a passive ranging capability. This will allow him to work 
out the best route well in advance and be able con- 


stantly to relate his position in relation to the threats and 
targets. 


Status 

Flight testing in the AFTI/F-16 has been completed. 
Harris worked under a $5.9 million contract jointly 
funded by the US Army and Air Force. 


Contractor 
Harris Corporation. 


Advanced GNS/IRS integrated 


navigation system 

Honeywell has integrated laser inertial functions with 
the Global Navigation Satellite System (GNSS). The 
advanced GNS/IRS offers high reliability, long life, low 
power consumption, small size, light weight, fast align- 
ment, full performance for alignment up to 78° latitude 
and improved BITE. 

The advanced 4 MCU IRS is 60% smaller, 40% lighter 
and uses 50% of the power of Honeywell’s 10 MCU sys- 
tems, while meeting the same performance specifi- 
cations. The heart of the system is the ring laser gyro 
(RLG). The advanced IRS is fully provisioned for GNSS 
integration. The blending of these two systems into one 
navigation solution offers precise navigation 
accuracies. 

The GNSSU will continuously track all satellites in 
view to give accuracies of 25 m or better with selective 
availability off. The integration of GNSS with IRS can 
provide several key features, such as align in motion, 
airborne nav restart, automatic initialisation and auto- 
matic inertial sensor calibration. The GNSSU offers 
growth potential for tracking the Inmarsat GPS Integrity 
Channel (GIC) and the Russian Glonass satellites as 
well as the capability for differential GPS. Further 
enhancements under development include capabilities 
to support precision approaches to unimproved run- 
ways, automatic dependent surveillance and sole- 
means navigation. 


Specifications 

Dimensions: 124.5 x 317.5 X 193 mm 
Weight: 12.25 kg 

Accuracy: (navigation) 2 nm/h - IRS, 

25 m-GNS/IRS hybrid 

(velocity) 12 kts - IRS, 0.3 kts - GNS/IRS hybrid 
(attitude) 0.1°, (heading) 0.4° 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Air data inertial reference system 
Honeywell’s new ARINC 738 Air Data Inertial Reference 
System (ADIRS) is an air data computer combined with 
an Inertial Reference System (IRS). 

The ADIRS provides complete ARINC inertial refer- 
ence system outputs including primary attitude and 
heading, body rates, acceleration, groundspeed, vel- 
ocity and aircraft position and ARINC 706 air data out- 
puts, which include altitude, true airspeed, Mach 
number, air temperature and angle of attack. 

Each ADIRS is equipped with three air data inertial 
reference units, one control display unit and eight air 
data modules mounted remotely, adjacent to the pitot 
and static pressure sensors. 

The air data reference electronics and the laser gyro 
inertial reference system are packaged in a 10 MCU 
box which weighs 19.7 kg and requires a nominal 
power of 109 W. A 4 MCU box weighing 10 kg is also 
available. The unit meets the functional requirements of 
ARINC 738 and the environmental requirements of 
DO-160B. On the A320, aircraft maintenance is simpli- 
fied by extensive reporting of ADIRS LRU status to the 
centralised fault data system. 

The air data module weighs 0.64 kg and requires a 
nominal power of 1.8 W. It is packaged in a module 
which is 152 mm long, 76 mm wide and 51 mm high. 
The unit meets the environmental requirements of 
DO-160B. It features a state-of-the-art solid-state press- 
ure transducer. 

The control display unit is packaged in accordance 
with ARINC 738 (171 mm high form factor B), weighs 
2.27 kg and requires a nominal power of 5 W exclusive 
of warning lights. The unit meets the functional require- 
ments of ARINC 738 and the environmental require- 
ments of DO-160B. It features a liquid crystal display. 


The Honeywell ADIRS air data inertial reference system showing (left) the air data module, (centre) the 
integrated air data/inertial reference unit and (right) the integrated contro! display unit 


Specifications 

Dimensions: (ADIRU) 322.6 x 322.6 x 193 mm 
(ADM) 50.8 x 76.2 * 152.4 mm 

(CDU) 170.2 x 146 x 152.4 mm 

Weight: (ADIRU) 19.5 kg or 10 kg 

(ADM) 0.63 kg 

(CDU) 2.27 kg 


Status 

In 1988 the ADIRS was selected to equip the Boeing 
737-100 operated by NASA as part of its Advanced 
Transport OPeration System (ATOPS) project; delivery 
of this system was in May 1988. ADIRS also equips all 
Airbus A320 aircraft and has been selected for the 
A330 and A340 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


FAMIS 1000 full aircraft 


management/inertial system 

The Full Aircraft Management/Inertial System 1000 
(FAMIS) is a direct replacement for the ARINC 561 INS 
or ARINC inertial sensor system. It is a long-range navi- 
gation system with a modular design that is offered in a 
dual or triple configuration. The triple configuration 
includes three ARINC 561 CDUs, three ARINC 704 iner- 
tial reference units, three Flight Data Management 
Units (FDMUs) and three mode select units, plus an 
option for one or two GPS sensor units. 

The FAMIS 1000 is designed for growth. It is easily 
upgraded to the FAMIS 2000 which offers additional 
features such as the Satcom/ACARS controller, auto- 
matic dependent surveillance capability, a one million 
word database, a Boeing 747-400 multipurpose CDU 
and full advisory map display. 

The FAMIS 1000 offers a variety of features including 
multisensor blending, triple inertial reference mixing 
and automatic flight planning. The system is ready to 
navigate and provide attitude and heading data in as lit- 
tle as 2.5 minutes, depending on latitude. 

The CDU groups navigation data into a chapter/page 
format which is simple to use. The layout of the key- 
board follows a logical format, placing data, mode and 
function keys on the left, display and control keys in the 
centre and numeric keys on the right. Other FAMIS 
1000 features include an eight-row by 14-character 
CRT display, 28-key alphanumeric keyboards, special 
function keys and integral annunciators. 

The FDMU is a 4 MCU device which provides digital 
and analogue data conversions, radio tuning and lateral 
navigation processing, with a database of more than 
20 000 words. The FDMU also provides data to various 
existing aircraft subsystems such as flight guidance 
computers, flight instruments and navigation radios. 


The inertial reference unit is the latest generation of 
Honeywell strapdown laser systems. It provides pos- 
ition, velocity, acceleration, attitude, rate and heading 
data to the FDMU and other aircraft subsystems and 
includes an integrated GPS/IRS hybrid capability which 
enhances navigation. 

The four-position mode select unit is used for con- 
trolling the system modes of operation and also for 
annunciating the system status. 

FAMIS 1000 is designed for GPS/IRS integration by 
adding an antenna and an ARINC 743 GPS sensor unit. 
The GPS sensor unit tracks all satellites in view to pro- 
vide accuracy of up to 25 m. This design includes an 
integral integrity monitor to analyse satellite signals pro- 
viding assurance of valid satellite data. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Fault tolerant air data inertial 


reference system 

The Fault Tolerant Air Data Inertial Reference System 
(FT-ADIRS) consists of a Fault Tolerant Air Data Inertial 
Reference Unit (FT-ADIRU), a Secondary Attitude and 
Air data Reference Unit (SAARU) and six Air Data Mod- 
ules (ADMs). The FT-ADIRU provides attitude and 
heading data for inertial navigation as well as air data 
computations. The SAARU provides a backup source 
of attitude and air data computations. The ADMs pro- 
vide both the FT-ADIRU and SAARU with three redun- 
dant sources of static and pitot pressure data. 


Status 
The FT-ADIRS will be standard on the Boeing 777 
aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Global Navigation Satellite Sensor 
Unit 
The 12-channel Global Navigation Satellite Sensor Unit 
(GNSSU) tracks all GPS satellites in view to provide bet- 
ter than 25 m position accuracies. It offers sensor com- 
putational errors of no more than 1.5m, receiver 
autonomous integrity monitor and ARINC 743 design. 
The GNSSU provides accurate worldwide oceanic, en 
route and approach navigation, simplified pilot inter- 
face, time and position for automatic dependent sur- 
veillance and inertial reference system integration. 
Increased capabilities result from combining the 
GNSS data in an 18-state Kalman filter inside the laser 
IRU. With this, the inertial error of 2 nm/h is bounded by 


the accurate GNSS satellite measurements. There is 
continued system accuracy during periods of less than 
four satellites and continued integrity with less than five 
satellites. The high frequency inertial sensor measure- 
ments integrated with the high accuracy GNSS 
measurements provide the optimum navigation sol- 
ution. The GNSS integration in the IRS eliminates the 
possibility of an added 25m track error that could 
occur with blending of GNSS and IRS in the FMS. The 
GNS/IRS is designed to enable calibration of the iner- 
tial sensors after sole source GNSS certification. 


Specifications 

Dimensions: 63.5 x 215.9 x 241.3 mm 
Weight: 3.18 kg 

Accuracy: (position) 25 m 

(velocity) 1 kt, (time) 2 ms 

Reliability: 55 000 h MTBF predicted 


Status 
The GNSSU has been selected as the standard option 
on the Boeing 777. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


HG2001 advanced inertial 


reference system 

The HG2001 advanced IRS contains the GG1320 laser 
gyro which is designed for high performance, high 
reliability, long life and ease of maintenance. The elec- 
tronic design takes advantage of the latest develop- 
ments in surface mount technology and ASICs to 
achieve improved reliability, modularity and 
maintainability. 

The HG2001 IRS also incorporates important fea- 
tures in user-friendly operation and maintenance BITE 
designed to minimise dispatch delays, improve 
MTBUR and enhance fault identification. 

The 4 MCU HG2001 inertial reference unit, with an 
interface adaptor plate, can be installed directly into the 
existing 10 MCU mount used for all HG1050 IRU instal- 
lations. With its common connector and pin-outs, exist- 
ing airline and service centre test equipment can 
continue to be used in Level 2 maintenance. Also the 
optional GPS receiver and air data modules used with 
the existing 10 MCU IRS or ADIRS remain common. 

The HG2001 is fully provisioned for GPS integration. 
The GP/IRS integration, function and integrity monitor 
is accomplished within the software of the central pro- 
cessor. The GPS receiver, antenna and interface wiring 
are identical to those used with the current IRS and 
ADIRS. 


Specifications 

Dimensions: 124.5 x 304.8 x 198.1 mm 
Weight: 9.98 kg 

Power: 40 W 

Accuracy: (position) 2 nm/h 95% 
(velocity) 12 kts 

(attitude) 0.1° 

(heading) 0.4° 

Reliability: 10 000 h MTBF 


Status 
In flight test for over two years. First certified on the 
Fokker 100 during the third quarter 1991. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Integrated global positioning/ 


inertial reference system 

The integrated Global Positioning/Inertial Reference 
System (GPIRS) combines the best of global position- 
ing and inertial reference systems to provide very accu- 
rate worldwide navigation. 

The inertial reference system is upgraded to an inte- 
grated GPIRS by adding a GPS navigation processor 
card in the inertial reference unit and coupling it to an 
ARINC 743 GPS sensor unit. 

Global positioning will be offered as a small flange- 
mounted unit located in the fuselage overhead. This 
unit provides all the functions necessary for either inte- 
grated or stand-alone configurations. All existing Hon- 
eywell IRUs can be modified into GPIRUs which are 
one-way interchangeable with existing IRUs. 
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The Honeywell family of triangular ring laser gyros now equips many types of military and civil aircraft, 
missiles and land vehicles 


The GPS sensor unit receives satellite data using a 
two-channel fast sequencing design. Data are received 
from all satellites in view, with updates once per sec- 
ond. The all-digital multiple correlator fast sequencing 
design allows for satellite tracking during periods of low 
signal-to-noise. This enables the receiver to track satel- 
lites to a zero degree elevation angle. 


Specifications 

Dimensions: (IRS) 317.5 x 320 x 198.1 mm 
(GPSSU) 190.5 x 215.9 x 55.9 mm 
Weight: (IRS) 19 kg 

(GPSSU) 2.27 kg 

Time to first solution: (IRS) 10 min 
(GPSSU) 4 min typical 

Accuracy: 

(position) (IRS) 2 nm/h 95%, (GPSSU) 25 m 
(velocity) (IRS) 8 kts, (GPSSU) 1.8 kts 
(time) (GPSSU) 350 ns 

Reliability: (IRS) 5000 h MTBF 

(GPSSU) 20 000 h MTBF 


Status 

Selected as standard equipment by British Aerospace 
and Fokker for their smaller air transport aircraft, and in 
a dual fit for the McDonnell Douglas MD 90-30. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Laser inertial reference system 

The world’s first production ring laser gyro Inertial Ref- 
erence System (IRS) was chosen by Boeing as part of 
the avionics package common to both the 767 and 757. 
It was also selected for the Boeing 737-300/400/500 
and the Airbus A320, A330 and A340, Fokker 100, BAe 
146-300 and McDonnell Douglas MD-80 and MD-11. 

The strapdown configuration is so called because 
the gyrostabilised platform of current conventional iner- 
tial navigation and attitude reference systems is 
replaced by three ring laser gyro units mounted rigidly 
and at right angles to one another. The laser gyro 
detects and measures angular rates of motion by mea- 
suring the frequency difference between two contra- 
rotating laser beams made to circulate (hence the term 
ring) in a triangular cavity by mirrors. When the units are 
at rest the distances travelled by each beam are the 
same, as are the frequencies. When the unit rotates, 
one path lengthens while the other shortens and so a 
frequency difference is established proportional to the 
rate of rotation of the unit. The difference is measured 
and processed digitally in ARINC 704 format as aircraft 
attitude in pitch, roll and yaw. 

Since the accelerometers are mounted rigidly in the 
box, their signals are related to aircraft axes and have to 
be processed to convert them to the external inertial ref- 
erence frame necessary to provide navigation and flight 
control information and guidance. 


Astrapdown system has no moving parts to wear, fail 
or become misaligned; no gimbals, torque motors, 
spin-motors, slip-rings, or resolvers, and no scheduled 
maintenance, realignment or recalibration require- 
ments are anticipated. A typical installation comprises 
three inertial reference units (containing the sensing 
and computing elements) and a display unit. The Hon- 
eywell laser device is contained within a low expansion, 
triangular glass block, with a 34 cm path length. It has 
demonstrated a MTBF of 7000 hours during more than 
5 million flight hours. 


Specifications 

Format: 4 MCU or 10 MCU 

Weight: (4 MCU) 12.24 kg, (10 MCU) 19.5 kg 

Power: (4 MCU) 44 W, (10 MCU) 86 W 

Outputs: primary attitude information to displays and 
Automatic Flight Control Systems (AFCS), linear accel- 
erations, velocity vector and angular rates to AFCS, 
windshear detection and energy management, mag- 
netic heading for displays and AFCS and long-range 
navigation data 

Specification: ARINC 704 

Accuracy (10 h flight - 95% probability): 

(position) 2 nm/h, (velocity) 12 kts 

Reliability: >5000 h MTBF predicted 

Self-test: BIT (initiated and continuous) detects 95% of 
failures with 95% confidence level 


Status 

In production for Boeing 767, 757 and 737-300/400/ 
500, Airbus A300-600, A310, A320, A330 and A340 and 
McDonnell Douglas MD-11 and MD-80 Series aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Secondary attitude and air data 


reference unit 

The Secondary Attitude and Air data Reference Unit 
(SAARU), a fail-safe and highly reliable device, operates 
as a secondary system to the fault-tolerant air data iner- 
tial reference unit (see item above). 

SAARU measures the aircraft’s linear and rotational 
motions and computes air data measurements to pro- 
vide fail-safe secondary attitude and air data reference 
information. The 10 MCU device also replaces the old 
standby horizon and pneumatic instruments with mod- 
ern sensors, digital electronics and interface to elec- 
tronic displays. 


Status 
Selected for the Boeing 777 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 
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AHZ-800 attitude heading 


reference system 
The AHZ-800 is the next generation Attitude Heading 
Reference System (AHRS) designed for high perform- 
ance and high reliability while attaining lower power dis- 
sipation and reduced size and weight. This is 
accomplished through the use of advanced manufac- 
turing techniques, such as very large scale integration 
and application specific integrated circuits, and fibre 
optic rate-sensing advanced sensor technology. 
Honeywell has developed a practical interferometric 
fibre optic gyro sensor that replaces the heavier less 
reliable spinning iron rate-sensors used in the conven- 
tional AHRS. The advent of the interferometric fibre 
optic gyro sensor makes the AHZ-800 a truly solid-state 
device. The AHZ-800 is a 4 MCU package that outputs 
attitude, heading and rate data on ARINC 429 and 
ASCB digital busses. The attitude and heading source 
approaches the performance of an inertial reference 
system, but at a significantly lower cost. 


Status 
The AHZ-800 has been selected for the Dornier 328 
regional airliner. AHZ-800 production started in 1991. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


GPS sensor unit 
The Honeywell two-channel fast sequencing receiver 
uses data from all satellites in view. This makes it capa- 
ble of FAA certified supplemental navigation. The GPS 
Sensor Unit (GPSSU) is an improved version of the Hon- 
eywell system that has been delivered to special mis- 
sion operators over the past five years. The advanced 
receiver design has demonstrated superior acquisition 
and tracking of satellites right down to the horizon. 
The Honeywell GPSSU, which meets the ARINC 743 
requirements for GPS, provides autonomous GPS data 
such as position and velocities directly to a Honeywell 
flight management system or Lasernav II navigation 
management system. It also provides range, range rate 
and time, for blending with inertial data in the Laseref Ill 
inertial reference system and the GPS/INU configur- 
ations of the Laseref and Laseref Il. 


Specifications 
Dimensions: 215.9 x 190.5 x 55.9 mm 
Weight: 2.27 kg 


Status 
In production. Up to the end of 1991 over 200 units had 
been delivered. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Laseref inertial reference system 
A derivative of the Lasernav inertial navigation system, 
Laseref is intended as an attitude and heading refer- 
ence or primary sensor, for flight and navigation man- 
agement equipment. Laseref shares many of the 
Lasernav modules and assemblies. 

The solid-state, strapdown sensor generates present 
position, groundspeed, heading and windspeed and 
direction for flight management systems and_navi- 
gation equipment, attitude and heading for flight instru- 
ments, weather radar stabilisation and autopilots. It 
replaces vertical and directional gyros, compass sys- 
tems, fluxgate sensors and other independent navi- 
gation equipment with self-contained sensors and 
computing circuits to provide digital outputs, together 
with the ARINC 407 synchro outputs still needed by cur- 
rent generation avionics in ARINC 429 format. As with 
Lasernav Il, alignment time is greatly reduced in com- 
parison with gimballed inertial systems; typically 2.5 to 
10 minutes depending on latitude. 

GPIRU configurations are available which contain 
additional electronics that blend inertial data with satel- 
lite information obtained from the Honeywell GPS sen- 
sor unit. 

The Laseref system comprises two components: an 
inertial reference unit containing the sensing and com- 
puting elements, and a mode select unit that provides 


The Honeywell Laseref inertial reference system 


power to the former and governs its operation. Data 
insertion is through the control/display unit of the flight 
management system used in conjunction with the Hon- 
eywell system. The company offers an optional device, 
the inertial sensor display unit, as an alternative means 
of initialisation. This unit has a small display for reading 
out inertially computed present position, groundspeed, 
wind data and heading. Comprehensive built-in test 
equipment is provided; the system performs a rapid 
preflight self-test and monitors its operation throughout 
flight. Like Lasernav II, Laseref can be installed in an 
unpressurised bay. 


Specifications 

Dimensions: (inertial reference unit) 322 x 324 x 
193 mm 

(mode select unit) 146 x 38 x 63.5 mm 

(inertial sensor display unit) 146 x 114 x 167 mm 
Weight: (inertial reference unit) 21.1 kg 

(mode select unit) 0.45 kg 

(inertial sensor display unit) 2.3 kg 

Power supply: (total) 115 V AC, 400 Hz, 137 W or 
28 VDC 


Status 

In production and in service on 170 aircraft including 
the Gulfstream Il and Ill, BAe 125-800 and other busi- 
ness aircraft, also the Boeing 727-200 and the McDon- 
nell Douglas DC-10. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Laseref Il inertial reference 
system 


Laseref Il performs the same functions as Laseref and 
uses the same inertial sensor assembly, but in addition 
is designed to interface with new generation digital 
avionics, such as flight management systems, using the 
Aircraft Standard Communications Bus (ASCB). The 
Laseref II may also interface with aircraft having the 
ARINC 429 digital databus. Laseref Il has been selec- 
ted as the standard factory IRS installation on the Das- 
sault Falcon 900, Gulfstream IV and Canadair 
CL-601-3A. 

GPIRU configurations are available which contain 
additional electronics that blend inertial data with satel- 
lite information obtained from the Honeywell GPS sen- 
sor unit. 


Specifications 

Dimensions: (inertial reference unit) 322 x 324 x 
193 mm 

(mode select unit) 146 x 38 x 62.5 mm 

Weight: (inertial reference unit) 21.1 kg 

(mode select unit) 0.45 kg 

(inertial sensor display unit) 2.3 kg 

Power supply: (total) 115 V AC, 400 Hz, 137 W or 
28 V DC 


Status 
In production. Laseref II is standard in a dual configur- 
ation on the Gulfstream IV, Dassault Falcon 900 and 
Canadair Challenger 601. Other applications include 
the BAe 125-800, Cessna Citation Ill and de Havilland 
Dash 8. 


Contractor 
Honeywell Inc Business & Commuter Systems Aviation 
Division. 


Laseref Ill inertial reference 


system 

The Laseref III all-digital laser system is 60 per cent 
smaller, 45 per cent lighter and uses 50 per cent less 
power than its predecessor, the Laseref II. The heart of 
the Laseref Ill IRU is a smaller ring laser gyro sensor. In 
addition to the new sensor, Honeywell is utilising sur- 
face mount technology, very large scale integration, 
application specific integrated circuits, more powerful 
and faster processing and enhanced software in the 
new system. The Laseref Ill IRU includes integrated 
GPS processing which further enhances position and 
velocity data with a hybrid blending of raw inertial and 
satellite data. 

The Laseref III IRU is pin for pin compatible with the 
Laseref Il IRU and can be installed in the latter's 
10 MCU tray using a mechanical adaptor. It operates 
with the same mode-select unit and optional Lasertrak 
navigation display unit as existing systems. 


Specifications 

Dimensions: 124.5 x 320 x 198.1 mm 
Weight: 11.79 kg 

Align time: 2.5-10 min 

Accuracy: (navigation) 2 nm/h 
(velocity) 12 kts 

(attitude) 0.1° 

(heading) 0.4° 


Status 

In production since September 1991. The Laseref Ill 
has been selected for the Dornier 328 regional airliner 
and the upgrade of the Dassault Falcon 2000. Certified 
on the BAe 125-1000 in a dual configuration. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Laseref SM inertial reference 
system 


The Laseref SM inertial reference system is comprised 
of the Mode Select Unit (MSU) and the Inertial Refer- 
ence Unit (IRU). The MSU selects the IRU mode of 
operation and displays status messages on the annun- 
ciator panel. The IRU contains the laser inertial compo- 
nents, a processor and associated electronics and BIT. 
The INU is designated to add a GPS navigation pro- 
cessor card to incorporate an integrated GPS receiver. 

By configuring the Laseref SM with an appropriate 
flight management system, a comprehensive special 
mission system is created. The combination of these 
units results in the ability to perform missions requiring 
special patterns, automatic camera control and com- 
puted air release point, in addition to standard flight 
management functions. 

Laseref SM interfaces provide required data to a var- 
iety of special mission equipment. Standard ARINC 
interfaces output essential flight data to digital and ana- 
logue flight instruments, autopilots, radars, sensors 
and other special devices. Additional outputs are pro- 
vided for special interface requirements. 

The Laseref SM IRU is designed to add, as a growth 
option, an integrated GPS receiver. By adding one card 
to the IRU, a GPS Pre-Processor Module (PPM) and an 
antenna, the standard Laseref SM becomes a fully inte- — 
grated inertial/GPS system. The PPM receives satellite 
data using a two-channel fast sequencing design. Data 
is received from all satellites in view, up to a maximum 
of eight. The low signal-to-noise/fast sequencing 
design allows useful satellite tracking to zero degree 
elevation angle with rapid acquisition of satellite data. 
Pseudo range and pseudo range rate data is trans- 
mitted from the PPM to the IRU where the added GPS 
navigation processor card processes the pure GPS sol- 
ution. This card also contains the Kalman filter that 
blends the GPS and inertial data to provide the GPS 
hybrid solution. 


Specifications 

Dimensions: (inertial) 317.5 x 320 « 198.1 mm 
(GPS) 152.4 x 177.8 x 50.8 mm 

Weight: (inertial) 21.32 kg 

(GPS) 1.36 kg 

Reaction time: 2.5-10 min 


Accuracy: (position) (inertial) 0.8 nm/h CEP 
(GPS) 25 m 

(velocity) (inertial) 10 ft/s, (GPS) 0.1 m/s 
(time) (GPS) 350 ns 

Reliability: (inertial) 5000 h MTBF 

(GPS) 20 000 h MTBF 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Lasernav laser inertial navigation 


system 

Introduced during early 1983, Lasernav (a Honeywell 
trademark) exploits the strapdown inertial reference 
system developed for the Boeing 767 and 757, but also 
has facilities that make it suitable for long-range busi- 
ness and corporate jet aircraft. 

In addition to normal navigation functions, Lasernav 
can replace all customary attitude and heading sen- 
sors, including compass system components such as 
the flux detector, resulting in a reduction of up to 14 
separate boxes. This is said to result in a weight saving 
of up to 60.3 kg, and a volume reduction of up to 50 per 
cent by comparison with equivalent dual installations in 
other systems. 

Lasernav comprises two units; an inertial navigation 
unit and a control/display unit. The memory can store 
the co-ordinates of up to 255 waypoints in 20 routes 
and with up to 20 waypoints per flight plan, for immedi- 
ate recall. In dual installations each system can store a 
different flight plan, but can share it with the other sys- 
tem if required. For international routes or long over- 
water sectors, the system can use a Global NDB-2 
database and only the departure point and destination 
co-ordinates need to be inserted. Lasernav then com- 
putes a great circle route, selects and identifies air traf- 
fic reporting points and lists bearing and distance to the 
nearest VOR/DME on the 8-line by 14-character con- 
trol/display unit. 

A notable advantage is the sharp reduction in align- 
ment time; the interval from switch-on to ready is as little 
as 2.5 minutes at the equator and 10 minutes at 60° 
latitude. 


Specifications 

Dimensions: (inertial navigation unit) 322 x 324 x 
193 mm 

(control/display unit) ARINC 561 

Weight: (inertial navigation unit) 21.1 kg 
(control/display unit) 3.2 kg 

Power supply: (total) 115 V AC, 400 Hz, 146 W 

28 V DC, 28 W 


Status 
In service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Lasernav II navigation 


management system 

Introduced in late 1984, Lasernav Il is an inertial system 
for airlines and general aviation which combines self- 
contained, strapdown laser inertial position and aircraft 
motion sensors with externally sensed radio signals to 
provide a single efficient integrated guidance package. 
The notable advantages of previous Honeywell laser 
inertial systems are maintained in Lasernav Il: 2.5 to 
10 minutes alignment time dependent upon latitude, 
three to four times the reliability of conventional sys- 
tems and reduced size, weight and power consump- 
tion. The system can also be mounted in an 
unpressurised environment. 

Position data obtained from the Honeywell GPS sen- 
sor unit and VOR/DME and Omega/VLF stations is 
blended with inertial position information using high- 
speed digital computing techniques. DME/DME updat- 
ing is obtained by way of an auto-tuning function that 
requires no pilot inputs. VOR/DME updating is 
obtained by manually tuning the radios. Triple inertial 
Navigation system mixing combines inertial data from 
two other Lasernav II systems to calculate a composite 
inertial position. 

In addition to normal navigation functions, Lasernav 
llcan replace all conventional attitude and heading sen- 
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The Honeywell Lasernav II inertial navigation system for general aviation 


sors including vertical and directional gyros, flux valves 
and compass controllers. In a typical dual installation, 
the total box count can be reduced by up to 14 separate 
boxes, resulting in weight savings of up to 60 kg anda 
greatly simplified installation. 

Lasernav Il comprises a navigation management unit 
and a control/display unit. An internal non-volatile 
memory can store 20 flight plans of up to 20 waypoints 
each. A Global Wulfsberg NDB-2 worldwide database 
(required for DME auto-tuning) facilitates the automatic 
flight planning feature that requires the pilot to input on- 
ly the departure and destination points. A great circle 
route is computed, intermediate waypoints are selec- 
ted and range and bearing to nearest VOR/DME is dis- 
played, all automatically. 


Specifications 

Dimensions: (navigation management unit) 322 «x 324 
x 193 mm 

(control/display unit) ARINC 562 

Weight: (navigation management unit) 22.1 kg 
(control/display unit) 3.2 kg 

Power supply: (total) 115 V AC,400 Hz, 160 W 
28 V DC, 19 W 

Accuracy (95% probability): (position) 2 nm/h 
(velocity) 8 kts 

(heading) 0.4° 

(pitch and roll) 0.1° 


Status 
In production. Installations approved include Cessna 
Citation Ill, Gulfstream II and Ill, Dassault Falcon 50 and 
Canadair Challenger CL-600 and CL-601 business jets, 
and McDonnell Douglas DC-8-71 and Boeing 737-200 
airliners. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 
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Lasertrak navigation display unit 
A companion device to Honeywell’s Laseref, Laseref || 
and Laseref Ill inertial reference systems, the Lasertrak 
navigation display unit provides backup waypoint navi- 
gation using position from up to three IRS. In the event 
of a flight management system failure the Lasertrak 
allows continued navigation along the planned route. 
Accepting up to 10 waypoints, Lasertrak computes and 
displays desired track and cross track error for the 
intended course. 

The Lasertrak can be used in flight management and 
inertial reference systems architecture when flight dis- 
patch with a failed FMS is desired. 


Specifications 

Dimensions: 146 x 114 x 152 mm 
Weight: 2.3 kg 

Power supply: 27 V DC, 10 W 


Status 

Production deliveries started in March 1987. Instal- 
lation certified in Dassault Falcon 50 and 900, Gulf- 
stream IV and Canadair Challenger CL-601-3A. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


MLZ-850 microwave landing 


system receiver 

The stand-alone MLZ-850 consists of a ML-850 digital 
MLS receiver, the CM-850 controller and one or two 
AT-851/852 antennas. The small AT-851/852 antenna 
is normally located on the nose section of the aircraft 
centreline. A second antenna is mounted on the aft 
lower surface of the fuselage and is required on fixed- 
wing aircraft to be able to receive the MLS on all 
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The MLZ-850 basic microwave landing system 
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headings. All connections between the antennas and 
the receiver are with conventional coaxial cable in com- 
mon use. An optional antenna mounted preamplifier is 
used for aircraft requiring long cable runs. 

The pilot selects azimuth and elevation angles on the 
CM-850 cockpit controller which is also used to tune 
one of the 200 MLS channels and auto-tune the DME. 

The MLZ-850 is compatible with conventional cock- 
pit displays, providing analogue deviation outputs to 
ADls, HSIs and compatible flight control systems. An 
ARINC 429 formatted digital output provides interfaces 
with other digital technology systems such as EFIS. 
BITE provides a preflight test of the digital receiver 
system. 


Specifications 

Dimensions: (receiver) 354 x 84 x 99 mm 
(controller) 139.7 x 60.4 x 66.7 mm 
(blade antenna) 63.5 xX 38.1 x 19 mm 
(flush mount antenna) 6.6 x 76.3 mm diameter 
Weight: (receiver) 2.09 kg 

(controller) 0.454 kg 

(blade antenna) 0.1 kg 

(flush mount antenna) 0.18 kg 

Power supply: 28 V DC, 15 W 

Frequency range: 5031-5090.7 MHz 
Channels: 200 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


MLZ-900 microwave landing 


system receiver 
The MLZ-900 was originally designed by Hazeltine as 
the Model 2800. Honeywell took over production of the 


The Honeywell MLZ-900 microwave landing system: from left, the receiver, control unit and antenna 


system under a licensing agreement and by mid-1983 
had begun production. 

The MLZ-900 comprises a_receiver/computer, 
antenna and control unit, permitting users of ground- 
based time-referenced scanning beam MLS transmit- 
ters to select approach courses of up to 60° off the run- 
way heading, and glideslope angles up to 20°. The 
system can drive existing flight director and horizontal 
situation indicators as well as EFIS. 


Status 
No longer in production. The system was initially certi- 
fied in a Cessna Citation Il in November 1985 and has 
been installed in a Bell 222, Agusta A 109, Westland 30, 
and Sikorsky S-61 and S-76 helicopters as well as 
Citation Il and Ill, Falcon Jet, Fokker 50 and 100 and 
Saab 340. 

The FAA is installing the MLZ-900 in 10 aircraft for the 
FAA-sponsored MLS programme at Richmond Airport, 
Virginia. 


The Honeywell MLZ-900 display 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


AN/ASN-131 SPN/GEANS 


precision inertial system 

The Standard Precision Navigator/Gimballed Electri- 
cally suspended gyro Aircraft Navigation System (SPN/ 
GEANS), designated AN/ASN-131, was developed pri- 
marily under sponsorship of the US Air Force Avionics 
Laboratory at Wright-Patterson Air Force Base, Ohio. 

The basic SPN/GEANS system consists of an Inertial 
Measurement Unit (IMU), an Interface Electronics Unit 
(IEU) and a complete software library. For a stand-alone 
system capability, these two units are supplemented 
with a Digital Computer Unit (DCU). The IMU contains, 
in addition to the Velocity Measuring Unit (VMU) and 
two ESGs, temperature control electronics, acceler- 
ometer pulse rebalance and V read-out electronics, pre- 
cision timing reference, gimbal control electronics and 
Built-In Test Equipment (BITE) functions, as well as se- 
rial digital databus communication electronics. The IEU 
provides power conversion, control and sequencing 
electronics, additional BITE circuits and a common se- 
rial databus interface with other units of the inertial sys- 
tem and other subsystems. 

The ESG has only one moving part, a suspended hol- 
low beryllium ball, which is combined with two optical 
pick-offs to give error and timing signals. These in turn 
are used to drive the IMU platform gimbals to maintain a 
stable reference base for the accelerometers. Three 
highly accurate, single-axis accelerometers (contrasted 
with the two degree of freedom ESGs) are used within 
the VMU which is mounted on the stable platform inner 
element. These accelerometers, oriented in an orthog- 
onal triad configuration, measure accelerations directly 
and provide the incremental velocity pulses to the com- 
puter which uses them in its software algorithms to cal- 
culate velocity and position parameters. 

The ESG system requires little or no reliance on other 
navigation aids for most aircraft applications and thus 
can be described as self-contained. 

In addition to the traditional function of position 
determination or basic navigation, the higher accuracy 
outputs of velocity and attitude data have opened up a 
new realm of possibilities for stabilisation and/or 
motion compensation for other non-inertial sensors. 
These include high precision radars, sonars, lasers, 
optical and electro-optical devices. 

SPN/GEANS is being deployed throughout the 
entire US Air Force B-52 strategic aircraft and F-117A 


stealth fighter fleets. Widespread use is also expected 
for long-range reconnaissance and patrol missions, 
specialised cargo and transport usage in both military 
and civil applications and tactical military aircraft. 


Status 
Selected by the US Air Force for the B-52 bomber and 
F-117A stealth fighter fleets. 


Contractor 
Honeywell Inc Military Avionics Division. 


Digital map system 

Using the technology and experience gained from the 
US Navy’s AV-8B and F/A-18 night attack programme 
as a baseline, Honeywell has developed an advanced 
digital imaging system. 

The capabilities of the base system have been 
expanded to include terrain reference navigation, 
ground collision avoidance, perspective view, terrain- 
following computations, threat intervisibility and sensor 
blending for advanced avionics systems. 

Digitised aeronautical charts and Defense Mapping 
Agency Digital LandMass System (DLMS) Level 1 and 2 
terrain and feature data are stored and recalled from 
the digital memory unit to generate a full-colour moving 
map which provides precise navigation and route selec- 
tion to and from the point of target acquisition and 
weapons delivery. 

The digital memory unit is a stand-alone mass mem- 
ory unit designed to provide increased storage to mili- 
tary systems requiring high reliability and quick access 
times. The unit contains a flight-proven fully militarised 
optical disk capable of storing 520 Mbytes of data. 
Information is written to the disk by a laser diode in the 
head assembly. A beam of light is focussed on the 
medium to produce a hole. During the read operation, 
the hole is recognised as a bit of data. Unlike magnetic 
media, which can be scratched by a head crash, data 
stored on the optical disk is written to a thin alloy 
encased in a protective substrate and a clear protective 
cover. Digitised reconnaissance photos, radar data, 
Landsat data, emergency procedures, let-down and 
approach plates, mission data and flight plans can be 
stored with digitised aeronautical charts and DLMS 
data for a variety of missions. 


The digital map computer performs all of the air- 
borne map generation. The configuration on board the 
US Navy AV-8B night attack aircraft contains 11 circuit 
cards, a motherboard, a power supply and additional 
space to accommodate functions such as terrain refer- 
ence navigation, terrain-following, ground collision 
avoidance, target hand-off, in-flight route planning, 
ridgelines, perspective view, sensor blending and 
threat intervisibility. The computer receives operational 
parameters, which include aircraft state vector, map 
scale, zoom factor, north up/track up, database type, 
declutter select/deselect and video output mode, from 
the mission computer via a MIL-STD-1553B multiplex 
bus. Data requests are then sent to the digital memory 
unit via a fibre optic link. 

DLMS elevation data is compared to absolute elev- 
ation limits or limits relative to the aircraft altitude, 
resulting in a clearance band display. Colour is 
assigned, based on the band and sun angle shading. 
Variably spaced contour lines can be added. The over- 
lay selection includes linear, area and point feature data 
such as roads, rivers and towers in the DLMS mode, 
and flight path,waypoint symbols, text and threat sym- 
bols in the DLMS and digitised chart modes. The video 
generator combines the background scene memory 
with the overlay memory to provide a composite video 
output. The system supports two red/green/blue video 
outputs and two monochrome video outputs at either 
525/60 Hz or 625/50 Hz line rates. 

Processing is distributed across several high per- 
formance microprocessors rather than a single unit. 
Data flow is pipelined through the digital map computer 
and parallel processing is performed wherever poss- 
ible. The use of parallel processing provides a level of 
fault tolerance since a failure in the map generation 
does not prohibit the graphics overlay operation. 


Status 

The system completed safety of flight tests in mid-1987 
and operational evaluation testing in 1988. Production 
deliveries began in June 1989. Honeywell is also under 
contract to provide the digital video mapping system for 
the V-22 Osprey tiltrotor aircraft. 


Contractor 
Honeywell Inc Military Avionics Systems Division. 


H-423 ring laser gyro INS 

The H-423 Laser Inertial Navigation System (LINS) was 
developed according to the US Air Force SNU84-1 
specification which was the RLG version, an update to 
ENAC77-1. The system is a self-contained unit compris- 
ing three Honeywell GG1342 RLGs, three solid-state 
Sundstrand QA2000 accelerometers and associated 
electronics along with a dual redundant MIL- 
STD-1553B databus and a complete MIL-STD-1750A 
navigation processing package. It also contains built-in 
test circuitry to achieve a greater than 95 per cent fault 
detection. 

Under the US Air Force contract, Honeywell is 
guaranteeing the H-423 will achieve 2000 hours MTBF 
in a fighter/helicopter environment and 4000 hours 
MTBF in atransport environment. Honeywell claims the 
H-423 has the highest reliability and maintainability and 
lowest life cycle costs ever achieved by a military air- 
craft inertial navigation system, allowing the US Air 
Force to go from a three-level to two-level maintenance 
system. These performance and reliability advantages 
have been the primary drivers for the US Defense Ser- 
vices now adopting RLG technology for all future air- 
craft inertial navigation systems. 


Specifications 

Dimensions: % ATR: 459.7 x 193 x 200 mm 

Weight: 22 kg 

Power supply: 140 VA AC, 125 W DC 

Interface: dual 1553B digital databus 

Accuracy: <0.8 nm/h with full performance from 22s 
stored heading alignment 

Specification: SNU-84-1, FNU-85-1 


Status 

In August 1985, the US Air Force selected the H-423 as 
the standard inertial navigation system for its Lockheed 
C-130, General Dynamics F-111, McDonnell Douglas 
RF/F-4 retrofit, Sikorsky HH-60A, LTV A-7 retrofit, Fair- 
child A-10 and McDonnell Douglas C-17 aircraft. The 
system meets the USAF SNU-84-1 INU specification. 

Prior to the US Air Force award, Honeywell was al- 
ready under contract with McDonnell Douglas to pro- 
vide RLG navigation systems for F-15E aircraft. Up to 
the end of 1989 more than 1000 military systems had 
been delivered. 

In November 1990 the system was selected for Royal 
Australian Air Force F-111 aircraft in a $5 million con- 
tract and for US Air Force F-16 upgrade programmes. 
Since then, H-423 systems have been selected for 
upgrades of Belgian and Danish F-16 and for the Swed- 
ish JAS 39, Taiwanese IDF and the Indian Light Combat 
Aircraft. 

In September 1992 the H-423E, a high accuracy ver- 
sion of the H-423, was selected to upgrade the F-117 
fleet. The high standard of accuracy is achieved 
through the use of an enhanced specialised version of 
the H-423 standard software. 


Contractor 
Honeywell Inc Military Avionics Division. 


H-764/H-764G small common 


inertial navigation system 

In October 1987 McDonnell Douglas Helicopters selec- 
ted the H-764 for the AH-64 Advanced Apache helicop- 
ter programme. The self-contained unit consists of 
three Honeywell GG1320 RLGs, three solid-state Sund- 
strand QA2000 accelerometers and associated elec- 
tronics. The unit also includes dual MIL-STD-1553B 
databusses and a MIL-STD-1750A microprocessor. It 
has provisions for synchro outputs, embedded GPS 
and dedicated high-speed databus for flight control 
interface. 

The INS portion of the H-764G consists of three 
GG1320 RLGs, three solid-state Sundstrand QA2000 
accelerometers and associated electronics. The unit 
includes dual MIL-STD-1553 databusses and a MIL- 
STD-1750A microprocessor. Embedded in the H-764G 
is atightly coupled Texas Instruments GPS module with 
six channels and P(Y) code capability which utilises 
Pseudo range and pseudo range rate satellite data. The 
INS/GPS has provisions for synchro outputs and a 
dedicated high-speed databus for flight control 
interface. 

The design of the H-764G offers improved resistance 
to jamming and faster re-acquisition after jamming 
occurs. It also allows error bounding with as few as one 
Satellite in view. The system reduces the workload on 


USA / NAVIGATION AND NAV/ATTACK 


379 


Honeywell’s H-423 RLG based inertial guidance system was selected as the form, fit and function 
standard for the US Air Force 


The H-764G small common inertial navigation 
system 


the mission computer of the platform in which it is 
installed since it contains its own Kalman filter. Life- 
cycle costs are very low compared to platforms using 
separate INS and GPS units due to Honeywell’s design 
of only one unit with a significantly lower parts count. 
The H-764 INS only model can easily be retrofitted with 
GPS at any time. 


Specifications 

Dimensions: 177.8 X 177.8 X 279.4 mm 

Weight: 9.07 kg 

Power supply: 28 V DC, <70 W 

Alignment time: (gyrocompass) 3-8 min 

(stored heading) 30s 

Position accuracy: (H-764) 1-3nm/h CEP 

(H-764G) <1 nm/h CEP pure inertial, <16 m SEP GPS/ 
INS blended 

Velocity accuracy: (H-764) 3-8 ft/s RMS 

(H-764G) <3 ft/s RMS pure inertial, <0.03 m/s RMS 
GPS/INS blended 

Pitch and roll accuracy: (H-764) 0.05° 

(H-764G) 0.01°RMS 

Heading accuracy: (H-764) 0.1° 

(H-764G) 0.02° RMS 

Reliability: (H-764) 2000 h MTBF 

(H-764G) 4000 h MTBF predicted 


Status 

The H-764 is in service in the McDonnell Douglas AH-64 
Apache helicopter. The H-764G was produced in low 
rate production quantities during 1992. Full production 
release is scheduled for 1993. 


Contractor 
Honeywell Inc Military Avionics Division. 


H-770 ring laser gyro INS for the 
F-15 

Honeywell developed the H-770 ring laser gyro inertial 
navigation system under contract to McDonnell Dou- 
glas for the F-15E project. 

The H-770 uses the same ring laser gyro and acceler- 
ometers as the H-423 (see earlier entry), but contains 
two separate databusses for the F-15 applications. The 
system can determine for itself in which variant of the 
F-15 it has been installed, and perform accordingly. The 


The Honeywell H-770 ring laser gyro inertial 
navigation unit 


H-770 has a reliability 20 times better than the AN/ 
ASN-109 system that it is replacing in the F-15. 


Specifications 

Dimensions: 381 x 213 x 330 mm 
Weight: 26.8 kg 

Power required: AC 140 VA, DC 130 W 
Accuracy: 0.4 nm/h CEP 

Alignment: 4 min  gyrocompassed; 
heading 

Reliability: 2000 h MTBF 


30s _ stored 


Status 

Honeywell has firm contracts to retrofit the USAF’s fleet 
of McDonnell Douglas F-15A, B, C, D and E variants. 
The system has also been selected for Royal Saudi Air 
Force F-15 aircraft. 


Contractor 
Honeywell Inc Military Avionics Division. 


SRS 1000 attitude and heading 


reference system 

The SRS 1000 strapdown Attitude and Heading Refer- 
ence System (AHRS) uses advanced technology to 
meet modern AHRS requirements with very low life- 
cycle cost. A 15-second reaction time, independent of 
ambient temperature or vibration, is claimed. 

There are two units: the attitude heading reference 
unit and compass controller unit. The reference unit 
accepts magnetic compass, air data and Doppler 
inputs to provide attitude, heading, body rates and 
accelerations, groundspeed and drift angle information 
to other aircraft systems. The compass controller pro- 
vides systems information and control functions to the 
crew. 

An inertial measurement unit within the reference 
unit contains two flexure suspended gyros and two 
toroidal accelerometers for the X and Y axes, plus a 
standard force-feedback accelerometer for the Z axis. 


Status 

In production. The system has been selected as stan- 
dard equipment on the Airbus Industrie A300 and A310 
wide-body airliners. 


Contractor 
Honeywell Inc Military Avionics Systems Division. 
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AN/ASB-19(V) angle rate bombing 


set 

The Hughes AN/ASB-19(V) Angle Rate Bombing Set 
(ARBS) was designed for US Marine Corps aircraft to 
improve day and night bombing accuracy when oper- 
ating in the close support role using unguided weap- 
ons. The system provides accurate delivery, 
irrespective of target velocity, wind velocity, target elev- 
ation or dive angle. It is compatible with guided ord- 
nance and can be used to direct gunfire and 
air-to-ground rockets. ARBS was originally designed for 
application to the US Marine Corps McDonnell Douglas 
A-4M and is also the primary weapons delivery system 
for the US Marine Corps and Spanish Navy AV-8B and 
the Royal Air Force Harrier GR. Mk 5 and GR. Mk 7 
aircraft. 

ARBS comprises three main subsystems: a dual 
mode tracker, weapon delivery computer and control 
unit. The tracker includes a laser and pilot-controlled 
television tracking equipment, both using a common 
optical system. The dual mode tracker automatically 
tracks targets designated by a laser (either ground- 
based or by an accompanying aircraft) or targets which 
are television-designated by the pilot of the ARBS- 
equipped aircraft itself. The tracking system’s common 
optics enable transition from laser to television tracking 
mode to be accomplished without losing the target. 

Tracking information is passed from the dual mode 
tracker to the weapon delivery computer. The weapon 
delivery computer performs computations for weapon 
trajectory and fire-control, position control of the dual 
mode tracker during target acquisition, digital filtering 
of the dual mode tracker angular rate signal outputs 
and automatic fire or weapon release signals to the 
armament and other systems. 

The weapon delivery computer receives aircraft to 
target line-of-sight angle and angle rate data from the 
tracker when that unit has achieved target lock-on. This 
data, combined with true airspeed and altitude infor- 
mation from the air data computer, when processed by 
the weapon delivery computer, provides the weapon 
delivery solution. Target position, weapon release and 
azimuth steering information are generated and pre- 
sented to the pilot via a head-up display. 

The function of the ARBS control unit is to interface 
with the weapon delivery computer and to provide the 


The Hughes ARBS in the nose of a US Marine Corps AV-8B 


pilot with control of the tracker modes and entry of dis- 
play, target, navigation and maintenance information. 
When operating in the laser mode, the sensor auto- 
matically acquires the target, which is illuminated from 
an external laser source. The sensor, via the weapon 


This upgraded model of the Hughes ARBS is now in production: it weighs 5kg less than 


the previous model 


delivery computer, presents steering signals to the pilot 
on the head-up display. In television mode, visible light 
from the common optical system is directed to form an 
image on the television display. Tracking of small low- 
contrast poorly defined moving targets is said to be 
possible even with changes in aspect ratio, in the pres- 
ence of competing clutter or when the target is partially 
lost to view behind ground obstructions. 

Following head-up acquisition in the television mode, 
the pilot is shown a x7 magnified image of the target on 
the cockpit television monitor display. He may at this 
stage use a hand control to slew the tracker gate on toa 
new track point or on to a nearby alternative target. 

Weapon release in either laser or television tracking 
mode may be made automatically or manually, with a 
weapon release time and a continuously computed 
impact point being generated by the weapon delivery 
computer. A weapons data insert panel provides entry 
into the weapon delivery computer of weapon charac- 
teristics and rack type for those stores being carried for 
a specific mission. 

ARBS permits delivery of any type of weapon at any 
attitude and airspeed combination at any dive angle or 
in level flight. The system accuracy is said to be suf- 
ficient for first-pass precision delivery in close air sup- 
port or interdiction missions against land or seaborne 
targets, but navigation steering commands are also 
generated to provide second passes against hardened 
targets. This re-attack facility provides the pilot with 
head-up steering information for return to a designated 
target, the location of which is retained in the system 
memory until a new target is designated by the pilot. 

The system’s television tracking element also pro- 
vides a limited air-to-air capability for daylight oper- 
ations, its x7 magnification being particularly useful for 
visual identification and tracking of airborne targets. 

Angular coverage of ARBS extends from +35° in azi- 
muth and from +15 to -70° in elevation at roll angles of 
+450°. These limits are sufficiently wide to allow exten- 
sive flexibility in weapon selection and delivery profiles 
and permit multiple roll manoeuvres to take place on 
the attack approach run without loss of target lock-on. 
The tracking equipment’s laser is NATO coded, but is 
compatible with other current laser designators, such 
as Hughes’ TRAM, at ranges adequate to ensure the 
success of first-pass attacks. e | 

The ARBS weapon delivery computer processor on 
the A-4M is a 16 k word capacity system extensible to 
32 k words. With 16 k words, the system has far more 


capability than is required for weapon release and 
steering command computation and may be used for 
additional purposes such as the pilot-initiated self-test 
of the ARBS system which performs operational readi- 
ness testing and fault isolation functions. By modifi- 
cation of the computer input/output scaling factor, the 
ARBS can be configured to interface with aircraft avion- 
ics other than those of the A-4M and the Harrier AV-8B. 
Three basic aircraft interfaces are required: a vertical 
reference to provide pitch and roll data, true airspeed 
and a servoed optical sight or head-up display on which 
to present azimuth steering commands, continuously 
computed impact point and bomb release information. 
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ARBS systems can be configured, in either internally 
or pod-mounted versions, to suit the requirements of 
other aircraft. Several pod configurations have been 
formulated for candidate aircraft with attachment 
hooks at 14 in (856 mm) and 30 in (762 mm) centres, 
compatible with standard pylon or fuselage centreline 
mountings. Where existing cockpit controls cannot be 
used, two small ARBS control units may be fitted at any 
accessible position. The A-4M control units are con- 
figured with standard 5.75 in (146 mm) widths adapt- 
able to most cockpit consoles. 


Specifications 
Volume: 0.07 m° 
Weight: 58.18 kg 


Status 

In service. By October 1989 Hughes had received con- 
tracts totalling $196 million for the production of 613 
AN/ASB-19(V)2 equipments and spares. All systems 
had been manufactured and delivered by mid-1990. 


Contractor 
Hughes Missile Systems Company. 


Integrated terrain access and 


retrieval system 

The Integrated Terrain Access and Retrieval System 
(ITARS) is the follow-on programme from the Airborne 
Electronic Terrain Map System (AETMS), Hughes 
being selected to continue the development under a 
$3.2 million four-year US Air Force Aeronautical Sys- 
tems Division contract awarded in October 1985. 

ITARS displays colour-coded surface features and 
man-made structures. Pilots can elect to see the infor- 
mation in look-down or look-ahead views or on the 
head-up display. 

ITARS automatically shares its stored data with other 
systems aboard the aircraft to aid in navigation, terrain- 
following and terrain-avoidance, weapon delivery, sen- 
sor blending, mission planning and threat avoidance. It 
eliminates the need for a pilot to input that data 
manually. 

The Hughes modular design makes ITARS flexible 
enough for a variety of applications ranging from heli- 
copters and small tactical fighters to strategic and re- 
connaissance aircraft. 

ITARS will enable military pilots to pre-fly a mission in 
a simulator to acquaint them with the terrain and 
location of probable threats, to permit them to plan their 
routes to limit exposure to detection and enemy fire. 

The system’s modular design permits it to be tailored 
to the needs of the user, with the initial version support- 
ing up to 10 000 square miles (25 900 km’) of terrain 
data. The system can be expanded to include terrain 
data covering 250000 square miles (647 500 km). 
Digital map information comes from a database prod- 
uced by the Defense Mapping Agency. 


Status 
In development; two production ITARS were delivered 
for flight development in early 1988. 


A synthetic image of Mount St Helens, Washington. The different tones represent vegetation, 
snow, earth and rock 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


AN/ASN-139 carrier aircraft 


inertial navigation system 
The Carrier Aircraft Inertial Navigation System (CAINS) 
ll is a Ring Laser Gyro (RLG) strapdown inertial navi- 
gation system developed for US Navy carrier oper- 
ations by Kearfott to replace the CAINS | and CAINS IA 
now in fleet use. It features worldwide alignment and 
navigation providing 1 nm/h navigation performance. It 
also provides Kalman filtering alignment capable of 
ground align, at sea align and airborne align using air 
data, GPS and Doppler. 

CAINS II is designed to provide low life-cycle costs, 
low maintenance and calibration, low acquisition costs 
and high reliability. 


Specifications 
Dimensions: 286.5 x 357.6 x 183 mm 
Weight: 22.23 kg 


Status 
The system is scheduled to be fitted to the F-14, A-6, 
F-18, S-3, AV-8B and E-2C. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


AN/USN-2(V) (SKH-4210) ring 
laser gyro attitude heading 


reference system 
The Kearfott SKH-4210, designated AN/USN-2(V), is 
the Standard Attitude Heading Reference System 
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The Kearfott AN/ASN-139 CAINS II 


(SAHRS) for a number of rotary- and fixed-wing aircraft 
applications in all three US services. It is used as an 
AHRS as well as a backup navigator providing 2 nm/h 
navigation performance. 

SAHRS consists of modular hardware, MIL- 
STD-1553B digital interface bus and self-diagnostic 
built-in capability. It provides outputs of aircraft pitch, 
roll, heading and angular rates for cockpit instrumen- 
tation, weapons delivery and autopilot flight control. It 
also provides acceleration, velocity and position infor- 
mation for medium accuracy navigation. Modes of 
operation include MAD slaved, directional gyro, com- 
pass emergency, operate or navigate and in-flight 
restart and calibrate. 


The Kearfott AN/USN-2(V) standard attitude 


heading reference system 


Specifications 

Dimensions: 177.8 x 177.8 x 279.4 mm 
Weight: 12.7 kg 

Interface: MIL-STD-1553B 


Status 

Systems have been in production since 1985, with 
approximately 300 units on order. The AN/USN-2(V) is 
scheduled to be fitted to the F-14D, EA-6B, OV-1D, A-6, 
T-45, E-2C, SH-60F, V-22, HH-3A, HH-60, SH-2F, SH-3D/ 
G/H and VH-3A. 


Contractor 
Kearfott Guidance and Navigation Corporation. 
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KN-4016 ring laser gyro INU 

The KN-4016 is a rapid reaction ring laser gyro INU 
applicable to air superiority, air defence and close air 
support tactical aircraft. Designed to US military 
requirements, it is suitable for use by operational air- 
craft in the field. Having modular construction, the 
KN-4016 employs an interchangeable inertial sensor 
unit containing three ring laser gyros and three acceler- 
ometers. The INU also contains an ensemble of 
replaceable electronic subassemblies providing power 
adaption, various INU management and navigation 
computations and analogue and 1553B multiplex 
interfaces. 

Designed as a replacement for the SKN-2416 
employed in the F-16A and B, the KN-4016 has flexi- 
bility in application due to its 1553 multiplex interface, 
high rate analogue outputs and 50 per cent residual 
computation capacity. 


Specifications 

Dimensions: 190.5 x 193 x 459.7 mm 

Weight: 21.77 kg 

Interface: analogue 1/O, 1553 and 1553B multiplex 
Performance: 0.8 nm/h 

Align time: (normal) 5 min (0.8 nm/h) 

(rapid) 0.5 min (3 nm/h) 


Contractor 
Kearfott Guidance and Navigation Corporation. 


The Kearfott KN-4016 ring laser gyro INU 


KN-4060 mini-GPS/INS 

Kearfott has modified a production version of the 
SKH-4210 AN/USN-2(V) SAHRS with a _ three-axis 
monolithic ring laser gyro. A six-channel monolithic 
GPS receiver has been integrated with the modified 
SAHRS. Flight performance has demonstrated an RMS 
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The SKH-4211 ring laser gyro antenna reference unit 


position error of less than 20 m and a RMS velocity 
error between 0.1 and 0.15 m/s. 

An integrated GPS/INS has applications in fixed- 
wing aircraft and helicopters, in ground- and air- 
launched missiles and for land navigation uses. 


Specifications 

Dimensions: 177.8 X 177.8 X 279.4 mm 
Weight: 10.4 kg 

Interfaces: MIL-STD-1553B and RS422 


Status 

Engineering model for demonstration. The system has 
been flight-tested by A & AEE Boscombe Down, Uk, 
Holloman AFB, New Mexico and Patuxent River, 
Maryland. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


The Kearfott mini-GPS/INS 


SKH-4211 ring laser gyro antenna 


reference unit 

The Kearfott SKH-4211 ring laser gyro antenna refer- 
ence unit is an attitude heading reference system 
derived from the AHRS SKH-4210 (AN/USN-2(V)). It is a 
small nuclear hardened lightweight high reliability low- 
power unit for use as a reference for pointing gimballed 
antenna systems and for navigating. Initial alignment is 
accomplished by gyro compassing on the ground or 
transfer alignment from a reference INS in the air. 


Specifications 

Dimensions: 279.4 x 177.8 X 177.8 mm 

Power supply: 115 V AC, 400 Hz, single phase, 75 W 
Accuracy (6): (heading) <0.2° 

(pitch and roll) <0.1° 

Reliability: 6000 h MTBF 


Contractor 
Kearfott Guidance and Navigation Corporation. 


SKN-2416 inertial navigation 


system 

Kearfott’s SKN-2416 inertial navigation system equips 
all US Air Force F-16A and B aircraft. This was the third 
major contract for the SKN-2400/2600 class of inertial 
navigation and nav/attack systems; in 1973 France had 
chosen it for the Dassault Super Etendard and in the fol- 
lowing year Sweden followed suit for the Saab JA 37. 

In July 1975, Belgium, Denmark, the Netherlands 
and Norway chose the General Dynamics F-16 
equipped with the SKN-2416. 

The SKN-2416 is the primary source of navigation 
information for the aircraft and also provides attitude, 
heading and velocity to associated aircraft avionics and 
cockpit displays. It comprises three units: an Inertial 
Navigation Unit (INU), Fire-Control/Navigation Panel 
(FC/NP) mounted in the cockpit and a battery for 
momentary power interrupts. 

The INU is a self-contained navigator consisting of an 
inertial platform and 10 electronics cards packaged 
into a single LRU. The heart of the unit is an inertially 
stabilised platform with four gimbals for all attitude 
operation, vertical and azimuth gyros and three sub- 
miniature, pendulous linear accelerometers. The INU 
operates in conjunction with the cockpitmounted ~ 
FC/NP that is used for initialisation of the system, insert- 
ing or changing en route data and the presentation of 
navigation, weapons delivery and system status data. 


———5= 2. 
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The Kearfott SKN-2416 INS for the General Dynamics F-16A and B 


The inertial system signal interface is through ana- 
logue I/O and 1553A multiplexer bus. Outputs are pre- 
sent position in latitude and longitude, aircraft attitude, 
true and magnetic heading, horizontal and vertical vel- 
ocity and steering information. Input to the system is 
along the bus and can include present position and vel- 
ocity updates. 

There are five operating modes: stored heading 
alignment, normal alignment, navigation, attitude refer- 
ence and calibration. The first of these is a rapid align 
mode which permits entering navigation to an accuracy 
of better than 3 nm/h CEP within 90 seconds provided 
the aircraft has not been moved during shutdown (the 
computer stores the last heading recorded before shut- 
down). Alternatively, if the aircraft has been moved but 
its heading is known, it may be entered through the 
FC/NP for a best available true or magnetic heading. In 
the normal mode the system aligns itself within 
8 minutes, with a corresponding accuracy of 0.8 nm/h. 


Specifications 

INU 

Dimensions: 191 x 191 x 386 mm 
Weight: 15 kg 

Interface: MIL-STD-1553 databus 
Performance: accuracy better than 1 nm/h 
Rapid align time: 9 min at -17.8°C 


Fire-control/navigation panel 
Dimensions: 146 x 152 x 185 mm 
Weight: 3.75 kg 


INU battery and mounting 

Type: Ni/Cd 

Endurance: up to 10s during interruption of primary 
power supply. Battery charged through INU during nor- 
mal operation 


Status 

No longer in production. In service in the General 
Dynamics F-16A and F-16B. (Litton won the compe- 
tition to supply the LN-39 system as follow-on equip- 
ment for the F-16C/D.) 


Contractor 
Kearfott Guidance and Navigation Corporation. 


SKN-2440 high accuracy inertial 


navigation system 
For the Rockwell B-1B the US Air Force has chosen 
Kearfott’s SKN-2440 High Accuracy Inertial Navigation 
System (HAINS). The HAINS is a development of the 
SKN-2416 inertial navigation system used on the US Air 
Force General Dynamics F-16A and B fighter, and ben- 
efits from the maturity achieved in the production of 
over 2500 of these INUs, and Kearfott’s SKN-2430 Stan- 
dard INU which has been qualified to US Air Force ASD 
specification ENAC 77-1. 

The system incorporates inertial components of 
higher accuracy, software enhancements to compen- 
Sate for certain error sources and a high-speed mini- 


The SKN-2440 high accuracy inertial navigation 
system 


computer that can accommodate a much greater com- 
putational load. 

The system comprises two LRUs: the Inertial Navi- 
gation Unit (INU) and an INU rack. A completely self- 
contained navigator, the INU is the prime sensor on the 
B-1B for aircraft velocity, attitude and heading and is 
also the prime source of navigation information. Navi- 
gation data is developed from self-contained inertial 
sensors comprising one vertical and two horizontal 
accelerometers and a pair of two-axis displacement 
Gyroflex gyroscopes. These elements are mounted on 
a four-gimbal gyrostabilised stable platform with the 
accelerometers, which are maintained in a known refer- 
ence frame by the gyroscopes, as the primary source of 
information. The system provides pitch, roll and head- 
ing in both analogue and digital form for display, radar 
stabilisation and other purposes, and can be aligned on 
the ground and in the air. 


The Kearfott SKN-2440 INS equips the US Air Force Rockwell B-1B bomber 


Specifications 

Dimensions: 386 x 190.5 x 190.5 mm 
Weight: 14.96 kg 

Digital interface: MIL-STD-1553B 


Status 
No longer in production. In service in the US Air Force 
Rockwell B-1B bomber. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


SKN-2443 high accuracy inertial 


navigation system 

The SKN-2443 High Accuracy Inertial Navigation Sys- 
tem (HAINS) used as its design baseline the SKN-2416 
General Dynamics F-16A and B INU and the SKN-2440 
Rockwell B-1B INU. 

The SKN-2443 consists of two LRUs: the Inertial Navi- 
gation Unit (INU) and an INU rack. The INU which is a 
completely self-contained navigator is the prime sensor 
on the aircraft for velocity, attitude and heading as well 
as the prime source of navigation information. The 
SKN-2443 is qualified to the requirements of US Air 
Force ASD specifications ENAC 77-1 and SNU-84-3. 

Navigational information is developed from self-con- 
tained inertial sensors consisting of a vertical acceler- 
ometer, two horizontal accelerometers and a pair of 
two-axis displacement Gyroflex gyroscopes. The sens- 
ing elements are mounted in a four-gimbal gyrostabil- 
ised inertial platform with the accelerometers, which 
are maintained in a known reference frame by the gyro- 
scopes, as the primary source of information. Attitude 
and heading information is obtained from synchro 
devices mounted between the platform gimbals. 

The INU rack is an ARINC type mounting system. A 
set of cam handles clamps the INU structure and pre- 
cision-machined surfaces ensure precise and repeat- 
able alignment of the INU to the rack. 

The system provides pitch, roll and heading in both 
analogue and digital form along with accurate attitude 
information for display and radar stabilisation. The sys- 
tem is capable of ground or airborne alignment. In 
addition, some of the outputs provided on the MIL- 
STD-1553B serial multiplexer channel are present pos- 
ition in latitude and longitude or UTM co-ordinates, 
ground track, wind velocity, grid heading along track, 
mission planning information, steering information and 
maintenance information. 


The Kearfott SKN-2443 high accuracy inertial 
navigation system 


“ % sd 


384 NAVIGATION AND NAV/ATTACK / USA 


Specifications 

Dimensions: 190.5 x 386 x 190.5 mm 
Weight: 17.9 kg 

Interface: MIL-STD-1553B 


Status 
In production for US Air Force Special Forces aircraft, 
Joint STARS, Combat Talon | and Combat Talon Il. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


SKN-4030 ring laser gyro inertial 


navigation unit 

Conforming to the US Air Force technical specification 
SNU-84-1 for the standard form, fit and function inertial 
navigator, the system comprises an inertial navigation 
unit containing three ring laser gyro sensors, three 
accelerometers, associated electronics and a control/ 
display unit. Navigation accuracies of better than 
0.5 nm/h and velocity accuracies significantly better 
than the SNU-84-1 requirement of 2.5 ft/s in each axis 
were demonstrated with systems during tests at the 
Central Inertial Guidance Test facility at Holloman Air 
Force Base, New Mexico. 


Specifications 

Dimensions: (inertial navigation unit) 190.5 x 190 x 
459.7 mm 

(control/display unit) 144.8 x 152.4 x 459.7 mm 


Status 
Private venture initiative. 


Contractor 
Kearfott Guidance and Navigation Corporation. 


LTN-72 inertial navigation system 
The LTN-72, introduced in 1972, is a self-contained, all- 
weather, worldwide navigation system for commercial 
aircraft that is independent of any ground-based aids. 
Designed to incorporate area navigation facilities, the 
INS provides continuous position, navigation and guid- 
ance data. 

The system comprises three units: Mode Selector 
Unit (MSU), Control/Display Unit (CDU) and Inertial 
Navigation Unit (INU). The MSU is used to energise and 
align the system prior to flight and to select navigation 
or attitude reference modes of operation. The CDU per- 
mits the crew to enter present position and waypoint 
co-ordinates, select track steering and display infor- 
mation generated by the system. The INU houses the 
gimbal structure with its gyros and accelerometers, 
associated electronics, power supply and data 
converter. 

Ease of maintenance has been emphasised; for ex- 
ample, the principal mechanical elements - gyros and 
accelerometers - can be removed and replaced in 
20 minutes using only screwdrivers. The gimbals are 
cantilevered, permitting the servo electronics to be 
mounted directly on the platform. This permits the use 
of flexible leads instead of slip-rings in some cases, 
improving reliability. The platform has only two slip- 
rings compared with four on a conventional platform. 

The LTN-72 has very extensive self-test and failure 
detection facilities. It complies with ARINC 561 in that 
the probability of an undetected failure in attitude dur- 
ing the last 30 seconds before touchdown is less than 1 
in 10°. Again, an analogue output test feature permits 
tests not only of the INS but also of the flight instru- 
ments by driving them to various test readings. 

The LTN-72R inertial navigation system is a develop- 
ment of the LTN-72, with automatic radio position 
update, automatic Omega position update and triple 
system mixing capability. It may be operated in the area 
navigation mode, using range and bearing information 
from selected VORTac stations or from a combination 
of Omega transmitters, providing very high accuracy 
independent of time. 

The system uses newly developed gyros, platform 
and accelerometers and a new expansible C-4000 digi- 
tal computer. 

The LTN-72RL is an advanced, worldwide inertial 
navigation system able to automatically update itself by 
radio navigation fixes. It has a control/display unit 
which functions as an intelligent data terminal and 
incorporates a 5-line by 16-character light-emitting 
diode display for presentation of operator-entered or 
computer-processed data. Waypoint data and VOR/ 
DME locations can be prestored in the computer and 
the system contains an algorithm of magnetic variation 
that can be used to compute magnetic heading, track 
and desired track independently of the aircraft cem- 
pass system; this algorithm is limited to latitudes 
between 60°N and 60°S. The prestored database con- 
tains information specified by the operator on selected 
VHF navaids, airports and some high altitude way- 
points. This bulk data is programmed in read-only 
memory. 

Asection of electrically alterable memory is allocated 
for particular waypoints or fixes not contained in the 
standard databases; up to 160 routes with an average 
of 20 waypoints per route can be stored in this way and 
recalled for use at any time. The total number of way- 
points in all routes is limited to 3200. 


Specifications 

Dimensions: (inertial navigation unit) 267 «x 219 x 
507 mm 

(control/display unit) 146 x 114 x 157 mm 

(mode selector unit) 146 x 38 x 51 mm 


The Litton LTN-72R control and display unit, 
inertial navigation unit and mode selector unit 


Weight: (inertial navigation unit) 26.8 kg 
(control/display unit) 2.3 kg 

(mode selector unit) 0.5 kg 

Power supply: 115 V AC, 400 Hz 

Number of waypoints: 9 plus remote entry capability 
Waypoint offset capability: up to 399 nm worldwide 
Display: 7-segment incandescent numerals for all 
ARINC terms, together with display of INS parameters 
on flight director, horizontal situation or remote 
indicators 

Inputs: self-contained inertial guidance. The avionics 
interface is designed to ARINC 561 and 575 and com- 
patible with all flight directors and autopilots 

Outputs: actual track, track angle error, cross-track 
and desired track, plus access to computer during 
flight for great circle distance computations 


Status 

In production. The Anglo-French Concorde is one appli- 
cation of the LTN-72. The LTN-72RL was initially certifi- 
cated in July 1981 for Saudia Airlines Boeing 747s. 


Contractor 
Litton Aero Products. 


LTN-90 ring laser gyro inertial 


reference system 

The LTN-90 comprises an inertial reference unit, a 
mode selector unit and an inertial sensor display unit. 
Heart of the system, and contained within the inertial 
reference unit, are the RLGs which measure rotation 
accelerations and rates about the three aircraft axes, 
and the three single-axis accelerometers that measure 
accelerations and rates along the aircraft axes. The 
RLG system and accelerometers are mounted at right 
angles to each other and are rigidly secured to the 
case. 


Unlike Honeywell RLGs, which are based on a tri- 
angular light path, the Litton LG-8028 units designed 
specially for the LTN-90 use a square path configur- 
ation, with a 28 cm path length. The reason for this, 
says Litton, is that for the same scale factor a square is 
smaller than a triangular gyro, resulting in a more com- 
pact overall sensor assembly. The square gyro is said to 
produce less backscatter at each reflection because of 
the improved 45° angle of incidence, versus 30° for a 
triangle, which makes for lower random noise. 

The substantially greater data processing power 
required by strapdown systems over conventional gyro- 
based inertial navigation equipment is provided, in the 
case of the LTN-90, by three Zilog 8000 microproces- 
sors, each of which is assigned a particular task. This 
computing power is also employed to correct tempera- 
ture variations. Traditionally, gyroscopes are suscep- 
tible to changes in temperature, causing inaccuracies 
and the normal approach to dealing with this effect is to 
maintain a constant temperature by trickle heating. In 
the LTN-90 the effect is compensated by mathemat- 
ically modelling the way in which the characteristics of 
the system and accelerometers vary with changing tem- 
perature and then by applying a correction to their out- 
put signals. 

Easy maintenance is a key advantage claimed by Lit- 
ton. It is achieved by functional partitioning, so that 
each circuit board has all the components needed to 
support a major activity, more effectively isolating faults 
and simplifying troubleshooting. This partitioning is 
achieved by reducing the number of electronic plug-in 
modules from between 15 and 20 to 7. Maintenance is 
further improved by the provision of special connectors 
along the edge of each circuit board, permitting the sys- 
tem to be tested in situ. 

Litton describes the LTN-90 as a sensor rather than 
(in the case of navigation) as a complete system and 
this is the way in which it is used in the A310. However, 
the company offers this inertial reference system as a 
complete system for installations in which further inte- 
gration in a flight management system is not desired. 


The A310 has a triple-redundant Litton LTN-90 
installation 


The Litton LTN-90 inertial reference unit 
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The Litton LTN-90-100 inertial reference system 


With inputs only from an air data computer, the LTN-90 
can provide accurate outputs of attitude, heading, pre- 
sent position, drift angle, ground track, flight path 
angle, groundspeed, vertical velocity and windspeed, 
as well as aircraft angular rates and linear acceler- 
ations. Alternative control/display and mode selector 
unit configurations can be supplied to optimise specific 
aircraft requirements. 


Specifications 

Inertial reference unit 
Dimensions: 194 x 322 x 318 mm 
Weight: 19.9 kg 

Power: 110 W 

Cooling: ARINC 600 

MTBR: 2500 h 


Mode selector unit 
Dimensions: 38 x 146 x 51 mm 
Weight: 0.45 kg 

Power: negligible 

Cooling: none 

MTBR: 50 000 h 


Inertial sensor display unit 
Dimensions: 114 x 146 x 152 mm 
Weight: 2.27 kg 

Power: 15 W 

Cooling: none 

MTBR: 15 000 h 


Accuracy (95%): (heading) 0.4° 
(pitch and roll) 0.1° 

(position) 2 nm/h 
(groundspeed) 8 kts 

(flight path angle) 0.4° 

(body rates) 0.1% 

(body accelerations) 0.01 g 
Reaction time: 10 min 


Status 
In production for Airbus A310 and A300-600 and US 
Navy Boeing E-6A Tacamo. 


Contractor 
Litton Aero Products. 


LTN-92 inertial navigation system 
The LTN-92 provides proven technology in a standard 
ARINC 561 1 ATR box. The inertial sensors and much 
of the electronics are the same as in the LTN-90-100 
inertial reference unit which is currently flying on the Air- 
bus A310, Gulfstream Ill, Canadair Challenger and 
other high technology aircraft. The LTN-92 has been 
chosen for installation on the Cathay Pacific Boeing 
747-300s and -200s as well as for retrofit on its Lock- 
heed L-1011 aircraft. Other customers include Hawai- 
ian, Continental, Western and Federal Express. 

The LTN-92 INS is comprised of three separate units: 
the Inertial Navigation Unit (INU), the Control/Display 
Unit (CDU) and the Mode Select Unit (MSU). Three 
28 cm ring laser gyros and a triad of force rebalanced 


accelerometers comprise the instrument cluster of the 
INU. The instrument electronics digitise the instrument 
control signals and the instrument outputs for easy 
microprocessor interface. There are three micropro- 
cessors used to process the instrument data, perform 
input and output interface functions and perform navi- 
gation calculations. As heat is not required and the lat- 
est technology parts are used, power consumption is 
reduced to a maximum of 175 W total operating power. 
The CDU has a five-line light-emitting diode dot matrix 
display and keyboard, providing the INU interface with 
the crew. The MSU controls the operational mode of 
the INS. 

The LTN-92 is pin-for-pin compatible with existing 
ARINC 561 INS systems and ARINC 571 IRS systems. 
In addition there are three 429 high-speed digital output 
busses, nine 575/429 low-speed input busses, twelve 
programmable synchro outputs, four synchro inputs, 
four analogue DC or AC two-wire outputs, DME pulse 
pair input and 2 x 5 radio tuning line interfaces. This 
allows the LTN-92 to interface with existing avionics 
equipment installations as well as being a part of new 
installations. 

Other capabilities are programmed into the LTN-92 
to make it a versatile navigation unit. The system will 
accept RNav, Tacan, Omega, triple INS mixing or man- 
ual position updates for improved performance. With 
an external database or using the internal 16k x 16 
EEPROM data storage the crew may programme a 
flight plan and the INS will steer the aircraft along the 
entered flight plan. An interface to a weather radar sys- 
tem is provided for modification of the flight plan during 


The Litton LTN-92 


inertial navigation system showing (rear) the 


flight. Intersystem communication is utilised to check 
system performance and send flight plan and initial- 
isation data between systems. An extensive software 
built-in test monitor program of more than 150 perform- 
ance checks is continually run to ensure the validity of 
the computed data. 

The LTN-92 has been designed for future growth ca- 
pability. Space has been provided for incorporation of 
an air data computer, GPS or Omega dual system 
capability. 


Specifications 

Dimensions: (inertial navigation unit) 257 « 218.9 x 
507.5 mm 

(control/display unit) 146 x 114.3 x 157.5 mm 
(mode selector unit) 146 x 38.1 x 50.8 mm 
(battery unit) 129 x 193.8 x 365.5 mm 

Weight: (inertial navigation unit) 25.85 kg 
(control/display unit) 2.27 kg 

(mode selector unit) 0.45 kg 

(battery unit) 12.24 kg 

Power supply: 115 V AC, 400 Hz, single phase 
Accuracy: (position) 2 nm/h (95%) 

(pitch, roll and attitude) 0.05° 

(heading) 0.4° 

(groundspeed) +8 kts 

(vertical velocity) 30 ft/min 

(body angular rates) 0.1°/s 

(body accelerations) 0.01 g 


Status 

In production and service. Applications include Boeing 
747, McDonnell Douglas DC-8 and DC-10, Gulfstream II 
and Ill, Lear 35, Lockheed L-1011, US Army Boeing Ver- 
tol CH-47 and the US Presidential Boeing 747-200. The 
French Air Force has selected the LTN-92 in a dual con- 
figuration with the Litton LTN-211 Omega navigation 
system for installation in 10 C-130 aircraft and this has 
now been adopted as the baseline configuration for the 
C-130/L-100. Over 1000 systems have been installed 
on 25 aircraft types. 


Contractor 
Litton Aero Products. 


LTN-101 FLAGSHIP global 
positioning, air data, inertial 
reference system 

Four-mode LAser Gyro (FLAG) Software/Hardware 
Implemented Partitioning (SHIP) is designed for a wide 
range of applications. It can be used in single, dual or 
triple installations as an Inertial Reference System 
(IRS), combined IRS and Global Positioning System 
(GPS), Air Data Inertial Reference System (ADIRS) or 
ADIRS and GPS. At switch on, the system automatically 
recognises aircraft type and configures itself for either 
an ARINC 704 or 738 installation. An adaptor tray 


unit, 


inertial 
(front right) the control/display unit and (front left) the mode selector unit 


navigation 
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The Litton LTN-101 air data inertial reference unit 
is the heart of the FLAGSHIP system 


allows FLAGSHIPS’s 4 MCU ADIRU to fit directly into a 
10 MCU rack without system or rack modification. 

FLAGSHIP integrates navigational functions and 
offers reductions in size, weight and power by eliminat- 
ing the need for external air data computers and their 
interconnections. This also leads to savings in spares 
and maintenance and yields significant increases in 
reliability. 

The GPS-IRS integration is an ideal combination 
because the two functions are highly complementary. 
The self-contained IRS contributes to GPS dynamic 
performance by facilitating satellite acquisition and 
tracking. The GPS in turn supplies ultra-precise pos- 
ition and velocity to the IRS, whose inertially derived 
position and velocity accuracies degrade with time. The 
GPS also makes possible inertial alignment during taxi 
or flight and furnishes long-term correction data which 
is used to calibrate the IRS inertial sensors. 

The FLAGSHIP system consists of the LTN-101 Air 
Data Inertial Reference Unit (ADIRU), Sextant Avio- 
nique Air Data Module (ADM), Global Positioning Sys- 
tem Sensor Unit (GPSSU), Mode Select Unit (MSU) and 
Control Display Unit (CDU). The ADIRU contains the 
inertial instrument package and performs all system 
computations with the exception of GPS sensor calcu- 
lations. Critical air data and inertial reference functions 
are hardware partitioned to facilitate fault containment. 
The four-mode laser gyro requires no dithering and is 
free of conventional ring laser gyro lock-in and other 
dithering associated errors. The Litton A-4 acceler- 
ometer triad completes the sensor package. Surface 
mount devices and ASIC contribute to an ADIRU 60 per 
cent smaller than other ARINC 738 systems. Designed 
for a variety of environments, the ADIRU will operate up 
to 18 hours without cooling air. 

The ADMs interface air data sensors with the ADIRU. 
Using an aneroid capsule and resonating quartz blade 
sensor, the ADM converts static and dynamic pressure 
into electrical signals. These signals are temperature 
corrected, converted to ARINC 429 format and trans- 
mitted to the ADIRU on a digital databus. 

The stand-alone GPSSU is a third-generation Litton 
design. The eight-channel continuous tracking receiver 
features enhanced integrity monitoring and rapid time 
to first fix. GPS usability is maximised by early acqui- 
sition of low elevation satellites and minimal loss of sat- 
ellite reception during aircraft manoeuvres. GPS 
outputs of position, velocity, time and raw satellite data 
are supplied to the ADIRU and other avionics. Both 
ARINC 743 configurations are offered: a 2 MCU avionic 
bay located unit using an antenna with an internal pre- 
amplifier or a remote GPS sensor designed for instal- 
lation near a passive antenna. 

The MSU is a switching device used to apply power, 
annunciate system operating modes and indicate when 
the system is running on battery power. 

The optional CDU, offered as a flight management 
computer backup, provides a keyboard for initialisation 
data and a data display for auxiliary readout. Rotary 
switches select individual system modes. Push-buttons 
and annunciators allow inertial and air data output data- 
busses to be turned off by the operator and indicate 
faults. 

Detailed module BIT history is stored on each mod- 
ule. This includes the identity of the aircraft, ADIRU and 
other modules and LRUs in the system. System BIT 


history is stored on the computer module, along with its 
own history. If this module is replaced, system history is 
transferred to the new module. 


Specifications 
Dimensions: (ADIRU) 4 MCU 
(GPSSU) (rack mount) 2 MCU, (remote) 64 x 216 x 
241 mm 

(ADM) 145 x 97 X 53 mm 
(MSU) 89 x 146 x 76 mm 
(CDU) 171 x 146 x 152 mm 
Weight: (ADIRU) 12.3 kg 
(GPSSU) 3.6 kg 

(ADM) 2.4 kg 

(MSU) 2.7 kg 

(CDU) 10 kg 


Status 

Selected by 10 airlines for some 130 aircraft, including 
Airbus A321, A330 and A340 and Canadair RJ85 and 
RJ100 aircraft. Also selected for the Ilyushin II-96M. 


Contractor 
Litton Aero Products. 


LTN-211 Omega/VLF 

In 1979 the FAA certificated the Litton LTN-211 Omega 
system in dual installation form as meeting all require- 
ments for sole navigation aid over the North Atlantic on 
Olympic Airways’ Boeing 707s, Icelandair’s Boeing 
727s and the McDonnell Douglas DC-8s of Airlift Inter- 
national and_ Inter-continental Airways. Previously 
Omega had been authorised only in conjunction with 
other navigation systems, for example, Doppler. 

The LTN-211 airborne equipment, in conjunction 
with the Omega worldwide network of very low fre- 
quency stations or the US Navy’s chain of VLF transmit- 
ters, provides a limited error display of guidance 
information for long-range great circle navigation. It is 
programmed to adopt under certain circumstances a 
backup dead-reckoning mode of operation based on 
available aircraft velocity and heading. Switchover to 
the dead-reckoning mode is accomplished automati- 
cally when the number and quality of signals received 
falls below the requirement needed for acceptable pos- 
ition tracking and navigation. 

When the initial position, time and date have been 
entered, the system automatically chooses the stations 
to be used on the basis of measured signal/noise ratios 
of the transmissions being received at the time. This 
method yields the best position accuracy since it con- 
siders both the quality of the stations selected as well as 
their propagation stability, and uses those stations least 
likely to be affected by diurnal signal changes. The ba- 
sic LTN-211 uses signals of the three standard Omega 
frequencies, 10.2, 11.33, and 13.6 kHz. Capability to 
process the fourth Omega frequency, 11.05 kHz, is an 
available option. In the Omega/VLF system, this fourth 
frequency is used in conjunction with a VLF converter 
to process signals from the US Navy transmitters. 

The system comprises three units: receiver/pro- 
cessor, control/display and antenna coupler. 


Specifications 

Receiver/ processor 
Dimensions: 191 x 194 x 498 mm 
Weight: 11.8 kg 

Power: 62 W 


Control/display unit 

Dimensions: 146 x 114 x 158 mm 
Weight: 1.72 kg 

Power: 24 W 


Antenna 

Dimensions: 457 x 105 x 45 mm 
Weight: 3.63 kg 

Power: 1 W 


Number of waypoints: 9 

Inputs: signals from all 8 Omega stations and the US 
Navy VLF chain in ARINC 599 format plus true airspeed 
input for computation of windspeed and direction 
Computer: TMS 9900 second-generation micropro- 
cessor, with 16 bits a word, and directly addressing 
24 576 words of ultraviolet reprogrammable read-only 
memory 

Outputs: groundspeed, track, heading, drift angle, 


The control/display unit, receiver and antenna for 
the Litton LTN-211 Omega/VLF system 


cross track, track angle error, present position in lati- 
tude/longitude, waypoints, distance and time to go, 
wind, desired track, station status and signal quality, 
GMT, date, self-test and malfunction codes. All outputs 
are to ARINC standard. Digital outputs, autopilot com- 
mand steering signals and synchro outputs to the hori- 
zontal situation indicator can be provided 

Failure detection: C9000 computer/processor has 
extensive BIT facilities within itself, as well as controll- 
ing the BIT section of the LTN-211 system. Probability 
of the BIT system detecting a fault anywhere in the navi- 
gation system is more than 99 per cent. 


Status 

In production. LTN-211 equipment has been installed 
aboard Boeing 707, 727, 737, 747, McDonnell Douglas 
DC-8, DC-10, Gulfstream Il, Ill, Lockheed C-130, P-3, 
L-1011, Jetstar, Dassault Falcon, British Aerospace 
HS-125, Cessna Citation and Fokker F27. 

The LTN-211 and LTN-72 INS form a part of the AN/ 
ARN-99 Omega navigation system developed by North- 
rop for the US Navy P-3C aircraft and CH-53D/E and 
RH-53D helicopters. For these and other non-airborne 
applications, over 150 ARN-99s have been produced. 


Contractor 
Litton Aero Products. 


LTN-311 Omega/VLF/GPS 


The LTN-311 is the first Omega navigation system 
designed to incorporate GPS and is a pin-for-pin 
replacement unit for LTN-211 Omega systems. It pro- 
vides over 300 waypoints and adapts to special user 
software. 

The compact control/display unit provides an active 
display screen formatted into 8 lines of 16 LED charac- 
ters, 15 in (381 mm) high. The display incorporates an 
alphanumeric keyboard, four soft keys and a full menu- 
driven scenario. The top line of the screen displays the 
page function and the bottom line the soft key legends. 
Red LEDs may be substituted for marine applications. 
The enhanced colour and user-friendly menu-driven 
scenario combine with the other features of the CDU to 
lessen operator workload and the possibility of oper- 
ator error. The CDU is self-leading, needing no pilot’s 
guide to operate the system. 

The LTN-311 RPU is an advanced development 
based on Litton’s extensive Omega design experience. 
The power supply is an AC/DC non-interruptible power 
supply module; the computer and memory are com- 
bined on a single card which fulfils both the memory 
and processing roles. The RPU has a spare card slot 
which can incorporate the Litton single card Micro Nav 
GPS. The Micro Nav provides increased navigation ca- 
pability as well as dual system operation at minimal 
cost. The RPU can communicate with ACARS via an 
ARINC 429 port. Alternatively, this port could be used 
for access to a data bank or to a recording device. 

A significant feature of the LTN-311 is the incorpor- 
ation of extensive BITE. The alphanumeric LED CDU 
allows plain language reporting of all detected malfunc- 
tions along with recommended maintenance codes. All 
multibox radio-based products of the past have had 
major non-verified removal problems. The LTN-311 
communicates with the pilot and maintenance engin- 
eer in English to break through this barrier. This 
improved BITE system is designed to maximise the 
MTBR/MTBF ratio, minimise spares requirements, 
increase line maintenance efficiency and reduce train- 
ing requirements. 
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The complete Litton LTN-311 Omega/VLF system: 


Status 

In production. Early in 1987 the Peruvian Air Force 
ordered five LTN-311 systems for installation in Anto- 
nov AN-32 aircraft. In September 1988 the Civil Aviation 
Administration of China chose the LTN-311 for the 
China Eastern Airlines fleet of MD-80 and MD-82 
aircraft. 


Contractor 
Litton Aero Products. 


LTN-2001 global positioning 


system 

The LTN-2001 C/A code GPS provides continuous 
worldwide precision three-dimensional navigation data 
and offers a means to upgrade and enhance the per- 
formance of ARINC 561, 599, 704 and 738 navigation 
systems. The eight-channel continuous tracking 
receiver is a mature third-generation Litton design. It 
maximises GPS usability and features advanced integ- 
rity monitoring to deliver performance superior both to 
sequencing type receivers and those with fewer 
channels. 

The system tracks low elevation satellites as they rise 
above the horizon and continues to track them until 
they disappear, minimises loss of satellite reception 
during aircraft manoeuvres, exceeds ARINC 743 exter- 
nal interference specification and resists multipath 
reception caused by terrain features and aircraft sur- 
faces. The LTN-2001 integrates with upgradable navi- 
gation systems and provides in-flight alignment, 
continuous sensor calibration and error bounding ca- 
pability for inertial navigation systems, plus GPS pos- 
itional accuracy and worldwide capability. 

The LTN-2001 provides GPS outputs of position, vel- 
ocity, altitude, time, pseudo range and delta range to 
inertial navigation systems, flight management sys- 
tems, smart CDUs and other avionics via ARINC 429 
high- and low-speed databusses. A RS422 serial output 
is available as an option. Both ARINC 743 configur- 
ations are available: a 2 MCU avionic bay located unit 
and antenna with internal preamplifier or a remote sen- 
sor unit designed for installation within 10 ft of a passive 
antenna. 


Specifications 

Dimensions: (rack) 2 MCU 

(remote) 63.3 « 215.9 x 241.8 mm 
Weight: 3.63 kg 

Power: 15 W 

Accuracy (2 dRMS): 100 m 
Antenna: active or passive conformal 
Reliability: (receiver) 40 000 h MTBF 
(antenna) 100 000 h MTBF 


Contractor 
Litton Aero Products. 


The Litton LTN-2001 global positioning system 


from left, the control/display unit, receiver and aerial 


LTN-3100 Omega/VLF 


Combining an existing Omega/VLF receiver with new 
software and panel-mounted flight deck display, the 
LTN-3100 is aimed at the general aviation sector where 
low cost is particularly important. Based on sensor 
technology used in Litton’s LTN-211 Omega/VLF sys- 
tem, the LTN-3100 received an FAA supplemental type 
certificate in early 1983 following a development pro- 
gramme which began in July 1979. 

The system comprises an antenna, receiver/pro- 
cessor and control/display unit. It uses VOR/DME or 
DME/DME as the primary en route navigation facility 
and the system gives them priority when signals are at 
acceptable strength. Elsewhere it automatically selects 
the best Omega/VLF signals. An optional vertical navi- 
gation system can be used to drive compass director 
and horizontal situation indicators, and requires a ser- 
voed altimeter input. 

The system provides navigation and status infor- 
mation on a two-line 16-character liquid crystal display. 
It can store up to 99 waypoints in a non-volatile memory, 
making use of an EAROM chip. These waypoints can 
also be stored as routes, a maximum of 16 such routes, 
containing up to nine waypoints, being available from 
the memory. In all respects the LTN-3100 is a full capa- 
bility long-range area;navigation management com- 
puter meeting all current requirements for en route 
area navigation and terminal accuracy. 


Status 
No longer in production. 


Contractor 
Litton Aero Products. 
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The Litton LTN-3100 control/display unit 


LTR-81-01 and LTR-81-02 attitude 


and heading reference systems 
The LTR-81-01 is an advanced design LTR-81 AHRS 
providing the full set of ARINC 705 digital outputs plus a 


complete set of analogue outputs capable of interfac- 
ing with analogue aircraft systems. Greater accuracy, 
higher reliability and a significant weight reduction are 
achieved without the need for vertical, directional or 
rate gyros, body-mounted accelerometers and com- 
pass couplers. The LTR-81-01 and LTR-81-02 are ident- 
ical, except that the LTR-81-01 has two additional 
analogue output cards. 

The LTR-81-01 accepts inputs from the magnetic 
compass, air data computer and VOR/DME. The sys- 
tem outputs consist of attitude, heading, groundspeed, 
vertical speed, drift angle, flight path angle and linear 
accelerations and angular rates. The LTR-81-01 mech- 
anisation ensures no degradation of accuracy during 
aircraft manoeuvres. Two advanced K-273 two-degree- 
of-freedom tuned rotor gyroscopes are incorporated in 
the design. Three high accuracy accelerometers com- 
plete the inertial instruments. 

The LTR-81-01 computer module dual processor 
mechanisation which has been implemented in the sys- 
tem offers numerous advantages including fewer com- 
ponents, improved monitoring, lower power 
consumption and commercially available support hard- 
ware and test equipment. 

The LTR-81-01 features modular construction, per- 
mitting ready access, and simple removal for ease of 
maintenance. Single layer printed circuit plug-in mod- 
ules permit simpler repair and result in reduced repair 
time. BITE technology has been implemented, includ- 
ing redundant comparison checks of all gyro loops. 

The system will continue to perform accurately after 
brief power interruptions and is not adversely affected 
during absence of air data or VOR/DME inputs for peri- 
ods of several minutes. 

The LTR-81-01 has been certified as a critical system 
in accordance with FAR 25.1309 and its software is cer- 
tified to RTCA DO-178. 

Designed with future growth as a primary consider- 
ation, the system is capable of interfacing with all ana- 
logue and digital equipment envisioned to the turn of 
the century, including GPS. 


Specifications 

Dimensions: 8 MCU 

Weight: (LTR-81-01) 13.15 kg 
(LTR-81-02) 10.89 kg 

Power supply: 115V AC, 400Hz, single phase, 
(LTR-81-01) 100 W, (LTR-81-02) 85 W 
Alignment time: 45 s 

Accuracy (95%): (heading) 2° 

(pitch and roll) 0.5° 

(groundspeed) 8 kts 

(flight path angle) 1° 

(body rates) 0.1°/s or 1% 

(body accelerations) 0.01 g 
Reliability: >7000 h MTBF 


Status 

Selected by over 50 airlines with over 2000 units 
delivered. Applications include the Airbus A300, 
McDonnell Douglas MD-82, MD-83, MD-87 and MD-88, 
Fokker 50 and 100, British Aerospace ATP and busi- 
ness jets and helicopters. 


Contractor 
Litton Aero Products. 


The Litton LTR-81-01 has been selected for the British Aerospace ATP 


388 NAVIGATION AND NAV/ATTACK / USA 


AN/ASN-130A (LN-38A) carrier 


aircraft inertial navigation system 
The AN/ASA-130A, designated LN-38A by Litton, is a 
complete system contained within a single weapons 
replaceable assembly, the principal elements being a 
P-1000C platform, G-1200 gyros, A-1000 acceler- 
ometers and LC-4516C digital computer. The P-1000C 
provides attitude, heading and velocity information, 
while the LC-4516C computer is a 16-bit general-pur- 
pose device with 30 k memory operating at 238 Kops. It 
has a 10 MHZ serial digital databus in MIL-STD-1553 for- 
mat and synchro, analogue and discrete signal input/ 
output capabilities. 


Specifications 

Dimensions: 427 x 287 x 190 mm 

Weight: 15.9 kg 

Power supply: 115 V AC, 400Hz, 3 phase, 800 W 
(start), 185 W (run) 

Accuracy: 1 nm/h CEP 

Reliability: 1950 h predicted MTBF 


Status 

No longer in production. About 2000 of these systems 
have been produced. The system is used on US Navy 
and US Marine Corps AV-8B, A-6, EA-6B, F/A-18A and 
F-14D aircraft. Also in service in Australia, Canada and 
Spain in the F/A-18 and in the UK in the Harrier GR. Mk 
5/GR. Mk 7. 


Contractor 
Litton Guidance & Control Systems. 


The Litton AN/ASN-130A for the McDonnell 
Douglas F/A-18 and AV-8B aircraft 


AN/ASN-139 (LN-92) carrier 
aircraft inertial navigation system 
The Litton LN-92 is being produced as the US Navy AN/ 
ASN-139 Carrier Aircraft Inertial Navigation System 
(CAINS II) ring laser gyro INS as a form, fit and function 
replacement for the AN/ASN-130A (see entry above). It 
is designed for operation by high performance carrier- 
based aircraft. The accuracy specifications are better 
than 1nm/h CEP and 3 ft/s velocity with a 4-minute 
reaction time. 

The gyro used in the LN-92 is the Litton LG-9028 
28 cm ring laser gyro used in conjunction with the A-4 
accelerometer triad. This system incorporates MIL- 
STD-1750 processors for navigation and signal data 
processing. The reliability of the unit permits the Navy 
to employ a two-level maintenance concept. 


Specifications 

Dimensions: 427 x 287 x 190 mm 
Weight: 21.46 kg 

Reliability: 2000 h MTBF 


Status 
In production and in service with US Navy F/A-18, 
F-14D, EA6B and AV-8B aircraft. In 1991 Litton 


received a $14 million increase to a fixed price contract 
to produce an additional 125 sets. The system has 
been selected by Kuwait and Switzerland for the F/A-18 
and has been flight-tested in the Royal Air Force Harrier 
GR. Mk 5/GR. Mk 7. 


Contractor 
Litton Guidance & Control Systems. 


AN/ASN-141 (LN-39) inertial 
navigation unit 

The AN/ASN-141, designated LN-39 by Litton, is the 
sensing and data processing device that has been cho- 
sen by the US Air Force as the basis of the standard 
inertial navigation system on the Fairchild A-10 and the 
General Dynamics F-16 and FB-111. 

The unit contains a P-1000 platform, stabilised by two 
G-1200 gyros and mounting three A-1000 acceler- 
ometers and an LC-4516C general-purpose computer. 

Particular emphasis has been placed on reliability. 
This is accomplished partly by the use of large/ 
medium-scale integrated circuits and hybrid compo- 
nents, allowing a significant parts count reduction. 


Specifications 

Dimensions: (inertial navigation unit) 191 x 193 x 
460 mm 

(control/display unit) 146 x 152 x 185 mm 

Weight: (inertial navigation unit) 17.36 kg 
(control/display unit) 3.73 kg 

Power: (starting) 550 W, (running) 180 W 

Accuracy (position, velocity): 

(gyro compass) 0.8 nm/h CEP, 2.5 ft/s 

(stored heading) 3 nm/h CEP, 3 ft/s 

Align time: (gyro compass) 8 min at 21°C 

(stored heading) 1.5 min at 21°C 

LC-4516C computer: 16-bit single or 32-bit double pre- 
cision, 65 536 words, semi-conductor RAM/ROM or 
EPROM 24 k words total 

Reliability: Specified goal, 740 h MTBF over full mili- 
tary environment 


Status 

In production for US Air Force’s Fairchild A-10 and Gen- 
eral Dynamics F-16 and FB-111 aircraft. The system is 
also in service in the Japan Air Self-Defence Force 
F-4EJ, Thai Air Force F-4, lItalian/Brazilian AMX and 
F-16s in Turkey, Korea, Egypt and Bahrain. Over 3000 
AN/ASN-141s have been ordered. 


Contractor 
Litton Guidance & Control Systems. 


The AN/ASN-141 inertial navigation unit is 
designated LN-39 by Litton 


AN/ASN-142/143/145 (LR-80) 
strapdown attitude and heading 


reference system 
The AN/ASN-142/143/145, designated LR-80 by Lit- 
ton, was developed as a flexible system to meet the 


The Litton AN/ASN-139 INS as installed in the Grumman F-14 


The Litton LR-80 strapdown attitude and heading 
reference system 


growing operational requirement for an all attitude 
dynamically accurate attitude reference for air, land 
and sea applications. It is a lightweight self-contained 
LRU that provides heading, pitch and roll and angular 
rate reference information for a wide variety of military 
applications including cockpit display, sensor stabilis- 
ation, fire-control and autopilot reference. 

The equipment senses vehicle angular rates and 
translational accelerations by means of two Litton G-7 
gyroscopes and three Litton A-4 accelerometers. 


Specifications 

Dimensions: 194 x 192 x 259 mm 
Weight: 8.1 kg 

Power supply: 28 V DC, 60 W nominal 
115 V AC, 60 W (620 W warm-up) 
Accuracy: (heading) 0.5° RMS 

(pitch and roll) <0.25° RMS 

(angular rate) 0.25°/s RMS 


Status 

In production. Over 1000 systems have been delivered 
to several programmes for US and overseas services, 
primarily for the McDonnell Douglas AH-64 Apache, 
Bell OH-58D Kiowa Warrior and Sikorsky UH-60. 


Contractor 
Litton Guidance & Control Systems. 


CN-1655/ASN (LN-94) ring laser 
gyro INU 

The CN-1655/ASN, designated LN-94 by Litton, is a 
variant of the LN-93 (see next item) developed as a ring 
laser gyro form, fit and function replacement for the Lit- 
ton LN-31 conventional gyro INS previously fitted in the 
F-15. The system uses the same inertial assembly and 
most of the electronic circuits of the LN-93, but is pack- 
aged in the LN-31 chassis and has input/output cir- 
Cuitry that is specific to the F-15. 


Status 

Orders have been placed for retrofit into all US Air 
Force F-15A, B, C and D aircraft, as well as for Israel and 
Japan. The LN-94 is also being qualified for the F-15E. 


Contractor 
Litton Guidance & Control Systems. 


CN-1656/ASN (LN-93) US Air 
Force standard ring laser gyro 


INU 
The CN-1656/ASN, designated LN-93 by Litton, is the 
US Air Force standard ring laser gyro INU. This unit is 
now in production, employing 28 cm path length ring la- 
ser gyros. Following a contract awarded in 1985, units 
are being fitted to the Lockheed C-130, McDonnell Dou- 
glas RF-4C, General Dynamics F-111 and F-16, LTV A-7, 
Boeing MH-47, Sikorsky MH-53 and MH-60 and BAe 
Hawk. It has been selected by 30 customers in 17 
countries. ; 
The LN-93G is form, fit and functionally interchange- ~ 
able with the LN-39 and LN-93 standard INUs, as well as 
any other systems that are in compliance with SNU-84-1 
used in numerous types of US and foreign tactical 


The Litton LN-93 is the US Air Force standard ring 
laser gyro INU 


aircraft. The LN-93G ring laser gyro INU/GPS is in a sin- 
gle box which contains the US Air Force standard navi- 
gation unit integrated with a Collins militarised 
six-channel P code GPS receiver module. 


Specifications 
Dimensions: 459 x 200 x 193 mm 
Weight: 22 kg 


Status 

In production. 190 systems have been ordered for Roy- 
al Netherlands Air Force F-16s. The LN-93G is in devel- 
opment and a large number of units has been ordered 
for US fighter aircraft. 


Contractor 
Litton Guidance & Control Systems. 


LN-100 advanced navigation 


system 

In October 1989, Litton was awarded a contract to 
develop a low-cost inertial system featuring low power, 
weight and volume. The LN-100 employs non-dithered 
Litton zero-lock laser gyro and A-4 accelerometer 
instrument technologies, together with a 22-state Kal- 
man filter which integrates Doppler velocity and GPS 
position and velocity inputs, to serve as a dual flight 
control reference and high accuracy navigation system 
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The LN-100 has been selected for the AH-64D 
Longbow Apache, RAH-66 Comanche and F-22 
advanced tactical fighter 


for the AH-64D Longbow Apache update programme. 

In April 1991 the LN-100 INU was selected by Boeing 
to provide the Navigation Quality Inertial Sensor (NQIS) 
for the RAH-66 Comanche helicopter inertial navigation 
system. The LN-100 has also been chosen as the iner- 
tial reference system for the Lockheed/Boeing F-22 
advanced tactical fighter. 


Specifications 

Dimensions: 241.3 x 177.8 X 177.8 mm 
Weight: 8.6 kg 

Power supply: 28 V DC, 25 W 
Accuracy: 0.8 nm/h 

Reliability: 5000 h MTBF 


Status 

Under development for the AH-64D Longbow Apache 
and RAH-66 Comanche helicopters and the F-22 
advanced tactical fighter. 


Contractor 
Litton Guidance & Control Systems. 


The LN-200 inertial measurement unit 


LN-200 inertial measurement unit 
The LN-200 is a three-axis strapdown inertial measure- 
ment unit designed for tactical missile and unmanned 
vehicle guidance, flight control and sensor stabilisation 
applications. It is very small and light and employs fibre 
optic gyros and silicon chip accelerometers for extreme 
ruggedness and high reliability. 

A version, identified as the LN-210, has been selec- 
ted as the flight control quality inertial system for the US 
Army Boeing/Sikorsky RAH-66 Comanche helicopter. 

Litton, teamed with Collins, has a contract with the 
US Advanced Research Projects Agency for an inte- 
grated inertial/GPS system. The system, known as GPS 
Guidance Package and identified as the LN-250, has a 
goal of a navigation grade inertial system with full GPS 
capability in a 0.0016 m* package. 


Status 
In development. 


Contractor 
Litton Guidance & Control Systems. 


GPS Brain 

The Magellan GPS Brain is a five-channel OEM board 
designed for a wide variety of integration needs and is 
suitable for light aircraft, helicopters and gliders as well 
as applications on land and at sea. 

Five separate channels provide optimal perfomance, 
capitalising on the full potential of GPS positioning and 
navigation. Four channels continuously track the four 
satellites needed to determine a three-dimensional pos- 
ition fix in latitude, longitude and altitude, while the fifth 
channel tracks all other visible satellites. 

An important advantage of five channels is the ability 
to track satellites continuously in harsh environments. 
As each channel is continuously tracking a particular 
satellite, signal reception is maximised to ensure that all 
data is received. 

The GPS Brain has been specifically designed for 
maximum flexibility, allowing it to adapt to diverse appli- 
cations. It offers a wide range of serial port hardware 
configurations and the largest array of standard soft- 
ware features available on any low-cost GPS receiver 
module. Features include both position and navigation 
functions, acceptance of real-time differential correc- 
tions and the capability of user control over receiver 
functions. 
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The five-channel GPS Brain receiver module 


Available with or without built-in power supply and 
interface hardware, the GPS Brain can be easily con- 
figured to individual requirements. 


Specifications 

Dimensions: 79.25 x 188 < 23.9 mm 
Weight: 0.14 kg 

Power supply: 9-16 V DC, 235 mA at 12 V 
Accuracy: (2D horizontal position) 25 m RMS 
(3D horizontal position) 30 m RMS 


The Magellan GPS Commander 


(vertical position) 50 m RMS 
(velocity) 0.15 kts RMS 
Temperature range: —40 to +85°C 
Altitude: —1000 to +40 000 ft 
Reliability: 10 000 h MTBF 


Contractor 
Magellan Systems Corporation. 


GPS Commander 


The precise lightweight GPS receiver class GPS Com- 
mander is available in both PPS and SPS versions for 
aircraft use by military and defence agencies world- 
wide. The SA/AS capable PPS Commander features 
16 m accuracy in autonomous operation, 5 m field dif- 
ferential accuracy and 2 to 5 m RTCM differential accu- 
racy. Multiple geodetic projections, grid co-ordinate 
systems and map data allow use with maps throughout 
the world. The SPS Commander contains all features 
except the PPS-SM security mode. 

Other features include Have Quick output, 100 ns 
timing, RS232 input/output, corridor and buffer zone 
alerts, 10 multi-leg reversible routes, storage of 100 
waypoints, battery life counter, external antenna and 
bracket mount. 


Specifications 

Weight: 0.91 kg 

Power supply: 9-32 V DC, or 110/220/240 V AC with 
adaptor 

6 AA alkaline, BA 5800 Lithium or NiCad rechargeable 
batteries 


Status 
In production. 


Contractor 
Magellan Systems Corporation. 
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Nav 1000M5 GPS receiver 

The portable Nav 1000M5 GPS receiver is suitable for 
use in the air, on land and at sea. It features one-second 
updates of position, navigation and velocity, a position- 
averaging function which ensures an accuracy of 15 m 
RMS, a multi-leg route key and an RS232 interface for 
synchronising receivers with mission information. 

The receiver integrates gallium arsenide and MMIC 
technology, resulting in a small lightweight unit. A 
remote antenna, combined with the receiver’s quick- 
release bracket mount, facilitates use in helicopters 
and land vehicles. A unit-to-unit datalink provides 
instant downloading of mission information from one 
receiver to another. 


Specifications 

Dimensions: (receiver) 215 x 90 x 50 mm 
(external antenna) 90 x 90 mm 

Weight: 0.85 kg (including batteries) 
Power supply: 6 AA alkaline batteries 

12 and 20-40 V DC adaptor optional 

115, 220 and 240 V AC adaptor optional 
Temperature range: —20 to +70°C 
Altitude range: —1000 to 59 000 ft 
Maximum velocity: 870 kts 


Status 
In production. 


Contractor 
Magellan Systems Corporation. 


SkyNav 5000 GPS receiver 

The SkyNav 5000 is a panel-mounted GPS receiver for 
long-range navigation. The unit stores up to 1000 way- 
points and 20 reversible flight plans of up to 20 legs 
each. An internal Jeppesen database includes all pub- 
lic use airports in the world with runways greater than 
1000 ft in length, as well as all NDBs and VORs. An 
optional front-loading expanded database card is avail- 
able which includes DMEs and _ intersections, in 
addition to more detailed information about the above. 
An enhanced serialiser and an altitude encoder are 
available as accessory items. Other features include 
custom comment pages, cross-track deviation indi- 
cator, direct-to and emergency search functions, flat 
patch antenna, two RS232 ports and CDI/HSI/autopilot 
external annunciators. 
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The SkyNav 5000 panel-mounted GPS receiver 


Specifications 

Dimensions: 158.7 x 50.8 x 215.9 mm 
Weight: 1.36 kg 

Power supply: 11-33 V DC 


Status 
In production. 


Contractor 
Magellan Systems Corporation. 


MX4200 GPS receiver 


The MX4200 GPS receiver uses six parallel channels to 
provide continuous code and carrier tracking of signals 
from six satellites simultaneously. The unit provides lati- 
tude, longitude, altitude, groundspeed and course, pre- 
cise time and GPS satellite almanac and ephemeris 
data. 


The receiver uses carrier-aided smoothing to reduce 
pseudo range measurement noise, averages the 
effects of multipath signals and has an eight-state Kal- 
man filter that solves for three position co-ordinates, 
three velocity co-ordinates and clock and frequency 
offsets. 


Specifications 
Dimensions: 139.7 x 171.4 x 45.7 mm 
Weight: <0.9 kg 


Contractor 
Magnavox Government & 
Company. 


Industrial Electronics 


Mk 12D nav/com receiver 

The Narco Mk 12D is a VHF communications/navi- 
gation radio system designed principally for light and 
general aviation aircraft. The communications section 
is a transmitter/receiver covering the VHF band from 
118 to 136.975 MHz and encompassing 760 channels. 
Two channels are preselectable, one for active and the 
other for standby use. Transmitter power output is nom- 
inally 8 W. 

The navigation section consists of a VOR/Loc 
receiver covering the VHF band from 108 to 
117.95 MHz providing 200 channels; again, two of 
these are preselectable for active and standby use. 

In each section, new frequencies may be entered 
into the standby mode at any time and transfer buttons 
are activated to exchange the selected frequency 
between active and standby positions. 

Concentric controls are used for frequency selec- 
tion. The outer part of each control makes frequency 
readout changes at the rate of one MHz per detent and 
the inner part of the control is used for selection of the 
kHz portions. Clockwise rotation increases the numeri- 
cal value of the frequency and counter-clockwise 
rotation decreases it. Active frequencies and displayed 
data are not affected by use of these controls. 

The frequencies are presented on gas discharge 
digital readouts which are automatically self-dimming in 
darkness through a built-in photocell light sensing cir- 
cuit. An optional memory circuit may be connected if 
desired and this will retain the last selected frequency in 
the active channel modes of both navigation and com- 
munication sections, the use of this facility imposing a 
1 mA drain on the aircraft battery. If the circuit is not 
connected then random, though valid, frequencies are 
displayed when the equipment is switched on. 

In the event of display unserviceability in the navi- 
gation section case (if the indicator appears to be unaf- 
fected), signal reception can be verified by operating a 
volume/ident control for audible check. In the case of 
blackout of the communication section display, fre- 
quency verification can be made by a check trans- 
mission and response. Both sections may be retuned 
under display loss conditions by using the preset fre- 
quencies as references and counting the detent click- 
stops of the frequency selection controls. 

The communication and navigation sections have 
independent volume controls. By pulling the volume 
control out to the test position on the communication 
section, the system’s automatic squelch may be deac- 
tivated in order to improve weak signal reception. 

The system includes a built-in 10W _ amplifier, 


The Narco Mk 12D receiver 


provision for intercommunication and an_ optional 
remote active/standby frequency transfer facility. 

Navigation section output will drive compatible hori- 
zontal situation indicators, area navigation systems, 
VOR radio magnetic indicators or the system’s com- 
panion ID 824 VOR/Loc indicator. It will also drive the 
ID 825 VOR/ILS indicator and for full ILS capability a 
combined 40-channel glideslope receiver, covering the 
band 329.15 to 335.0 MHz, is available. 

The Mk 12D uses digital electronic techniques, is 
microprocessor-controlled and is of all solid-state con- 
struction. It is available in either 28 or 14 V DC power 
supply configuration. 


Specifications 

Dimensions: 159 x 64 x 279 mm 

Weight: (nav/com with glideslope receiver) 2.0 kg 
(without glideslope receiver) 1.9 kg 

(mounting tray) 0.34 kg 


Status 
In production and service. 


Contractor 
Narco Avionics Inc. 


Mk 12E nav/com receiver 

The Mk 12E is a 760-channel communications receiver 
and 200-channel navigation receiver featuring 11 to 
32 V DC operation and a digital to/from display. 

On the left side the Mk 12E features a powerful 760- 
channel communications transceiver with crystal clear 
audio, automatic levelling, automatic squelch and a 
10 W amplifier. On the right the Mk 12E features a 200- 
channel navigation receiver that will drive HSIs, RNav 
systems, VOR RMls or the companion ID 824 or ID 825 
with glideslope indicator. The Mk 12E is also available 
with a built-in 40-channel glideslope receiver. 


Specifications 

Dimensions: 158.7 < 63.5 « 279.4 mm 

Weight: (with glideslope receiver) 2.45 kg, 
(without glideslope receiver) 2.27 kg 

Frequency range: (transmitter) 118-136.975 MHz 
(VOR/Loc receiver) 108-117.95 MHz 

(glideslope receiver) 329.15-335 MHz 


Status 
In production. 


Contractor 
Narco Avionics Inc. 


ADF 841 automatic direction- 


finder 

The ADF 841 combines the functionability of frequency 
storage, transfer and timing with simple operation. It 
features frequency storage, frequency transfer, crystal 
clear audio, frequency memory, a gas discharge dis- 
play and automatic dimming. Since both the mode and 
timer functions are selected through the same switch, 
pilot workload is minimised, especially in IFR 
conditions. 

Supplied with a combined loop sense antenna and 
indicator with rotatable azimuth card, the ADF 841 
employs coherent detection which both reduces inter- 
ference and increases the reception range. 


Specifications 

Dimensions: (receiver) 158.7 x 38.1 x 279.4 mm 
(indicator) 82.5 x 82.5 x 14.3 mm 

(antenna) 152.4 x 292.1 x 10.2 mm 


The Narco ADF 841 automatic direction-finder 


Weight: (receiver with tray) 1.5 kg 
(indicator) 0.34 kg 

(antenna) 1.6 kg 

Power supply: 11-32 V DC, 1 Aat 13.73 V 


Status 
In production. 


Contractor 
Narco Avionics Inc. 


Centerline Il RNav 860 area 


navigation system 

The RNav 860 area navigation system has extended the 
Narco range of Centerline Il avionics designed for the 
single and light twin aircraft sector of the general avi- 
ation market. Introduced in 1982, the system operates 
in conjunction with Narco’s DME-890 distance-measur- 
ing equipment and Nav 824 and Nav 825 200-channel 
VOR/Loc and glideslope receivers. 

En route and approach modes are selected by push- 
button, as well as groundspeed and time to next way- 
point. Immediate indication of position with respect to 
the VORTac being used can also be given. 

The RNav 860 can function as an area navigation sys- 
tem without a left/right course deviation display; digital 
steering read-outs enable the pilot to follow VOR radials 
or any selected track. 


Specifications 

Dimensions: 158.8 < 60.3 x 222.3 mm 

Weight: 1.2 kg 

Waypoint offset: (max distance) 199.9 nm; (incre- 
ments) 0.1°/0.1 nm 

Distance to next waypoint: 199.9 nm 


Status 
No longer in production. 


Contractor 
Narco Avionics Inc. 


The Narco RNav 860 area navigation presentation 


DME 890 


The DME 890 features instant lock-on, remote chan- 
nelling capability, high visibility gas discharge displays, 
microprocessor-based electronics and automatic dis- 
play dimming. It is RNav compatible and has a two- 
frequency storage capability. Simultaneous display of 
distance, groundspeed and time to station are 
provided. 

A flexible unit, the DME 890 can be remotely chan- 
nelled by the Mk 12D and Mk 12E nav/com, Nav 824/ 
825 or other navigation receivers. The DME 890 is ide- 
ally suited for use with the Narco NS 801 RNav system. 


Specifications 

Dimensions: 158.1 x 38.1 x 279.4 mm 
Weight: 1.7 kg 

Power supply: 11-32 V DC, 15 W 

Number of channels: 200 

Display range: 160 nm in 0.1 nm increments 
Accuracy: (range) +0.1 nm 

(groundspeed) +3 kts 


Contractor 
Narco Avionics Inc. 


Escort II nav/com receiver 

The Narco Escort II nav/com receiver is a follow-on to 
the Escort-110 of the late 1960s. It is a digital radio com- 
bining 720 communications channels, 200 navigation 
channels and electronic course-deviation indicator. 
The totally solid-state Escort radio is compatible with 
both 14 and 28 V systems. Fitting the standard 3 in 
(76.2 mm) panel hole, the Escort |I is suitable as a sec- 
ondary system for IFR operation or as the primary sys- 
tem for VFR operation. 
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The Narco Escort Il nav/com receiver 


Specifications 

Dimensions: 83 x 83 x 273 mm 

Weight: 1.4 kg 

Power supply: 13.75 V, (receive) 0.5 A. (transmit) 4.5 A 
27.5 V DC, (receive) 0.25 A, (transmit) 4.5 A 
Frequency range: (communications) 118 to 
135.975 MHz 

(VOR/Loc receiver) 108 to 117.975 MHz 


Contractor 
Narco Avionics Inc. 


Nav 824/825 navigation receivers 

The Narco Nav 824/825 are 200-channel VOR navi- 
gation receivers built to minimise pilot workload and 
maximise performance and reliability. The Nav 825 also 
includes a 40-channel glideslope receiver. The micro- 
processor-based technology includes to and from the 
station digital bearing, active and standby frequency 
display with flip-flop frequency transfer. In addition, the 
system provides ARINC standard and Narco outputs. 


Specifications 

Dimensions: 158.7 x 38.1 x 279.4 mm 
Weight: (Nav 824) 1.12 kg. (Nav 825) 1.17 kg 
Power supply: 11-32 V DC, 0.5 A at 12.75 V 
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The Narco Nav 825 navigation receiver 
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Frequency 
108-117.95 MHz 
(glideslope receiver) 329.15-335 MHz 


range: (VOR/Loc receiver) 


Status 
No longer in production. 


Contractor 
Narco Avionics Inc. 


NCS 812 nav/com/DME system 


The NCS 812 navigation and communications system 
includes a 760-channel communications transceiver, a 
200-channel navigation receiver, a 40-channel glides- 
lope receiver, marker beacon lights and a full function 
DME. It also includes the IDME 891 VOR/ILS indicator. 

On the left side the NCS features the same 760-chan- 
nel communications transceiver as the Mk 12E. On the 
right side it includes the same 200-channel receiver as 
the Mk 12E, plus a 40-channel glideslope receiver, a full 
function DME and the IDME 891 VOR/ILS indicator, 
with marker beacon lights. 


Specifications 
Dimensions: (nav/com 
279.4 mm 

(IDME 891) 81 x 81 x 229 mm 

Weight: 2.45 kg (with glideslope receiver) 

2.27 kg (without glideslope receiver) 

(IDME 891) 1.18 kg 

(antenna) 0.21 kg 

Frequency range: (transmitter) 118-136.975 MHz 
(VOR/Loc receiver) 108-117.95 MHz 

(glideslope receiver) 329.15-335 MHz 


receiver) 158.7 X 63.5 x 


Status 
In production. 


Contractor 
Narco Avionics Inc. 


NS 801/NS 800 RNav systems 

The Narco NS 801/NS 800 RNav systems are digital 
units. The NS 800 includes a powerful 100 W DME 
transmitter while the NS 801, although designed for use 
with the Narco DME 890 or IDME 891, will operate with 
an apppropriate adaptor interface with the Narco DME 
190/195 or King KN 62/64 units. The NS 801/NS 800 
are also compatible with other types of nav indicators, 
including HSIs and RMls. 

Both units include auto-load of present position, digi- 
tal bearing and distance to the waypoint. The NS 800 
also presents radial from the waypoint. Each unit con- 
tains an eight-waypoint digital RNav computer, 200- 
channel nav receiver, 40-channel glideslope receiver 
and TSOd nav performance. The reduced number of 
controls allows easier selection of frequencies, mode 
selection of VOR or RNav, waypoint selection, display 
and transfer and other functions. 
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The Narco NCS 812 nav/com/DME system (top) and Mk 12E nav/com system (bottom) 
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Specifications 

Dimensions: (NS 800) 293.3 x 75.2 x 158.7 mm 
(NS 801) 293.3 x 56.1 x 158.7 mm 

Weight: (NS 800) 2 kg, (NS 801) 1.4 kg 

Power supply: (NS 800) 11-33 V DC, 1.2 A at 14 V 
(NS 801) 11-33 VDC, 1A at 14 V 


Status 
The NS-801 is no longer in production; the NS-800 is 
still being produced. 


Contractor 
Narco Avionics Inc. 


The Narco NS 801 (top) and NS 800 (bottom) 
RNav systems 


AN/ARN-84 Tacan 


Operational features of the ARN-84 Tacan include X-Y 
position fixing, air-to-ground link with any standard 
Tacan station, air-to-air bilateral ranging, receive only 
for bearing and beacon identification, radio frequency 
data link, air-to-air bearing and inverse mode. The sys- 
tem provides automatic antenna switching together 
with digital and analogue range and bearing outputs to 
aircraft instruments and computers. The solid-state 
design gives a level of reliability previously unmatched 
according to NavCom. The range is 300 nm. 


Status 

In service. The system is fitted to 15 types of US military 
aircraft including the A-4M, A-7E, C-130, E-2C, F-14A, 
S-3A, AH-1T and SH-3H. Over 3200 ARN-84s have been 
produced. The AN/ARN-84 is no longer in production. 


Contractor 
NavCom Defense Electronics Inc. 


The control unit and transmitter/receiver for the 
NavCom AN/ARN-84(V) Tacan 


AN/ARN-130 Tacan 


The AN/ARN-130 Tacan incorporates features that sig- 
nificantly improve the utility of the MicroTacan series, 


including two-way air-to-air bearing and range measure- 
ment, full Y mode operation and a solid-state coupler. 
Precision digital and analogue outputs are simul- 
taneously available from the transmitter/receiver and a 
separate converter is not needed for retrofits. An all 
solid-state power amplifier has increased the reliability 
and reduced power source dissipation so that the 
MBTF is now 1500 hours, and there is continuous in- 
flight performance monitoring. The range is 399 nm. 


Status 
In service. No longer in production. 


Contractor 
NavCom Defense Electronics Inc. 


Type 7000 Loran C 


Navigation Data Systems Type 7000 Loran navigator is 
claimed to represent a breakthrough in signal process- 
ing technology, enabling it to operate in regions where 
other systems are unusable. The company claims it is 
the only system capable of providing coast-to-coast 
coverage over the USA. 

The Type 7000 automatically tracks up to eight sta- 
tions in as many as four chains simultaneously, provid- 
ing a degree of redundancy not previously available. It 
also incorporates a number of features to reduce pilot 
workload, including a flight planning computer mode, 
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automatic waypoint sequencing, prestored routes and 
automatic correction of magnetic variation. 

Waypoints can be defined by latitude and longitude, 
Loran time differences or as an offset radial/distance 
from a previously defined waypoint. Any number of 
routes can be defined and stored in non-volatile mem- 
ory, using up to 200 stored waypoints. The control/ 
display unit employs fibre optics for better oblique and 
daylight visibility. Outputs are provided to CDI and 
remote annunciators and optional outputs comprise 
signals to HSI, RMI, radar and TAS. Optional inputs 
include compass, IAS and encoding altimeter. 


The Navigation Data Systems Type 7000 Loran C receiver 


The system consists of three units: antenna, 
receiver/computer and control/display unit. 
Specifications 
Dimensions: (receiver/processor) 191 x 194 xX 


320 mm 

(control/display unit) 146 x 114 x 165 mm 
(antenna) 146 x 89 x 368 mm 

Weight: (receiver/processor) 5.95 kg 
(control/display unit) 2.27 kg 

(antenna) 0.68 kg 


Status 
Production deliveries began in September 1981 to heli- 
copter and fixed-wing aircraft operators in USA, Cana- 
da and Mexico. The system has received the FAA’s 
TSO approval and is cleared for en route and terminal 
IFR operation in several aircraft types in US airspace. 
In October 1985 the Type 7000 was the first Loran C 
system to be approved for non-precision approaches 
by the FAA. The first approach under the new approval 
was flown using a Beech King Air 200 at Hanscomb 
Field, Massachusetts in November 1985. Several other 
approaches have since been approved for the 
ONI-7000. 


Contractor 
Navigation Data Systems Inc. 


NAS-21 astro/inertial navigation 


system 
The emphasis in military operations has now changed 
to low-level delivery, almost always below cloud levels 
(at least in Europe), but stellar monitored inertial sys- 
tems continue to have wide applications, for example in 
long-range military aircraft and strategic missiles. The 
NAS-21 astro/inertial navigation system can function 
entirely satisfactorily beneath as much as 95 per cent 
cloud cover. 

The NAS-21 provides continuous position, velocity 
and attitude information and can interface with Dop- 
pler, Tacan, GPS, ground-mapping radar, altimeters 


and missile systems. It comprises four units: an astro/ 
inertial instrument, digital computer, control/display 
box and power supply. 

The astro/inertial unit is the movement and position 
sensor, containing a three-gimbal stable reference plat- 
form, with a two degrees of freedom star tracker, two 
gyros and three accelerometers mounted on it. The 
tracker conducts a square search over large angular 
regions of the sky, picking up and identifying an aver- 
age of three stars a minute by day or night. 

The computer is a fully qualified, general-purpose 
military instrument designed for airborne applications 
needing high data rates. The ephemerides (positions 


and magnitude of brightness) of 61 stars are stored in 
its memory and permit celestial navigation anywhere in 
the world. 

The system was flown aboard the first three US Air 
Force Rockwell B-1B bombers as part of the navigation 
accuracy information system monitoring the perform- 
ance of the standard inertial navigation system. It 
viewed the sky and locked-on to selected stars through 
a transparency behind the flight deck. The system has 
also been test flown to qualify it as a master reference to 
check the performance of the B-1B’s own navigation 
system. The company has built three sets of equipment 
for this purpose. 


a 


A radiation hardened astro/inertial system, the 
NAS-27, is under development. 


Specifications 

Volume: 0.35 m° 

Weight: 66.8 kg 

Accuracy (air or ground aligned): 

astro/inertial (occasional star tracking), better than 
1000 ft CEP over 10h 

pure inertial (no star tracking), better than 0.5 nm/h 
Attitude read-out: better than 25 arc s 

Velocity: 0.5 ft/s per axis typical error 

Reliability: 800 h MTBF 


Status 
In production. 


Contractor 
Northrop Corporation Electronics Division. 
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The Northrop NAS-217 stellar/inertial system on test 
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M6 GPS navigator 


The Northstar Avionics M6 is a six-channel high per- 
formance GPS navigator that combines a Dzus-rail full 
function control head with a remote-mounted GPS 
receiver. It provides accuracy to within 15 m anywhere 
in the world. 

The six-channel GPS receiver provides uninterrupted 
positioning data and locks on to six satellites at once. 
The database is user entered and can be downloaded 
from a PC for easy database customisation and man- 
agement. Also, 100 commonly used flight plans can be 
stored and easily edited. The M6 GPS navigator auto- 
matically monitors and updates the 30 closest 
waypoints. 


The M6 offers quick and easy-to-use advanced navi- 
gation, including position display in latitude and longi- 
tude or as distance and bearing from any waypoint, 
save position as a waypoint automatically labelled with 
the current time and date, and direct navigation to a 
waypoint with automatic alert when approaching or 
passing the waypoint. It displays track angle, ground- 
speed, distance and bearing, cross error, bearing of the 
next leg, ETE and ETA. The M6 also provides storage of 
up to 250 waypoints and up to 100 flight plans and des- 
ignates waypoint position by latitude and longitude or 
distance and bearing from another waypoint. Navi- 
gation points for the avoidance alert system may be 


entered in the system, as may time, stopwatch and run- 
ning timer functions. 


Specifications 

Dimensions: (receiver) 140 x 172 x 46 mm 
(antenna) 6.4 x 83 mm diameter 

Weight: (receiver) 0.79 kg 

(antenna) 0.14 kg 

Power supply: 10-32 V DC, 3.5 W 


Contractor 
Northstar Avionics. 


GPS Navstar navigation systems 
SCI produces two- and five-channel GPS receivers in 
multiple configurations; the two-channel UH receiver 
for helicopters, the five-channel 3A receiver for aircraft 
and the five-channel 3S for shipboard use. The 
receivers are fully qualified for operation on highly 
dynamic platforms in a high jamming environment. As 
multichannel receivers, they are capable of processing 
signals from multiple satellites simultaneously, expedit- 
ing initial acquisition times. The receivers are capable 
of providing accuracies of better than 16 m SEP in pos- 
ition, 0.1 m/s in velocity and 100 ns in time, even in the 
presence of the DoD selective availability and anti- 
spoofing environment. 


Specifications 
Dimensions: (3A receiver) 193 x 191 x 484.8 mm 
(UH receiver) 193.6 x 191.3 x 382.6 mm 


Weight: (3A receiver) 18.2 kg 

(UH receiver) 11.5 kg 

Power supply: 120 V AC, 400 Hz 

160 V DC 

Interfaces: (3A receiver) ARINC 429 and 575, MIL- 
STD-1553, PTTI, KYK-13 

(UH receiver) ARINC 561, 572, 575, 582, Have Quick, 
RS422, KYK-13 

Reliability: (3A receiver) >1350 h MTBF 

(UH receiver) >2160 h MTBF 


Status 
SCI is the single source supplier to the US DoD for 
multichannel airborne GPS receivers. 


Contractor 
SCI Systems Inc. 


SCI multichannel GPS receivers 


AN/ARN-136A(V) Tacan 

The AN/ARN-136 lightweight airborne Tacan is a 
remotely controlled system utilising large-scale inte- 
grated circuits and CMOS technology. The system 
consists of the RT-1321A/ARN-136A radio receiver/ 
transmitter with a range unit and the CP-1398/ARN-136 
azimuth computer with bearing unit. The units contain 
no moving parts and through exclusive use of CMOS 
circuits, diodes and LSI chips are rated for continuous 
operation at +70°. 

The units meet or exceed all FAA TSO C66a require- 
ments for high altitude operation up to 70 000 ft. The 
Tacan system has been designed to work with all Tacan 
or VORTac stations meeting MIL-STD-291B and FAA 
selection order for the US National Aviation Standard 
1010.55 and ICAO Annex 10. 

The AN/ARN-136A system utilises an ID-2218/ 
ARN-136 range indicator which displays distances up 
to 389 nm, groundspeed up to 999 kts and time to 
Tacan station up to 99 minutes. To minimise the num- 
ber of wires between the cockpit and avionics bay 
where the remote boxes are installed, the AN/ 
ARN-136A Tacan incorporates a three-wire serial data- 
bus that is used for both range and tuning. 


The radio receiver/transmitter utilises two LSI cir- 
cuits to provide digital computations of distance, 
groundspeed and time to station. All tuning is per- 
formed electronically, using a digital frequency syn- 
thesiser. The unit provides 63 channels of X mode 
air-to-air ranging. 

The azimuth computer accepts receiver video, pulse- 
pair decoding information and DC power from the 
range unit. The bearing unit derives aircraft bearing 
angle, with respect to local magnetic north, to or from 
the VORTac or Tacan ground beacon. The derived 
bearing information is then converted into several bear- 
ing data formats to enable proper interfacing with a var- 
iety of aircraft instruments. The unit is designed with 
two multilayer printed circuit cards, divided so that one 
card-derives the bearing signal digitally and the second 
interfaces with the aircraft instruments. This provides a 
bearing accuracy of +0.5°. 


Specifications 

Dimensions: (receiver/transmitter) 63.5 x 133.3 x 
298.4 mm 

(azimuth computer) 63.5 X 133.3 x 298.4 mm 

Weight: 3.13 kg 

Power supply: 11-33 V DC, 15 W 


The AN/ARN-136A(V) Tacan with (left) the azimuth 
computer and (right) the radio receiver/transmitter 


Contractor 
Sierra Technologies. 
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PFIS-II portable flight inspection 


system 
The Portable Flight Inspection System (PFIS)-I] Model 
9106 is the second generation of the PFIS models 7802 
and 8009 which were introduced in 1978. The PFIS-Il, 
developed for both civilian and military markets, can be 
used as the primary flight inspection system or to aug- 
ment current in-service systems. 

Designed for small aircraft, the PFIS-II is installed on 
the aircraft seat rails and has a 30-minute installation or 


removal time to reconfigure the aircraft. Modification of 
the aircraft is kept to a minimum by adding six anten- 
nas, two standard indicators, five switches and a 28 V 
DC, 26 V AC feed from the aircraft power bus. The size 
and weight are approximately the same as the size and 
weight of a single aircraft seat and a 77 kg person. 
Configuration of the basic PFIS-Il is delivered with a 
single VOR/ILS and marker beacon receiver, VHF com- 
munications, radio telemetering theodilite receiver and 
DME. In addition, the PFIS-Il may be enhanced with an 


ADF, Tacan system, a second VOR/ILS receiver and a 
115 V AC, 400 Hz inverter for test equipment use. The 
MLS capability is under consideration as a future 
expansion element. 


Contractor 
Sierra Technologies. 


Model 6000 attitude and heading 


reference system 

The Model 6000 represents a series of AHRS designed 
and manufactured by Smiths Industries for a large var- 
iety of aircraft applications. Licence production Is also 
undertaken by Smiths Industries Newmark (UK) and 
KKK (Japan). Over 3200 examples were produced 
between 1974 and 1990. 

The AHRS provides multiple synchro outputs of roll, 
pitch and heading through all aircraft attitudes includ- 
ing loops and spins. Heading rate and validity outputs 
are also provided. The system is notably tolerant of 
power interruptions of up to 30 seconds and can 
accommodate the body rates attainable in any aircraft 
type. 

The Model 6000 AHRS consists of three units: an all 
attitude twin gyro platform displacement gyroscope 
assembly, an electronic control amplifier and a com- 
pass system controller. 


Specifications 

Dimensions: (DGA) 150 x 140 x 260 mm 

(ECA) 155 x 188 x 231 mm 

(CSC) 146 x 38 x 102 mm 

Weight: 14.1 kg inc mounting bases 

Environment spec: MIL-E-5400 Class II 

Gyro drift: (vertical) 3°/h 

(directional) 0.5°/h 

Power supply: 115 V AC, 400 Hz, single phase, 90 W 


Status 

No longer in production. Aircraft applications include 
the A-10A, T-45A, T-46A, Alpha Jet, Hawk, S-211, AT-3, 
S-70 and the IA-63. Retrofit applications include the 
F-106, C-141, B-52G/H, QF-86 Drone, F-21A, J-35 Dra- 
ken, HSS-2B, PS-1, A-4 and F-5A/B. It has also been 
successfully flight-tested in the Harrier, AB-212, 
MB-339, Lynx, C-101 and the T-38. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


AN/ARN-101(V) nav/attack 


system 

The AN/ARN-101(V) was produced for the avionic 
update programmes on US Air Force McDonnell Dou- 
glas RF-4C, F-4E and F-4G aircraft. It is a digital, inte- 
grated system, offering improved reliability and 
facilities compared with the former system employed in 
those aircraft. 

A central digital computer with a memory of 64 k 
words interfaces with aircraft sensors to provide pos- 
itional, reconnaissance and. weapon delivery facilities. 
An inertial navigation system, fire-control radar, Dop- 
pler navigator, Pave Tack, TISEO and optical sight sys- 
tems all interface with the computer. A multisensor 
implementation of offset target location and co-ordi- 
nate computation is used to update the navigation pos- 
ition and to provide information to resolve the tactical 
problem. 

In the rear cockpit of the aircraft two displays are 
used in conjunction with the system. One is a digital dis- 
play with three lines of 24 characters each of alphanu- 
meric information. The other unit is a full 836-key control 
unit. These units are software-controlled to give a com- 
prehensive and easily followed procedure to the weap- 
ons systems officer. Mission parameters can be 
prepared at a ground station and transferred to the air- 
craft using a data transfer unit. 

The ARN-101(V) is a complete navigation and 
weapon delivery system. It can be used for navigation 
to targets, target attacks, pull-up cueing, target of op- 
portunity data freeze, danger area avoidance, autopilot 
coupling, flight director steering, return to base, 
approach to landing and many other functions; the 


Units of the Smiths Industries AN/ARN-101(V) 
integrated nav/attack system 


inertial measurement unit can be restarted and 


realigned while airborne. 


Status 
In service. Over 400 systems delivered and some 230 
installed on USAF aircraft. A total of 20 systems have 
been installed in foreign McDonnell Douglas F-4E 
aircraft. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


AN/ASN-162 attitude and heading 


reference system 

The AN/ASN-162 AHRS is currently in development as 
the US Air Force and Navy standard compass/attitude 
and heading reference system. Smiths Industries inter- 
ferometric fibre optic gyros are incorporated into the 
system which is the first military AHRS to use these as 
inertial sensors. 

The AN/ASN-162 will provide multiple synchro out- 
puts of roll, pitch and heading for all aircraft attitudes. 
Body axis rate and acceleration data will be available 
via a MIL-STD-1553B databus. The inclusion of an 
improved Magnetic Azimuth Detector (MAD) will pro- 
vide magnetic compass information to the system. The 
MAD and AHRS will be calibrated automatically for 
ease of maintenance. 

The AN/ASN-162 consists of four units: the inertial 
reference unit, control indicator, flight data memory 
unit and the MAD. It is being designed for a wide range 


The AN/ASN-162 is scheduled to be fitted to large 
numbers of US Air Force and US Navy aircraft 


of aircraft applications. Specific aircraft interface par- 
ameters are stored in the flight data memory unit. This 
allows a single inertial reference unit configuration to 
be used in all aircraft configurations. 


Status 

In full-scale engineering and manufacturing develop- 
ment. The AN/ASN-162 is scheduled to be fitted to US 
Air Force T-38A, AT-38B, MC-130E/H and AC-130H/U 
aircraft and US Navy T-2B/C, A-6E, CH-53D/E, UH-46D, 
HH-46D, F-14A/B and C-130 aircraft. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


Self-contained navigation system 
for the C-130 


The Self-Contained Navigation System (SCNS) is a fully 
integrated navigation and communications manage- 
ment system designed to enhance mission perform- 
ance. Independent navigation capability is achieved 
through integration with the ring laser gyro INS and a 
Doppler velocity sensor. SCNS hardware is_ inter- 
changeable on C-130 models and is easily adapted to 
other military aircraft. 

The pilot, co-pilot and navigator each has indepen- 
dent control through the use of an Integrated Control 
and Display Unit (ICDU) which contains a 16-bit MIL- 
STD-1750A processor with 160 k of program memory 
and 64 k words of RAM; it can control up to 12 radios. 
The ICDU communicates with the other boxes in the 
system via a MIL-STD-1553B databus and features a 10- 
row by 24-character display which is compatible with 
night vision goggles. 

The main functions of the SCNS include navigation, 
flight planning, aircraft guidance and steering and con- 
trol of radio and navigation systems. As well as conven- 
tional navigation facilities such as time and distance to — 
waypoint, the SCNS can also display information 
regarding seven different types of airdrop. 

The system will be standard equipment on new 
C-130 aircraft. 


Status 

In service in Lockheed C-130 aircraft. The initial USAF 
contract, awarded in June 1985, included develop- 
ment, production and support. Covering 439 systems, 
it was valued at over $100 million. The contract now 
covers 571 aircraft. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


The Smiths Industries self-contained navigation 
system for the US Air Force Lockheed C-130 
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ST-180 HSI slaved compass 


system 

The ST-180 HSI slaved compass system combines a 
magnetically slaved gyroscopic compass with a VOR/ 
localiser and glideslope display. The ST-180 was 
designed specifically for rotary wing and high perform- 
ance fixed-wing aircraft. 

The ST-180 offers a single display which provides the 
pilot with all necessary information about the aircraft’s 
position relative to ground-based navigational aids. 
Simultaneous indications are provided for selected 
course, course deviation and selected heading. Glide- 
slope deviation is displayed when an active ILS fre- 
quency has been selected. A _ gyro-stabilised 
servo-driven compass card provides accurate compass 
information at all times. 

The ST-180 consists of the HSI, remote electric gyro, 
magnetic flux sensor and model slaving panel. The gyro 


employs electro-mechanical erection, eliminating the 
performance and reliability degradation frequently 
experienced with air-erected gyros. 

Critical circuits within the HSI are continuously moni- 
tored to minimise erroneous information. Should the 
flux sensor fail, the system may be switched to a free 
gyro mode. Should a gyro failure be detected, the sys- 
tem may be transitioned into the automatic emergency 
mode. In this, the compass card is controlled by the flux 
sensor and behaves similarly to a normal compass. The 
pilot can continue to use the HSI. 


Specifications 

Dimensions: (HSI) 80.6 x 80.6 x 179.8 mm 
(remote gyro) 136.4 « 167.1 x 172 mm 
(flux sensor) 57.4 x 85.9 mm diameter 
Weight: (HSI) 1.36 kg 

(remote gyro) 1.54 kg, (flux sensor) 0.14 kg 
Power supply: 13.75 or 27.5 V DC 


The S-Tec ST-180 HSI slaved compass system 


Contractor 
S-Tec Corporation. 


AN/APN-217 Doppler velocity 


sensor 

The AN/APN-217 is a microprocessor-controlled solid- 
state single unit radar with a unique continuous wave 
space-duplex design that avoids modulation losses, 
eliminates altitude holes and bypasses the limitations 
associated with modulated systems. At low altitudes 
the APN-217 is claimed to be 100 times more sensitive 
than modulated Doppler navigation radars. A combi- 
nation of six special features prevents acquisition or 
tracking of antenna vertical sidelobe returns, making 
the system suitable for coupled transitions from for- 
ward flight to hover and vice versa. 


Specifications 

Dimensions: 429 x 414 x 175 mm 

Weight: 15.5 kg 

Power supply: 28 V DC, 55 W 

Outputs: DC signals to AFCS and flight instruments 
such as hover indicator, digital outputs to MIL- 
STD-1553 provide velocities to navigation computer 
and one version of APN-217 has digital outputs to 
ARINC 575 

Accuracy: (digital) 0.2% of groundspeed, 0.3 kts in 
heading and drift, 35 ft/min vertically 


The Teledyne Ryan Electronics AN/APN-217 
Doppler velocity sensor/radar navigation set 


Display: outputs are compatible with a number of dis- 
plays, including JD-2440/APN, multipurpose indicators 
and with groundspeed/drift and hover instruments 
Conversions: the APN-217 Radio Navigation Set (RNS) 
can interface through the CV-4010/APN-217(V) RNS 
converter to AFCS systems previously using the AN/ 
APN-182 Doppler velocity sensor 

Controls: land/sea select. The system is controlled via 
MIL-STD-1553A or B databus 

Speed range: —40 to +350 kts along track, +100 kts 
drift, +5000 ft/min vertically 

Reliability: 11 000 h MTBF demonstrated 

Self-test: BITE detects 98% of predictable failure 
modes 


Status 

Production deliveries began in late 1982 and are 
expected to continue throughout the 1990s. Up to the 
end of 1992 900 systems had been ordered. 

The AN/APN-217 is the primary navigation sensor for 
US Navy Sikorsky SH-60B/F Seahawk helicopters. It 
also equips the Navy’s Sikorsky MH-53E and RH-53D 
minesweeper helicopters and US Marine Corps AH-1, 
UH-1N and CH-46 helicopters. Deliveries of a slightly 
modified version, the AN/APN-217(J), have been made 
to Japan for Sikorsky HSS-2 Sea Kings and SH-60us. In 
December 1992, Teledyne Ryan was awarded a $12 
million contract for 140 AN/APN-217(V) sets for a var- 
iety of US Navy helicopters. A new value-engineering 
version is expected to be in production in 1994. 


Contractor 
Teledyne Ryan Electronics. 


AN/APN-217(V)5 integrated 
Doppler/GPS navigation system 
The AN/APN-217(V)5 retains the form and fit character- 
istics of the AN/APN-217 sensor from which it was 
developed and can be applied as a retrofit as well as in 
new applications. The embedded two-channel P code 


The Teledyne Ryan Electronics AN/APN-217(V)5 
integrated Doppler/GPS navigation system 


GPS receiver uses a design from Stanford Telecom- 
munications, together with several specific design 
improvements, to optimise performance in an electroni- 
cally hostile environment. 

The AN/APN-217(V)5 has been designed for use in 
helicopters and medium-performance aircraft such as 
the V-22 Osprey. 


Specifications 

Dimensions: 429 x 414 x 228 mm 

Weight: 16.9 kg 

Outputs: signals to AFCS, flight instruments and MIL- 
STD-1553B and ARINC 429 databusses. 


Contractor 
Teledyne Ryan Electronics. 


AN/APN-218 Doppler velocity 


sensor 

The AN/APN-218 Doppler velocity transmitter/receiver 
is a high performance, nuclear hardened radar chosen 
by the US Air Force as its Common Strategic Doppler 
(CSD) navigation system for fixed-wing aircraft. Com- 
petitive development of the APN-218 began in 1976. 
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The Teledyne Ryan Electronics AN/APN-218 
Doppler velocity sensor/radar navigation set 


The groundspeed/drift indicator for the Teledyne 
Ryan AN/APN-218 


Production awards followed in 1978 and deliveries 
began the following year. 

The performance and reliability of the system stems 
from two characteristics that it shares with the parent 
APN-213 Doppler: use of a continuous wave space- 
duplex transmit/receive system that is typically 7 to 
10 dB more efficient in its use of transmitter power than 
a modulated system and a high gain narrow-beamwidth 
planar-array antenna for high accuracy and sensitivity. 

The features that commended it to the US Air Force 
as its CSD are nuclear hardness, high performance, 
choice of ARINC 575 or dual redundant MIL-STD-1553 
databus interface and integral radome. 

The system can be used as a source of velocity infor- 
mation to other equipment or in conjunction with a 
groundspeed and drift indicator. 


Specifications 

Dimensions: (Sensor) 716 x 645 x 170 mm 
(GDSI) 146 x 76 x 155 mm 

(CDU) 146 x 152 x 165 mm 

Weight: (sensor) 31.9 kg 

(GDSI) 1.5 kg 

(CDU) 3.9 kg 

Power supply: 115 V AC, 400 Hz, 170 VA 
Speed: 96-1800 kts 

Altitude: 0-70 000 ft 

Beam geometry: 4 beams time-shared 
Accuracy: 0.14% RMS 

Frequency: 13.325 GHz 

Operational reliability: >3000 h MTBF 
Self-test: BIT both continuous and commanded 


Status 
AN/APN-218 is in production as a retrofit for US Air 
Force Boeing B-52 and KC-135 aircraft. The system is 
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The Teledyne Ryan Electronics AN/APN-231 radar 
navigation system 


also fitted to the US Air Force Lockheed C-130 and to 
the General Dynamics FB-111 aircraft. The modified 
version of AN/APN-218, designated AN/APN-230, has 
been chosen for US Air Force Rockwell B-1B bomber. 


Contractor 
Teledyne Ryan Electronics. 


AN/APN-231 radar navigation 


system 
Developed in 1984, the AN/APN-231 is the primary 
navigation system for the US Navy Grumman EA-6B air- 
craft. It also integrates with other equipment including 
the attitude/heading reference system, air data com- 
puter, search radar, ECM sets and flight instruments. 
The system comprises an AN/APN-200 Doppler vel- 
ocity sensor, a CP-1573/APN-231 computer display 
unit and a CV-3780/APN-231 signal data converter. 


Specifications 

Dimensions: (velocity sensor) 
652.8 mm 

(computer display unit) 152 x 146 x 165 mm 
(data converter) 226 x 259.1 x 426.7 mm 
Weight: (velocity sensor) 20 kg 
(control display unit) 3.6 kg 
(data converter) 18.2 kg 
Range: 50-999 kts forwards, 
0-5000 ft/min vertically 

Height: up to 40 000 ft 
Accuracy: (velocity sensor) 0.13% +0.1 kt 


149.9 xX 632.5 Xx 


0-200 kts in drift, 


Status 
Production deliveries for the US Navy EA-6B were made 
in 1984. 


Contractor 
Teledyne Ryan Electronics. 


AN/APN-233 (220) Doppler 


velocity sensor 
The AN/APN-233 can be used either as a single unit vel- 
ocity sensor providing outputs to other aircraft systems 
or with a Control/Display Unit (CDU) and HSI as a self- 
contained navigation facility. It was designed for appli- 
cations in which size, weight, performance and reliabil- 
ity are critical factors. 

The APN-220 family evolved from a small, lightweight 
Doppler sensor originally designed for the US Army and 


The Doppler velocity sensor and computer display 
unit for the AN/APN-233 


was subsequently qualified by that service and by the 
US Air Force and the German Air Force. 

An optimum velocity range and near-zone rejection 
are offered for each application. 

The CDU combines the functions of navigation com- 
puter and control/display unit and contains an incan- 
descent alphanumeric display panel and a keyboard for 
entering data and selecting operational modes. Up to 
10 waypoints can be accommodated, and a non-vol- 
atile scratch-pad memory holds critical information dur- 
ing power transients or interruptions. 


Specifications 

Typical fixed-wing applications 

Dimensions: (sensor) 426 x 291 x 113 mm 

(CDU) 152 x 146 x 165 mm 

Weight: (sensor) 9.66 kg 

(CDU) 3.86 kg 

Power supply: (sensor) 28 V DC, 28 W 

(CDU) 28 V DC, 30 W 

Output: heading, vertical velocity and groundspeed/ 
drift to aircraft systems, for example AFCS, or to 
CP-1251 and HSI 

Number of waypoints: 10 entered via front panel 
keyboard 

Range: (typical system)—40 to 600 kts forward, 150 kts 
in drift and 5000 ft/min vertically 

Height: up to 50 000 ft 

Accuracy: (over land) 0.25% +0.2 kt 

(over sea) 0.3% +0.2 kt 

Reliability: 2600 h MTBF demonstrated in the Alpha 
Jet 

Self-test: BITE diagnostic program locates faults at first 
line level to 95% confidence 


Status 

In production. The system has been produced for the 
US Navy Grumman C-2A Greyhound and US Marine 
Corps Rockwell OV-10D Bronco observation post air- 
craft. Additional production completed for the S-2, 
DHC-5 and CH-47 aircraft. 

As a velocity sensor to provide data to the navigation 
and weapons delivery systems, it was chosen by the 
German Air Force for its Dassault/Dornier Alpha Jet 
strike/trainers. Versions of the equipment have also 
flown on RPVs, such as Teledyne’s BGM-34C, and 
helicopters. 


Contractor 
Teledyne Ryan Electronics. 


AN/ARA-63 microwave landing 


system 

The ARA-63 is the airborne portion of the US Navy’s 
standard aircraft approach control system for landing 
on aircraft carriers and equips aircraft such as the A-6E, 
F-14A, S-3A and F/A-18. Known as a radio receiving 
decoder set, it works in conjunction with the AN/ 
SPN-41 and AN/TRN-28 transmitters on board ships. 
Pulse-coded microwave transmissions are received by 
the ARA-63, decoded and displayed on a standard 
cross-bars indicator in the cockpit. There are 20 chan- 
nels in the range 14.688 to 15.512 GHz. The system has 
three LRUs: receiver, pulse decoder and control unit. 


Status 

In service in US Navy aircraft such as the A-6E, F-14A, 
S-3A and F/A-18. Over 1300 units have been produced. 
The system is to be replaced by the AN/ARN-138 prod- 


uced by GEC-Marconi Electronic Systems (see earlier 
entry). 


Contractor 
Telephonics Corporation. 


Landing system for the JAS 39 
Gripen 


Under a $2.3 million contract awarded in October 1986, 
Telephonics is to develop a special landing system 
using the 10-20 GHz Ku-band. It is expected that the air- 
borne unit will weigh less than 4.5 kg and will be 
approximately 120 x 250 x 150 mm in size. It will pro- 
vide outputs to a MIL-STD-1553B databus. 

The new system will work in conjunction with the 
ground element developed in 1969 for the Viggen 
aircraft. 


Status 

In production. Telephonics was required to deliver six 
development receivers in Autumn 1988. It is anticipated 
that 140 production systems will be ordered. 


Contractor 
Telephonics Corporation. 


SA-2213/ASQ navigation 


switching interface unit 

The SA-2213/ASQ Navigation Switching Interface Unit 
(NSIU) is a microprocessor-based system which pro- | 
vides the interface between all the navigation equip- 
ments and the AN/AYK-14 airborne general-purpose 
computer on the LAMPS Mk III SH-60B helicopter. The 
NSIU has three modes of operation: Tacan, Doppler 


and AN/AYK-14 computer. These include signal con- 
version and processing for DC and synchro-to-digital 
and _ digital-to-synchro conversion. The NSIU_ is 
designed to meet the requirements of MIL-E-5400, MIL- 
STD-461, MIL-STD-1553A and other applicable stan- 
dards for airborne navigational systems operating in se- 
vere sea-based helicopter environments. 

The NSIU provides: 
(a) Distribution and switching of pitch, roll and mag- 
netic heading synchro signals from the attitude gyro 
control assembly to the converter-multiplexers and atti- 
tude direction indicators. 
(b) Calculation of angular deviation based on Tacan 
bearing inputs from a Tacan receiver and required 
course synchro inputs. The deviation DC analogue sig- 
nals are provided to the pilot’s and co-pilot’s HSls. 
(c) Calculation of required heading based on 
required course synchro inputs and calculated drift 
measurements. Required heading synchro signals are 
then routed to the HSls. 
(d) Calculation of groundspeed based on Doppler vel- 
ocity input signals. Groundspeed data is routed to the 
HSls via a tri-level ARINC 582 interface line. 
(e) Discrete signal outputs to the HSls. 


Specifications 

Dimensions: 198 x 238 x 497 mm 

Weight: 15 kg 

Power supply: 115/220 V AC, 400 Hz, 3 phase, 200 VA 
Temperature range: —40 to +55°C 

Altitude: 15 000 ft 

Reliability: 1200 h MTBF 


Contractor 
Telephonics Corporation. 
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The Telephonics SA-2213/ASQ navigation switching interface unit 


TDF 100D automatic direction- 


finder 

The Terra TDF 100D automatic direction-finding system 
is comprised of three items: the TDF 100D panel- 
mounted receiver/control unit, the TA 10 combination 
sense and loop antenna and the TDI 10 ADF indicator. 

The TDF 100D receiver/control unit tunes from 
200 kHz to 1800 kHz in 1 kHz increments and also pro- 
vides capability for receiving the marine distress fre- 
quency on 2182 kHz. The front panel controls provide 
on/off volume control, a three-position toggle switch for 
selection of ADF, ANT and BFO modes, a push-push fil- 
ter switch to clarify identification signals and digital fre- 
quency selector switches. The unit is designed to 
mount beside the Terra transponder, comms or navi- 
gation units. 

The TA 10 ADF antenna contains a loop antenna, 
sense antenna and amplifier circuits for each antenna. 
It operates between temperatures of -55 and +70°C at 
altitudes up to 50 000 ft. The antenna may be top- or 
bottom-mounted and provides for quadrantal error 
adjustments. 

The TDI 10 indicator mounts in any 3 in instrument 
housing. The indicator unit contains the power supply 
for the system, requiring 11 to 33 V DC at a nominal 
8.5 W. A heading knob positions the compass card 
manually, while the pointer is driven by a stepper motor. 
Bearing accuracy is +3° and the pointer will move from 
175° off bearing to the correct bearing in less than 5 
seconds. 


Specifications 

Dimensions: (receiver/control unit) 79.4 x 40.6 x 
261.6 mm 

(antenna) 203.2 x 134.6 x 66 mm 

(indicator) 139.7 x 83.8 x 83.8 mm 

Weight: (receiver/control unit) 0.68 kg 

(antenna) 0.64 kg 

(indicator) 0.59 kg 


Contractor 
Terra Corporation. 


TLC 120D Loran C receiver 


The TLC 120D Loran C receiver features an alphanu- 
meric gas discharge display and storage of 120 
waypoints. 


Specifications 

Dimensions: 158.7 < 50.8 x 252.7 mm 
Weight: 1.5 kg 

Power supply: 11-33 V DC, 10 W 


Contractor 
Terra Corporation. 


TN 200D navigation receiver 

The TN 200D is a companion to the Terra TX 760 nav/ 
com receiver. It provides navigation and audio signals 
to operate Terra’s Tri-Nav, Tri-Nav-C and most other 
VOR/ILS indicators. An optional 40-channel glideslope 
receiver can be added at any time and becomes a part 
of the TN 200D. Provision for remote channelling of 
DME systems is provided when the glideslope option is 
installed. A digital frequency synthesiser generates all 
200 navigation channels from 108.00 to 117.95 MHz 
with digital channel selection. 


Specifications 

Dimensions: (with mounting tray) 264.6 x 159 x 
84mm 

Weight: 2.09 kg 

Power supply: 13.75 V DC, up to 2.5 A on transmit 
Frequency ranges: (nav) 108 to 117.95 MHz at 50 kHz 
spacing 

(glideslope) 329.15 to 335 MHz (40 channels) 


Status 
In service. 


Contractor 
Terra Corporation. 


TXN 960 nav/com system 

The TXN 960 contains one separate 200-channel navi- 
gation receiver, one separate 720-channel communi- 
cations receiver and Terra’s electronic course deviation 
indicator. Two variations in this all-in-one package are 
available. The TXN 960 set may be obtained without 
glideslope and external Loran C left/right deviation ca- 
pability, or with glideslope and external Loran C left/ 
right deviation capability. 


Specifications 

Dimensions: (with mounting tray) 264.6 x 159 x 
84 mm 

Weight: 2.09 kg 

Power supply: 13.75 V DC, up to 2.5 A on transmit 
Frequency ranges: (comms) 118 to 135.975 MHz at 
25 KHz spacing 

(nav) 108 to 117.95 MHz at 50 kHz spacing 
(glideslope) 329.15 to 335 MHz (40 channels) 


Status 
In service. 


Contractor 
Terra Corporation. 


Integrated global positioning 
system and interferometric fibre 
optic gyro 

Texas Instruments is developing a brassboard minia- 
ture integrated GPS/INS under a $15 million 48-month 
contract. The work is part of the GPS Guidance Pack- 
age programme sponsored by ARPA, which is aimed at 
providing an inexpensive compact high performance 
system for next generation aircraft such as the F-22 and 
RAH-66. 


The system combines the Texas Instruments mul- 
tichannel miniature GPS receiver and a navigation 
grade miniature inertial measurement unit based on the 
Honeywell Interferometric Fibre Optic Gyro (IFOG). 

Sensor performance specified for the system is 
about 100 times better than that required for the IFOG 
under development by Honeywell for commercial air- 
craft such as the Boeing 777. 


Status 
In development. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 


Group. 
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TI 91 Loran C navigator 

Introduced in 1982, the TI 91 is a development of the 
TI 9100. It combines the features of the earlier model 
with a remote mounting facility, standard autopilot inter- 
face and an optional ARINC 419/429 interface to en- 
able Loran information to be overlaid on any Honeywell 
or AlliedSignal data/navigation/weather radar display. 
The system can also drive a second display unit, so that 
pilot and co-pilot can have their own weather and navi- 
gation information. 


Specifications 

Dimensions: (receiver) 124 x 180 x 330 mm 
(control unit) 82 x 82 x 58 mm 

(display) 101 x 51 x 157 mm 

(preamplifier) 135 x 61 x 33 mm 

Weight: (receiver) 3.9 kg with tray 

(display) 0.39 kg 

(control unit) 0.25 kg 

(preamplifier) 0.2 kg 


Status 
No longer in production. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 
Group. 


TI 9100 Loran C navigator 

With the Tl 9100 Loran C navigator, Texas Instruments 
has brought the benefits of this precision, long-range 
hyperbolic radio navigation system to the general avi- 
ation community. Loran C stations serve coastal and 
inland waters in the United States (including Alaska) 
and Canada, as well as major areas of Europe, the 
North Atlantic and North Pacific. The coverage is now 
so widespread, claims Texas Instruments, that it is feas- 
ible to use Loran C for general aviation. The reliability 
and accuracy of the TI 9100 has been recognised and it 
has been certificated by STC and TSO for en route and 
terminal operations in US national airspace Loran C 
coverage areas. The company claims that the T| 9100 
was the first of its type to be certificated. 

The TI9100 is a microprocessor-based self-con- 
tained panel-mounted unit that can perform 14 distinct 
navigation functions together with other tasks. It pro- 
vides point-to-point navigation and can store up to nine 
waypoints, which can be entered in any of four ways: 
latitude/longitude, range and bearing from another 
waypoint, two bearings from two other waypoints or two 
time differences. Apart from its own display, the system 
can drive three high- or low-level CDIs or HSls for simul- 
taneous cross track error display. Cross track error sen- 
sitivity for the CDI is 0.01 nm. Full-scale deflection is 
5 nm en route or 1.25 nm on approach. 

Data provided by the TI 9100 includes: 

Cross track error and ground track angle: distance 
and direction (left or right) off course between the 
selected From and To waypoints and the ground track 
angle in degrees 


The Texas Instruments Tl 9100 Loran C system showing receiver, control unit, display and antenna 


Range and bearing: distance in nautical miles and 
bearing in degrees from the present position to the next 
selected waypoint 

Range and radial: distance and bearing (radial) from 
the next waypoint to the present position 

Course and distance: data between two selected way- 
points or the total distance between them if a number of 
waypoints have been selected 

Estimated time enroute: average groundspeed in 
knots and ETE to the next waypoint 

Latitude and longitude: aircraft present position. Also 
used to enter estimated present position at power-up 
on the ground. The system operates automatically with 
all existing Loran chains, choosing the best stations, 
and can be updated easily to meet changes or 
additions to the networks 

Autopilot interface: an optional steering output is avail- 
able for use in conjunction with most standard 
autopilots. 


Specifications 

Dimensions: (receiver) 159 x 83 x 295 mm 
(preamplifier) 108 x 67 x 43 mm 

Weight: (receiver plus preamplifier) 3.2 kg 

Power supply: 11-33 V DC, 24 W 

Accuracy: meets en route and terminal requirements 
of FAA AC 90-45A in primary Loran C coverage areas 
without propagation corrections 


Cross track error: (en route) 1.5 nm, 

(terminal) 1.1 nm, (approach) 0.3 nm 

Along track error: (en route) 1.5 nm, 

(terminal) 1.1 nm, (approach) 0.3 nm 

Repeatability: 0.1mm typical in primary Loran C 
coverage 


Status 
No longer in production. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 
Group. 


TI 9100A Loran C navigator 

Similar to the T1 9100 in accuracy, reliability and instal- 
lation arrangements, the Tl 9100A has a greater capac- 
ity, so that the co-ordinates of up to 40 waypoints can 
be stored. These waypoints are internally arranged to 
form four flight plans, each having 10 waypoints. 


Status 
No longer in production. 


Contractor 
Texas Instruments Inc Defense Systems & Electronics 
Group. 


Aerial surveyor 

The aerial surveyor is a complete survey system which 
precisely identifies the position of the aircraft at the time 
an aerial photograph is taken. Measurements are made 
with respect to a referenced station, such as another 
aerial Surveyor or geodetic surveyor, and then post- 
processed. Knowing the precise position of the aircraft 
reduces the need for expensive ground control. 


The Trimble Navigation receiver/datalogger for 
the aerial surveyor 


Measurement rates as fast as every half second mini- 
mise the effect of the aircraft dynamics and are ideal for 
efficient aerial photogrammetry. Interface capability is 
provided through dual RS232 ports. Synchronisation of 
cameras is possible by utilising the one pulse per sec- 
ond output and/or the event marker which allows cam- 
era shutter operation to be directly linked to precise 
GPS time and positioning. 

On board the aircraft the receiver/datalogger will 
operate at aircraft speeds as high as 700 kts and main- 
tain measurement integrity at accelerations up to 2g.A 
preamplifier which allows connection to an aircraft 
antenna is provided. 

Optional features, like the external frequency input or 
RTCM input, provide the flexibility to design a system 
which meets exact requirements. 


Specifications 

Dimensions: 300 x 350 x 130 mm 
Weight: 7.2 kg 

Power supply: 10.5-35 V DC, 8.5 W 
Temperature: —20 to +55°C 


Contractor 
Trimble Navigation Ltd. 


AN/PSN-10(V) Trimpack GPS 
receiver 

The AN/PSN-10(V) Trimpack small lightweight GPS 
receiver is a completely self-contained navigation sys- 
tem. It can pinpoint position to within a few metres any- 
where on earth and is built to operate under battlefield 
conditions. Its rugged electronics are sealed in a metal 
impregnated high-impact case that also houses a 
built-in unbreakable antenna. It is suitable for helicop- 
ters and medium performance fixed-wing aircraft, as 
well as land applications. 

Trimpack can operate in temperatures ranging from 
-30 to +65°C. Solid construction, coupled with elec- 
tronics tested to MIL-STD-810D, results in a calculated 
MTBF of over 15 000 hours. 

All controls are designed for easy operation. A rotary 
switch selects a wide variety of navigation functions 
including position and altitude, range and bearing, 
cross-track error, velocity and time to go. Up to 26 way- 
points can be stored and then transferred from set to 
set over a datalink interface. No initialisation for pos- 
ition or time is ever required. 

Trimpack automatically selects the optimal mix of 
satellites and when only three are visible it automati- 
cally operates in an altitude-hold mode. 


With three independent channels of GPS, Trimpack 
can navigate under a wide range of dynamic con- 
ditions, including speeds up to 600 kts. Its multichannel 
design also allows precise velocity measurement and 
guarantees quicker acquisition of satellites. It can go 
from a cold start to a three-dimensional fix in two and a 
half minutes and can calculate a fresh position every 
second thereafter. 


Specifications 

Dimensions: 198 x 223 x 63 mm 

Weight: 1.9 kg 

Power supply: 2 lithium batteries, a rechargeable 
Ni/Cd battery pack or 8 alkaline AA cells 

9-32 V DC, 5 W external power option 


Contractor 
Trimble Navigation Ltd. 


GPS navigator 

At the heart of the GPS navigator is an advanced three- 
channel GPS receiver. Designed for aircraft dynamics, 
it can calculate a new position including altitude every 
second and measure speed to better than a tenth of a 
knot. For redundancy, IFR certification and other 
advantages of system interoperability, the Model 3000 
GPS navigator also includes Trimble’s multichain Loran 
receiver. 

The GPS navigator is a complete navigation com- 
puter which gives instant access to a wealth of flight 
information. It can calculate bearing to any point and 
then simultaneously display the destination name, its 
bearing, groundspeed and ground track, the estimated 
time en route and course deviation indication. The GPS 
navigator automatically sequences through 20 flight 
plans, each with up to 20 legs, shows the nearest air- 
port, plans descents, displays minimum safe altitudes 
and calculates winds aloft. 

The GPS navigator also incorporates the Jeppesen 
NavData card to provide a complete database of world- 
wide aviation information including airports, VORs, 
intersections, NDBs, airspace boundaries and MEAs. 


Specifications 

Dimensions: 158.7 < 274.3 X 50.8 mm 
Weight: 1.72 kg 

Power supply: 10-32 V DC, 12 W at 28 V 
Accuracy: (position) 15 m RMS 
(velocity) 0.1 kts steady state 

(altitude) 35 m RMS 

(time) UTC to 1 ms 

Operating temperature: —20 to +55° 


Contractor 
Trimble Navigation Ltd. 
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The display for the Trimble Navigation GPS 
navigator 


TANS GPS navigation sensor 

The TANS is a rugged two-channel sequencing GPS 
navigation sensor which receives the L-band C/A code 
signals broadcast by GPS satellites. It uses the GPS sig- 
nals to provide three-dimensional positioning, velocity 
and time over dual RS422 digital interfaces. 
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TANS Il is a six-channel continuous tracking GPS 
sensor that provides a three-dimensional position 
within 25 m anywhere on earth. With its continuous 
tracking design, TANS II provides data at speeds up to 
800 kts. Initialisation is not required and a three-dimen- 
sional fix is calculated from a cold start nominally within 
one and a half minutes. For increased accuracy, differ- 
ential positioning capability is built-in. 

The TANS is intended for applications where size, 
weight and power are at a premium. Features include 
no requirement for initialisation, automatic satellite 
selection algorithms, high reliability and low mainten- 
ance costs and easy integration, interface and 
operation. 


Specifications 

Dimensions: (receiver) 127 x 207 x 56 mm 
(antenna) 96 x 102 x 19 mm 

Weight: (receiver) 1.27 kg 

(antenna) 0.17 kg 

Power supply: 9-32 V DC, <3 W 

Operating temperature: —40 to +71°C 
Accuracy: (position) 25 m SEP 

(velocity) 0.2 m/s RMS 

(time) UTC to 1 ms 


Contractor 
Trimble Navigation Ltd. 


The TANS II receiver and antenna unit 


TANS Vector receiver system 

The TANS Vector is a solid-state attitude determination 
and position location system. The compact and rugged 
receiver offers a comprehensive range of capabilities. It 
is ideally suited for airborne navigation applications that 
currently use gyro-based systems to determine three- 
axis attitude and position. The TANS Vector provides 
azimuth, pitch and roll angles, position, velocity, time, 
differential positioning and waypoint navigation using a 
continuous tracking L1 C/A code receiver. 

The system is comprised of two major sub-assem- 
blies: the Receiver Processor Unit (RPU), with bi-direc- 
tional RS422 interface, and a three- or four-element 
antenna array. An optional control display unit is avail- 
able or the TANS Vector can be integrated into the 
user’s system. The attitude receiver consists of two cir- 
cuit cards, which make it ideal for RPU embedded 
applications. The system is designed to withstand 
extreme shock and vibration and a broad range of oper- 
ating temperatures. 


Specifications 

Dimensions: (RPU) 127 x 207 x 56 mm 
(antenna) 96 x 102 x 19 mm 

Weight: (RPU) 1.4 kg 

(antenna) 0.18 kg 

Power supply: 9-32 V DC, <4.5 W 
Reliability: >10 000 h MTBF 


Contractor 
Trimble Navigation Ltd. 
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The Trimble TANS Vector receiver system consists 
of a receiver processor unit and antenna array 


TNL-1000 GPS receiver 


The TNL-1000 provides users with an advanced six- 
channel continuous parallel tracking receiver which 
can track up to nine satellites and provide 15 m RMS 
position accuracy anywhere in the world. It rapidly cal- 
culates a new position and measures speed to a tenth 
of a knot in all weather conditions. 

All the desired navigation features and functions are 
included in a_ lightweight low-power-consumption 
design. On initialisation, the TNL-1000 automatically 
determines position. Navigation is then instantaneously 
calculated and displayed on a high contrast super-twist 
LCD. A destination can be selected from either an inter- 
nal Jeppesen worldwide database of airports, VORs 
and NDBs or from one of 250 user-defined waypoints. A 
front-loading Jeppesen NavData card capability is a 
future upgrade option. 

Flight plans of up to 20 waypoints are easily edited 
and desired flight routes may be reversed. A search fea- 
ture displays the 20 nearest airports, VORs, NDBs or 
user-defined waypoints. A calculator mode makes fuel 
computations easy, determines winds aloft and TAS 
and will calculate pressure and density altitudes. 


Specifications 

Dimensions: (receiver) 160 x 274.3 x 50.8 mm 
(antenna) 95.2 x 101.6 x 19 mm 

Weight: (receiver) 1.09 kg 

(antenna) 0.18 kg 

Power supply: 10-36 V DC 


Contractor 
Trimble Navigation Ltd. 


The TNL-1000 GPS receiver 


TNL-7880 airborne GPS/Omega 


receiver 

The TNL-7880 is a high performance GPS and Omega/ 
VLF system for general aviation. The combination of the 
precise accuracy of the GPS and Omega/VLF allows 
position calculations to within a few metres worldwide, 
24 hours a day and in all weathers. The TNL-7880 navi- 
gates in either GPS or Omega/VLF mode to provide 
accurate positioning for long-range navigation. Six GPS 
channels allow it to track up to eight satellites con- 
stantly and utilise the optinum combination to ensure 
accuracy of position and altitude at one second or less 
intervals. 

The CDU utilises a seven-colour CRT display, for- 
matted in eight 14-character lines. The full alphanu- 
meric keypad eliminates unnecessary keystrokes and 
minimises the possibility of operator error. The system 
will interface with flight directors, autopilots and, 
through its ARINC databus, most long-range navigation 
and EFIS systems. 

The pilot can manage his own flight plan storage of 
2480 waypoints, organised in up to 170 different plans. 
An optional database is also available, providing the 
pilot with navigational data on over 60 000 waypoints 
located throughout the world, and is_ periodically 
updated through the Jeppesen NavData service. 


The Trimble navigation TNL-7880 Omega/VLF 

navigation system showing (left to right) the 

antenna coupler unit, control/display unit and 
navigation processor unit 
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Specifications 

Dimensions: (control display unit) 146 x 95.2 x 
196.8 mm 

(navigation processor unit) 124.5 X 193 X 322.6 mm 
(Omega aerial control unit) variable 

(GPS aerial control unit) 95.2 x 101.6 x 19 mm 
Weight: (control display unit) 2.09 kg 

(navigation processor unit) 4.94 to 5.67 kg 

(Omega aerial control unit) 0.81 to 2.81 kg 

(GPS aerial control unit) 0.17 kg 

Power supply: 28 V DC, 28 W 


Contractor 
Trimble Navigation Ltd. 


TNL-7900 airborne GPS/Omega 


receiver 

The TNL-7900 is an Omega/VLF system that integrates 
a six-channel GPS receiver. The combination of Omega 
and GPS allows position determination to within a few 
metres anywhere in the world, 24 hours a day, under all 
weather conditions. 

The TNL-7900 is a full ARINC 599 Omega navigation 
system that is a form, fit and function replacement for 
other ARINC 599 systems. It will navigate in either 
Omega/VLF or GPS mode. Its six GPS channels allow it 
to track up to eight satellites constantly and utilise the 
optimum combination for assured accuracy of position 
and altitude at one second or less intervals. 

The system features full cockpit interfacing capabil- 
ities to analogue and electronic flight instruments, auto- 
pilots and specialised digital outputs to radars and map 
displays. The CDU utilises a seven-colour CRT display 
formatted in eight 14-character lines. The full alphanu- 
meric keypad eliminates unnecessary keystrokes and 
minimises the possibility of operator error. 

The pilot can manage an internal flight plan storage 
of 2480 waypoints, organised in up to 170 different 
plans. An optional database is also available, providing 
the pilot with navigational data for over 60 000 way- 
points located throughout the world, and periodically 
updated through the Jeppesen NavData service. With 
the optional database, the TNL-7900 becomes a navi- 
gation management system, accepting position infor- 
mation from Tacan and DME/DME sensors. 


Specifications 

Dimensions: (control display unit) 146 x 95.2 x 
196.8 mm 

(receiver processor unit) 196.8 x 193 x 497.8 mm 
(Omega aerial control unit) variable 

(GPS aerial control unit) 95.2 x 101.6 x 19 mm 
Weight: (control display unit) 2.54 kg 

(receiver processor unit) 7.26 kg 

(Omega aerial control unit) 0.81-2.81 kg 

(GPS aerial control unit) 0.17 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz, 28 W 


Contractor 
Trimble Navigation Ltd. 


a ie 


, O8e $2 @¢¢@ 
Secoeesos 


The Trimble TNL-7900 airborne GPS/Omega receiver with the CDU (left) and 
receiver processor unit (right) 


TNL-8000 airborne GPS sensor/ 


navigator 

The TNL-8000 is a high performance rack-mounted 
GPS receiver which upgrades previously installed navi- 
gation systems to provide worldwide precise position, 
track and velocity data. Its six channels allow it to track 
up to eight GPS satellites continuously and selects the 
optimum combination to ensure accurate position and 
altitude at one second intervals or less. 

Information is output through an ARINC 429 databus 
which is compatible with most long-range navigation, 
flight management and EFIS systems. Optional inter- 
faces include RS232 and PTTI. 

Combined with the optional control display unit, the 
TNL-8000 becomes a GPS navigation system, supply- 
ing the pilot with detailed flight information. The CDU 
uses a seven-colour CRT display, formatted in eight 14- 
character lines. 


Specifications 

Dimensions: (receiver processor unit) 368.3 x 196.6 x 
57.2 mm 

(antenna) 95.2 x 101.6 x 19 mm 

(optional CDU) 146 x 95.3 x 196.6 mm 

Weight: (receiver processor unit) 2.73 kg 

(antenna) 0.17 kg 

(optional CDU) 2.1 kg 


The Trimble TNL-8000 airborne GPS navigation 
system 


Contractor 
Trimble Navigation Ltd. 


GPLCS-1050 sensor 
The GPLCS-1050 sensor is a combination GPS and 
Loran C sensor housed in a 1 MCU box. The GPS moad- 
ule features the five-channel receiver utilised in the 
GPS-950 (see item below). The Loran C receiver uses 
up to four chains and eight stations simultaneously, 
producing a true multiple station, multiple chain navi- 
gation solution. 

The sensor is controlled by and through UNS flight/ 
navigation management systems. 


Status 
Under development and expected to be in production 
by summer 1993. 


Contractor 
Universal Navigation Corporation. 


GPS-950 sensor 

The GPS-950 GPS sensor has been specifically 
designed to interface with UNS flight management and 
navigation management systems. 


The GPS-950 utilises a five-channel receiver 


designed to process continuously pseudo range and 
range rate measurements from the four or more satel- 
lites having the best geometry and to output a navi- 
gation solution which includes three-dimensional 
position and velocity, time and status. When necessary, 
the fifth channel is used to gather ephemeris data from 
all the satellites in view, allowing rapid adaption to 
obscuration. Otherwise, it is used to gather navigation 
data. In degraded constellation geometries, the 
GPS-950 will continue to provide two-dimensional navi- 
gation, using measurements from three satellites along 
with either GPS-corrected pressure or baro-corrected 
altitude. 

Operation of the GPS-950 is controlled through and 
by the UNS systems with no additional control or dis- 
play required. The GPS-950 provides outputs for up to 
three, and can accept inputs from two, UNS systems. 
Digital communications via low-speed ARINC 429 for- 
mat are utilised between the sensor and UNS systems. 
These can integrate position data from the GPS-950 
sensor with other long- and short-range navigation sen- 
sors to derive a highly accurate best computed 
position. 

Integrity of the GPS position solution is monitored by 
both the GPS-950 sensor and the UNS systems with 
appropriate messages provided to the pilot. 


Specifications 

Dimensions: (sensor) 194 x 25.1 x 386.8 mm 
(antenna) 119.4 x 73.7 X 57.2 mm 

Weight: (Sensor) 1.5 kg 

Power supply: 18-32 V DC, 20 W 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


UNS-764 Omega/VLF sensor 

The UNS-764 Omega/VLF sensor was designed to 
operate in conjunction with the Universal’s UNS-1 flight 
management and navigation management systems, 
working either alone or in combination with inertial, 
GPS or Loran C sensors. The system comprises an 
antenna and receiver, the control/display unit of the 
UNS-1 system providing the necessary management 
functions. Gate array and surface mount technologies 
combine to reduce the size and weight of the UNS-764 
system over previous Omega/VLF sensors. Operation 
is automatic, control being exercised via the UNS-1. 


Universal GPS-950, 


From 
GPLCS-1050 and LCS-850 1 MCU sized sensors 


left to right, the 


Five independent receive channels enable all available 
Omega, and up to eight VLF, stations to be monitored 
simultaneously. 


Specifications 

Format: ARINC 600/2 MCU 
Weight: 2.9 kg 

Power supply: 28 V DC, 15 W 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


UNS 764-1 GPS/Omega/VLF 


sensor 
The UNS 764-1 is a combination GPS and Omega/VLF 
sensor. It has been designed for use with UNS Flight 
Management Systems (FMS) and can be installed 
alone, with a second 764-1 or in conjunction with other 
GPS, Omega/VLF, inertial or Loran C sensors. 
Operation is fully controlled through and by the FMS. 
No additional cockpit control or display is required. Full 
digital communications via two-wire ARINC 429 format 
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are utilised between the sensor and the FMS. The pos- 
ition data from both GPS and Omega/VLF components 
are independently tracked and integrated into the best 
computed position calculation within the FMS. 

The GPS sensor component utilises a dual channel 
processing system architecture. One channel is dedi- 
cated to sequential tracking of all acquired satellite sig- 
nals and the generation of pseudo range and pseudo 
range rate. The other channel performs utility functions 
such as Satellite signal location and acquisition, signal 
re-acquisition and data synchronisation and demodu- 
lation. All visible satellites are tracked. Typical accu- 
racies are within 25 m horizontal and 40 m vertical. 

The Omega/VLF receiver features five independent 
channels which track all available Omega, and up to 
eight VLF, stations simultaneously. Four channels are 
dedicated to the primary Omega frequencies. One 
agile channel is used to tune each VLF station and the 
Omega discretes sequentially. Advanced synchronis- 
ation algorithms and the ability to use both primary and 
discrete Omega frequencies result in typical Omega 
synchronisation times of under 30 seconds. Ready to 
go times are generally less than a minute from turn-on. 
Omega/VLF position information is typically accurate 
to within 1.5 nm. 


Specifications 

Dimensions: (Sensor) 199.6 x 57.1 X 388.6 mm 
(antenna) 119.4 x 73.7 xX 60.5 mm 

Weight: (sensor) 3.6 kg 

Power supply: 28 V DC, 24 W 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


UNS-LCS Loran C sensor 


The UNS-LCS Loran C sensor is designed to operate in 
conjunction with the company’s UNS-1 flight and navi- 
gation management systems. 

The system can operate alone, or in conjunction with 
inertial, GPS or Omega/VLF sensors. It is controlled 
through the UNS-1 and comprises only a single receiver 
box and antenna, the UNS-1 providing the control/dis- 
play unit. It uses all available Loran C transmissions 
from up to three chains simultaneously to compute a 
best position, computer-controlled notch filters reduc- 
ing interference from any non-Loran signals on adjac- 
ent frequencies. 

The UNS-LCS is VFR/IFR approved and meets 
NAT-MNPS. 


Specifications 

Dimensions: 194.1 x 56.9 x 387.6 mm 
Weight: (receiver) 3.2 kg 

Power supply: 28 V DC, 20 W 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 


UNC-RRS radio reference sensor 
The radio reference sensor has been designed to pro- 
vide DME, VOR and Tacan radio data for the UNS-1 
flight and navigation management system. It is remotely 
tuned through the UNS-1 CDU via an ARINC 429 data- 
bus and each RRS can support two UNS-1 systems. 


Specifications 

Dimensions: 194.1 x 56.9 x 387.6 mm 
Weight: (receiver) 3.3 kg 

Power supply: 28 V DC, 20 W 


Status 
In production. 


Contractor 
Universal Navigation Corporation. 
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CMA-900 navigation management 


system 

The CMA-900 handles inputs from up to six external 
navigation sensors to give two-dimensional navi- 
gational capability via cockpit instruments. It is compat- 
ible with AFCS in aircraft wired for analogue or digital 
systems and two systems can be cross-coupled to give 
dual system redundancy. 

The basic CMA-900 can be integrated with an exter- 
nal digital driven ARINC 429 coupled scanning DME for 
RNav. Optionally it is available with a built-in five-chan- 
nel Omega/VLF receiver or with a GPS receiver. The 
system comprises two units: a Navigation Management 
Unit (NMU) and a Control/Display Unit (CDU). 

Storage for 10 000 waypoints is provided in the inte- 
grated database which can be loaded or updated from 
floppy disks via a portable flight data loader unit. Future 
facilities will include the ability to update the database 
via an ACARS link. 

The NMU uses Canadian Marconi’s CMA 2014 eight- 
colour CRT control and display unit incorporating wide 
graphics capability, eight lines of 16 characters each 
and extensive built-in self-test. The CMA-900 is fully 
compatible with ARINC 429. 


Specifications 

Dimensions: (NMU) 61 x 200 x 325 mm 

(CDU) 146 x 172 x 198 mm 

Weight: (NMU) 4.54 kg 

(CDU) 3.63 kg 

Power supply: 115 V AC, 80 W or 28 V DC, 60 W. 


Status 
In production. The CMA-900 has been delivered for the 
REGA Swissair Ambulance A109-K2 helicopter. 


CANADA 


Contractor 
Canadian Marconi Company Avionics Division. 


CMA-2082 avionics management 


system 

The CMA-2082 Avionics Management System (AMS) is 
a microprocessor-controlled management system that 
can interface with a wide range of avionic equipment 
via a MIL-STD-1553B or ARINC 429 databus. A discrete 
interface assembly can be added to integrate other 
avionic systems. 

The AMS uses a Thin Film Electro-Luminescent 
(TFEL) flat panel display with contrast enhancement/ 
bandpass filters to achieve both sunlight-readability 
and night vision goggles compatibility. The display is 
formed of active picture elements (pixels) arranged in 
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The CMA-2082 avionics management system 


an active display area of approximately 3 x 3 in (76 x 
76 mm). A larger display, known as the CMA-882-5, with 
an active display area of 76 x 125 mm, is also available. 
A comprehensive keyboard with 31 keys forms an inte- 
gral part of the front panel and includes 10 soft keys 
whose functions are assigned by the system software 
and displayed on the screen. Extensive processing 
capability is based on an Intel 80486. 

Typical applications for the CMA-2082 include Com- 
munications, Navigation and Identification (CNI) func- 
tions; navigation control and display; integrated 
weapons controller and digital map controller. Other 
capabilities can be added to meet customer specifi- 
cations with built-in maths co-processor and cache, 
and an Intel 82786 graphics processor. 


Specifications 

Dimensions: 152 x 146 X 181 mm 

Weight: 4.5 kg 

Power supply: 28 V DC, 60 W max 

Display size: 76 x 76 mm; 192 x 192 pixels 

Display capacity: 12 lines, 21 characters per line 
Visibility: readable in 10 000 ft candles of incident light 
Memory: 256 kbytes UVPROM _ expandable to 
512 kbytes; 16 kbytes RAM; 8 kbytes EEPROM; 512 
and 1024 kbytes FLASH, programmable via RS232 or 
MIL-STD-1553 interface 

Environment: MIL-E-5400, Class 1A 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 
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Flight control computer 

The flight control computer carries out automatic pre- 
flight, in-flight and post-flight tests of the integrated 
flight and navigation system and provides all necessary 
information on alerts and current modes and subsys- 
tem states on the airborne displays. It generates signals 
for the flight director control mode during take off, con- 
trol wheel steering and altitude hold. Control law defi- 
nition is based on vertical and horizontal control signals 
provided by the flight management computer system. 
Co-ordinated execution of signals from the flight man- 
agement system by the flight control computer system 
and thrust control computer system provides control 
during climb, separation and preprogrammed track 
hold and change, descent and approach. 

The system enables automatic and flight director 
approach using glidepath localisers, ILS and MLS, as 
well as Cat IIIA and Cat IIIB landing and go-around, and 
generates signals for aircraft longitude and lateral 
autotrim. 


Specifications 

Dimensions: (computer) 8 MCU 
(panel) 460 x 80 x 254 mm 
Weight: (computer) <11.4 kg 
(panel) <7.5 kg 

Reliability: >5000 h MTBF 


Status 
Designed for 
control. 


passenger aircraft automatic flight 


Contractor 
Aviaexport. 


SAU-1T automatic flight control 


system 

The SAU-1T automatic flight control system provides 
for automatic control from a height of 660 ft after take 
off to a height of 100 ft on approach to landing. 


Status 
Fitted on the Ilyushin-62/MK Classic. 


Contractor 
Aviaexport. 


SAU-42 automatic flight control 


system 

The SAU-42 automatic flight control system permits 
landings in ICAO Category Il weather minima con- 
ditions of 40 m (131 ft) cloudbase and 300 m (985 ft) 
visibility. 


Status 
Fitted on the Yak-42 Clobber. 


Contractor 
Aviaexport. 


Thrust control computer 
The thrust control computer carries out automatic pre- 
flight, in-flight and postflight tests of the integrated 
flight and navigation system and provides all necessary 
information on alerts and current modes and subsys- 
tem states on the airborne displays. It generates the 
RPM number signals for the director flight control 
mode and indicates the maximum values on the air- 
borne displays and holds and controls RPM, indicated 
airspeed and Mach number. Control law definition is 
based on the RPM signals provided by the flight man- 
agement computer system. It also generates correction 
signals for the automatic engine control system. 
Co-ordinated execution of signals from the flight 
management system by the flight control computer sys- 
tem and the thrust control computer system provides 
control during climb, separation and preprogrammed 
track hold and change, descent and approach. 


Specifications 

Dimensions: (computer) 6 MCU 
(panel) 146 x 80 x 170 mm 
Weight: (computer) <9.6 kg 
(panel) <2 kg 

Reliability: >5000 h MTBF 


Status 
Designed for automatic control of thrust on passenger 
aircraft during all phases of flight. 


Contractor 
Aviaexport. 
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Co-operative programmes 
ELECMA is participating in several international co- 
operative programmes. 

It produces, with GE Aircraft Engines (USA), the twin- 
lane FADEC 1 units for the GE/SNECMA CFM56-5A1 
and GE CF6-80C2 turbofans. 4000 sets of FADEC 
printed circuit boards had been delivered by the end of 
1992, for 2000 engines. 

ELECMA has developed with GE Aircraft Engines a 
new generation of units, called FADEC 2, for CFM56-5C 
and CF6-80E turbofan engines. 500 input/output mod- 
ules have already been delivered, equipping 250 
engines for ground and in-flight tests. 

ELECMA is developing with GE Aircraft Engines a 
derivative FADEC unit for the GE 90 turbofan engine. 
Forty prototype sets have already been delivered. 

ELECMA is engaged in a co-operation with Lucas 
Aerospace in developing the HECU 200, a twin-lane 
FADEC unit, for the Rolls-Royce/Turbomeca/MTU 
RTM 322 turboshaft engine. Thirty prototypes have 
been delivered for the EH 101 helicopter in-flight tests. 

As a main contractor, ELECMA is developing with 
BGT the ECMU, a FADEC unit for the MTU/Turbo- 
meca/Rolls-Royce MTR 390 turboshaft engine for the 
Tiger helicopter. Twenty-seven prototypes have been 
delivered for in-flight tests. A twin-lane FADEC 1 unit for the CFM56-5A1 and CF6-80C2 turbofans 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


RM 1627 full authority digital 


engine control 

The RM 1627 full authority digital engine control is in 
production and is fitted on the M53-P2 engine for the 
Mirage 2000 aircraft. 


Status 
More than 450 units have been delivered to the French 
and foreign air forces. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


Ss 


HECU 200 FADEC unit for the RTM 322 turboshaft 


The RM 1627 digital computer for full authority 
control of the M53-P2 engine 


RN 1763 and 1764 full authority 


digital engine control units 

ELECMA is currently manufacturing Arrius 1M and RN 
1764 units for Turbomeca TM 319 and TM 333 engines 
respectively. These modular units are composed of five 
or six plug-in modules depending on the type of engine. 
The RN 1764 FADEC unit is a RN 1763 with an 
additional module which ensures variable stator vane 
control. 


Status 
Production at the end of 1992 stood at 225 units. 


Contractor : eis) 
ELECMA, the Electronics Division of SNECMA. The ECMU for control and monitoring of the MTR 390 turboshaft 
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RN 1901 full authority digital 


engine control unit 
A twin-lane RN 1901 FADEC performs control and 
monitoring of the M88-2 engine for the Rafale aircraft, 
with two identical control units. 


Status 
Under development. More than 60 prototypes have 
been delivered for ground and in-flight tests. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


RN 1993 full authority digital 


engine control unit 

ELECMA is supplying RN 1993 FADEC units, which 
have been adapted from the RN 1763 FADEC unit, for 
Turbomeca Makila 1A2 turboshaft engines. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


RN 2151 full authority digital 


engine control unit 

ELECMA has developed the RN 2151 FADEC unit for 
the Arrius 2C turboshaft engine. It is a version of the RN 
1763, hardened to HIRF and _ new lightning 
requirements. 


Status 
Production at the end of 1992 stood at 25 units. 


Contractor 
ELECMA, the Electronics Division of SNECMA. 


One of the two identical RN 1901 FADEC units for 
the M88-2 engine in the Rafale 


AFDS 95 flight control system 

The AFDS 95, designed for IFR operation with light and 
medium helicopters, is a modular system consisting of 
a basic two to four axis autopilot computer, coupler 
flight director computer and associated equipment. In 
the event of a coupler flight director computer failure 
the system is reconfigured in its basic mode, which 
allows the pilot to complete his mission. 

By using inputs from vertical and directional gyros, 
the digital autopilot computer provides references for 
automatic control relative to attitude and heading. The 
basic autopilot functions are cyclic and yaw damping, 
long-term pitch and roll attitude hold and long-term 
heading hold in cruise and hover. The fourth axis facility 
is intended for operators needing transition and hover 
capability. The autopilot computer drives the electro- 
mechanical actuators in the control circuit and, when 
coupled to the coupler flight director computer, the trim 
and artificial feel actuators. More comprehensive ver- 
sions incorporate a coupler flight director and digital 
panel-mounted computer which interfaces the navi- 
gation equipment to the attitude director indicator 
and/or autopilot computer. 

With up to 11 push-buttons, the coupler flight direc- 
tor computer permits the selection of operating modes 
which include Hdg, Nav, IAS, VS, GS, B Alt, App 1, App 
2, Hov, R Alt and Clb. The coupler flight director com- 
puter includes co-ordination and collective, yaw and 
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The Sextant Avionique AFDS 95 autopilot system 


cyclic coupling, together with longitudinal and lateral 
speed control when using Doppler signals. 

The AFDS 95 flight control system is transparent, 
therefore the pilot’s control inputs are detected and the 
attitude hold terms removed to keep the autopilot from 
resisting pilot control in manoeuvring flight. The system 
is approved to FAA TSO C9C. 


Status 
In service on the B222 and A109 helicopter and in 
production. 


Contractor 
Sextant Avionique. 


AP 205 autopilot 


The AP 205 autopilot was designed at the request of 
the French Air Force for the French version of the Sepe- 
cat Jaguar. It is a simple and rugged system allowing 
pilots to fly hands-off while conducting other oper- 
ational tasks. 

Autopilot facilities include pitch attitude and altitude 
hold in the pitch axis and heading hold in the roll axis. 
Trim functions provide automatic pitch trim and manual 
trim assist in roll. Further modes for navigation or guid- 
ance purposes can be added. Modular construction is 
claimed to minimise maintenance and the system is 
designed to be retrofitted into aircraft not equipped 
with autopilot. The first autopilot was delivered to the 
French Air Force in November 1981. 


Specifications 

Dimensions: 124 x 210 x 253 mm 

Weight: 5.4 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, <40 VA 
26 V AC, 400 Hz, 3 phase, <1 VA 

28 V DC, 15 W 


Status 
In service in the French Air Force Sepecat Jaguar. 


Contractor 
Sextant Avionique. 


AP 305 autopilot/flight director 


system 
The AP 305 autopilot and flight director system is 
derived from an earlier Sextant Avionique system, the 
Tapir, which equipped civil Fokker F27 and French Air 
Force Nord 262 light transports. For French Navy Nord 
262s a radio altimeter low altitude mode has been add- 
ed for low flying operations over the sea. It is an ana- 
logue system with sideslip suppression, turn 
co-ordination and Category | auto-approach capability. 
Flight director/autopilot facilities include altitude cap- 
ture and hold, selected heading capture and hold, 
VOR/ILS capture and tracking, attitude hold and appro- 
priate operation indications and alerts. 

There are also a sideslip detector and four servo 
actuators. 


Specifications 

Dimensions: (system computer) 421 x 125 x 194 mm 
(control panel) 180 x 146 x 57 mm 

(mode selector) 135 x 146 x 27 mm 

Weight: (excluding actuators) 8.6 kg 

(including actuators) 21.6 kg 

Power supply: 115 V AC, 400 Hz, single phase, <80 VA 
28 V DC, <150 W 


Status 
In service in French Navy and Air Force Nord 262 
aircraft. 


Contractor 
Sextant Avionique. 


AP 405 autopilot and autothrottle 


system 

The AP 405 has been specially designed to monitor 
height above sea level, to meet the requirements of the 
French Navy for the low altitude and high-speed oper- 
ations of its carrier-borne Dassault Super Etendard. 


France / FLIGHT MANAGEMENT AND CONTROL 405 


Precise angle of attack holding is provided by the 
autothrottle, including during carrier approaches when 
precise control is a deciding factor in achieving consist- 
ency and safety of operations. 

Autopilot functions are pitch hold, altitude capture 
and hold, heading hold (with control wheel steering 
override), semi-automatic pitch trim and the provision 
for instinctive disconnect to make rapid flight path 
changes. At very low altitudes there is also a radio alti- 
tude hold mode with continuous flight path monitoring. 
The autothrottle system can capture and hold a selec- 
ted angle of attack. 


Specifications 

Dimensions: (system computer) 409 x 198 x 94 mm 
(control/indicator panel) 115 x 26 x 150 mm 
(autothrottle actuator) 120 x 120 x 200 mm 

(angle of attack selector panel) 37 x 45 x 50 mm 
Total weight: 7.9 kg 

Power supply: 115 V AC, 400 Hz, single phase, <60 VA 
26 V AC, 400 Hz, single phase, <1 VA 

28 V DC, <60 W 


Status 
In service in French Navy Super Etendard aircraft. 


Contractor 
Sextant Avionique. 


AP 505 autopilot 

The AP 505 has been designed for Mach 2+ combat air- 
craft. Pilots of the Dassault Mirage F1, which is 
equipped with the system, claim to be satisfied with its 
reliability and ease of use. The system can be switched 
on before take off, and engaged or disengaged by a 
handgrip trigger on the control column. In basic mode it 
maintains the longitudinal attitude, held when the pilot 
releases the stick trigger, and either the heading or 
bank angle, depending on whether re-engagement is 
effected at a bank angle of less or more than 10°. Auto- 
pilot modes provide automatic flight at a preselected 
altitude, heading or VOR/Tacan/ILS radio-aid bearing. 
Limits on attitude hold facilities are +40° in pitch and 
+60° in roll. 


Specifications 

Dimensions: (system computer) 190 x 202 x 522 mm 
(function selector unit) 132 x 142 x 27 mm 

(heading selector unit) 99 x 35 x 80 mm 

Total weight: 14.9 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, <100 VA 
26 V AC, 400 Hz, single phase, <6 VA 

28 V DC, <15 W 


Status 
In service in Dassault Mirage F1 aircraft. More than 600 
sets have been built and supplied to eight countries. 


Contractor 
Sextant Avionique. 


AP 605 autopilot 

The AP 605 is a digital flight control system developed 
for the Dassault Mirage 2000 supersonic combat air- 
craft. The high capacity Sextant Avionique Series 7000 


The Sextant Avionique AP 605 digital flight 
control system was developed for the Dassault 
Mirage 2000 


computer allows future extensions to the basic 
autopilot, to provide new modes suited to the particular 
missions flown by the aircraft. Flight control signals 
which pass between the autopilot and the Mirage 2000 
fly-by-wire flight control system use a digibus serial data 
transmission system. 

The AP 605 provides semi-transparent control, 
meaning that it is engaged or disengaged simply by 
releasing or taking hold of the control stick, which has a 
trigger switch in the hand-grip. There is a high degree of 
internal monitoring, and computer design and organis- 
ation have been configured to reduce onboard main- 
tenance. In basic mode the autopilot will hold pitch 
angle to any value within the range +40°, or bank angle 
in the range +60°. Additionally there are altitude cap- 
ture and hold modes, preset altitude acquisition and 
fully automatic approach capability down to 200 ft. The 
Mirage 2000N_ version autopilot includes a 
terrain-following mode. 

The Mirage 2000D version includes coupling with the 
air-to-ground fire-control system and the capability of 
very low altitude capture and hold over the sea. 


Specifications 

Dimensions: (system computer) 194 x 124 x 496 mm 
(control unit) 24 x 146 x 115 mm 

Total weight: 12.7 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, <100 VA 
26 V AC, 400 Hz, single phase, <1 VA 

28 V DC, <30 W 


Status 
In service in Dassault Mirage 2000 aircraft. 


Contractor 
Sextant Avionique. 


AP 705 autopilot 
The AP 705, equipping the Atlantique 2 ASW aircraft, is 
designed to provide precise flight path control and a 
high level of safety at very low altitudes above the sea. 
The system can hold a course while maintaining alti- 
tude. These levels of performance are made possible 
by the quality of inertial data available on the aircraft 
and by the versatility of the microprocessor-based com- 
puter. Built-in automatic testing enables the operation 
of the system and its safety devices to be checked 
before take off, and also facilitates onboard 
maintenance. 

The three-axis autopilot includes pitch trim and can 
drive a flight director system. Autopilot modes permit 


The Dassault Mirage F1 fighter has the Sextant Avionique AP 505 autopilot 
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The AP 705 autopilot 


pressure altitude hold, glideslope beam tracking (in 
Category | weather minima) and radio altitude hold over 
the sea at very low levels in reduced visibility. Lateral 
modes provide for holding the heading or course at the 
time of engagement, heading hold and homing or track- 
ing on radio navaids, or navigation waypoints. 


Specifications 

Dimensions: (system computer) 384 x 256 x 194 mm 
(control unit) 200 x 164 x 67 mm 

(servo-actuator) 185 x 183 x 101 mm 

Total weight: 23 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, <50 VA 

28 V AC, <150 VA 


Status 
In production for the Dassault Atlantique maritime 
patrol aircraft. 


Contractor 
Sextant Avionique. 


AP 725 autopilot 

The AP 725 is used in the retrofit of the Boeing C-135FR 
flight control system and has been adapted from the AP 
705 autopilot (See previous entry). The digital AP 725, 
with its pilot/system dialogue interface, eases in-flight 
refuelling operations. 

In basic mode, the autopilot holds pitch attitude and 
heading or bank angle. Additionally, the AP 725 permits 
baro altitude capture and hold, selected heading hold, 
tracking on navaids or navigation waypoints and auto- 
matic approach down to 200 ft. An automatic mach/ 
IAS mode permits an optimisation of the climbing 
phase. 


Specifications 

Dimensions: (system computer) 384 x 256 x 194 mm 
(control unit) 126 x 57 X 130 mm 

(servo actuator) 185 x 183 x 101 mm 

Weight: 23 kg total 

Power supply: 26 V AC, 400 Hz, <2 VA 

28 V DC, <190 W 


Status 
In service in French Air Force Boeing C-135FR aircraft. 


Contractor 
Sextant Avionique. 


AP 2000 autopilot system 


The AP 2000 autopilot system is designed specifically 
for VFR or IFR operation with light and medium helicop- 
ters. The system performs attitude stabilisation, basic 
Cruise and approach modes for two or three axes of the 
helicopter. Built-in automatic testing enables the oper- 
ation of the system and its safety devices to be checked 
before take off and also facilitates onboard 
maintenance. 

The AP 2000 autopilot system consists of one fully 
digitable Computer, one controller/programmer and 
serial and trim actuators. The AP 2000 autopilot com- 
puter drives serial actuators on the cyclic and yaw axes 
to perform stabilisation, attitude hold with beep trim 


control and heading hold. The parallel actuators are dri- 
ven by the computer to achieve an automatic trim func- 
tion. With the AP 2000 system, cruise and approach 
can be flown using standard modes such as altitude 
hold, heading select, IAS hold, VOR navigation, glide- 
slope and localiser approach or back course localiser 
approach. Altitude and vertical speed select modes are 
optional. 


One of the main features of the AP 2000 system is its 
adaptability towards the various possible helicopter 
configurations in terms of certification, operational or 
flight characteristics requirements. 

The AP 2000 system also incorporates numerous 
features for simplified automatic line and shop 
maintenance. 


Status 
In development. 


Contractor 
Sextant Avionique. 


APFD 800 autopilot/flight director 
The APFD 800 all digital autopilot/flight director has 
been developed for a wide range of aircraft, from light 
jet or prop fighters to medium transport, ASW or SAR 
aircraft. 

It has a modular architecture. All the subassemblies 
are designed for easy installation on existing aircraft as 
part of the upgrade operation. It offers basic and higher 
modes, with many specific functions in the horizontal 
and vertical planes. Safeties are designed for use down 
to very low altitude, with or without autothrottle. It can 
be coupled with radio navigation, INS or the flight man- 
agement system and is proposed with brushless DC 
motor actuators. 

The APFD 800 provides semi-transparent control of 
the aircraft, as it can be instinctively engaged or disen- 
gaged hands-on-stick. 


The Sextant Avionique APFD 800 autopilot/flight director consists of (left to right) the K264 control unit, 
K309 mode selector, B536 computer and actuator 


Specifications 

Dimensions: (computer) 4 MCU 
(control unit) 146 x 57 xX 140 mm 
(mode selector) 38 x 140 x 146 mm 
Weight: 7 kg total 

Power supply: 28 V DC, 73 W 


Status 
Selected by the French Navy for upgrade of its Alize 
maritime patrol aircraft. 


Contractor 
Sextant Avionique. 


Automatic flight control system 
for the A300 


Sextant Avionique leads the collaborative development 
of the European Airbus Automated Flight Control Sys- 
tem (AFCS) programme and has subcontracted system 
components to Smiths Industries (UK) and Bodensee- 
werk (Germany). Sextant Avionique was appointed 
prime contractor in November 1969. 

The predominantly analogue, dual/dual fail-oper- 
ational AFCS developed by these three companies has 
been installed in all Airbus A300 airliners except the for- 
ward-facing crew compartment models and the A300- 
600, which have a digital AFCS described later. 

The A300 AFCS is designed to provide automatic 
control at all stages of flight from initial climb to touch- 
down. It is certificated for operations to Category IIIA 
weather minima. Sextant Avionique points out that the 
AFCS is closely linked to the aircraft flight controls and 
uses sensors which are available in other systems, in 
addition to dedicated sensors. External references are 
provided by inertial navigation or heading reference 
units, air data computers, ILS/VOR receivers and radio 
altimeters. 

The AFCS 
subsystems: 


is divided into six independent 


Autopilot/flight director All processing functions in 
this subsystem are duplicated and processors are used 
which have two computational paths, so that there is an 
output for both a real and an ‘imaginary’ servo. The sys- 
tem can operate as a simplex self-monitoring system in 
non-critical operating modes and as a dual/dual fail- 
operational system in safety-critical modes. In cruise 
only one set of computers is used, but the second set is 
continuously synchronised and can be selected as a 
replacement if there is a malfunction. Both sets operate 
in unison during automatic landings. 

Each computer set comprises a longitudinal (pitch) 
and lateral (roll and yaw) computer, plus a logic com- 
puter. The latter generates operating logic and engage- 
ments, including indications on the cockpit control unit 
and mode indicators. It is a digital electronic unit which 
uses a 4kbyte read-only memory. Basic autopilot 
modes provided by the other computers, and 
sequenced by the logic computer, include pitch and 
roll/heading hold. 

Other autopilot modes from the pitch computer are 
altitude, speed and vertical speed hold, plus altitude 
acquisition with arm and capture phase facilities. The 
lateral computer provides heading preselect, VOR/Loc 
arm, capture and track and navigation mode facilities. 
The last include back beam approach using flight direc- 
tor guidance. Facilities jointly provided by the two com- 
puters are turbulence, auto-approach, flare and roll out 
for automatic landing, overshoot and control wheel 
steering modes. 

When cruise modes are used the computers auto- 
matically limit the amplitude and speed of commands, 
compare the amplifier outputs in both lanes of each 
computer and compare the actual servo output with the 
output of a pseudo-servo, or electronic image. Mechan- 
ical limiting is also incorporated in the control surface 
servos. 

In the automatic landing mode, both sets of com- 
puters are engaged and the configuration produces 
two direct servo-motor drives, and two ‘imaginary’ 
servo drives. A majority vote ensures continued oper- 
ation of the system after an initial failure and passive 
disconnection of the system after a second failure. 

In addition to the processors, a control unit on the 
flight deck glareshield provides all the controls for 
engagement of the autopilot/flight director modes and 
autothrottle. Each pilot also has a failure and perform- 
ance indicator which shows autopilot and autothrottle 
warnings, the system modes in use and the redundancy 
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The Airbus A300 autothrottle and autotrim equipment by subcontractor Bodenseewerk 


Hapag-Lloyd 


She 


The Airbus A300 airliner has the Sextant Avionique automatic flight control system 


level available during approach and landing. Two sets 
of dynamometric rods, comprising two rods per control 
column, are used to sense crew inputs during control 
wheel steering phases. 


Pitch trim This also uses a dual/dual fail-operational 
processor configuration. The system minimises resid- 
ual longitudinal control forces during periods of control 
activity by varying the setting of the variable incidence 
tailplane, when the autopilot is in use. During manual 
flight the crew can place the trim data at any desired 
position. The system also incorporates Mach trim com- 
pensation. Each active lane drives an independent trim 
actuator and if the active lane is a defective lane the sec- 
ond lane will take over. All the above operations are 
handled by two identical pitch trim computers. Two 
additional computers, which are for pitch compen- 
sation, produce additional pitch trim demands using tri- 
ple angle of attack data. When necessary, these units 
disengage the trim computers. A small control unit 
installed on the flight deck permits selection of either or 
both lanes of the overall trim system. 


Yaw damper This subsystem is also based ona dual/ 
dual layout, so that it will survive an initial failure and fail 
passively after a second failure. A control panel allows 
selection of either system lane and each lane has an 
identical set of lateral accelerometer and yaw rate gyro 
units, in each of which are two similar sensors. There is 
a connection from the lateral computer to each yaw 
damper computer so that roll angle can be used to co- 
ordinate yawing manoeuvres. 


Autothrottle This is asingle lane, self-monitoring sys- 
tem, analogous to one dual lane set of autopilot/flight 
director processors. It should disengage automatically 
on detection of a failure. The system has inputs appro- 
priate to drive speed select, N, limit, go-around and 
automatic landing flare modes. A single actuator drives 
separately clutched coupling units on each engine 
throttle and dynamometric rods assure easy pilot over- 
ride when necessary. Autothrottle mode controls are 
incorporated in the glareshield control panel. 


Test This is a subsystem dedicated to fulfilling the 
double function of fault location during flight for main- 
tenance purposes and monitoring of safety circuits. 
The detection of a defective unit is ensured by a con- 
tinuous reading in flight and on the ground on request 
of the go/no-go signals exchanged between the AFCS 
units and peripherals. This detection function is com- 
pleted by a display of resulting failure codes, initiated 
on request. The safety monitoring function consists of 
automatically testing the AFCS subsystem compara- 
tors during a ground test. 

The test system is duplicated to maintain integrity 
and complete segregation between the subsystems. In 
flight, the system is continuously checked by a self-test 
programme which shares processor time with the moni- 
toring programme. 

All test facilities are included in two identical digital 
computers. A test control and display panel is on the 
flight deck. 


Speed reference system This simplex, self-monitor- 
ing facility generates the pitch commands required dur- 
ing take off and go-around manoeuvres after autoland 
disconnect, and commands the autothrottles in N, limit- 
ing mode during abnormal angle of attack manoeuvres, 
or if windshear is encountered during approach. Take 
off references are to hold V, +10 kts or 18° pitch attitude 
and on go-around it will hold V,,, +10 kts or 18° pitch atti- 
tude. In the event of an engine failure it will hold V,,,. 


Computer units 

2 longitudinal computers each % ATR long 

2 lateral computers each %% ATR long 

2 logic computers each % ATR long 

2 pitch trim computers each 2 ATR long 

2 pitch compensation computers each “% ATR short 
2 yaw damper computers each 2 ATR long 

1 autothrottle computer 2 ATR short 

2 test computers each 2 ATR short 

1 speed reference system computer % ATR short 
Control units 

1 glareshield control panel 

2 mode indicators 
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1 trim engagement unit 

1 yaw damper engagement unit 

1 test control and display panel 

Other units 

2 pitch dynamometric rods (on control columns) 
2 roll dynamometric rods (on control columns) 
2 trim actuators 

2 lateral accelerometer units 

2 yaw-rate gyro units 

1 autothrottle actuator assembly 

2 autothrottle coupling assemblies 

2 autothrottle dynamometric rods 

1 two-axis accelerometer unit 


Status 
In service in the Airbus A300. 


Contractor 
Sextant Avionique. 


B 39 autocommand autopilot 
Introduced into French Air Force Dassault Mirage Ill 
interceptors since 1975 to replace older autocommand 
systems, the B 39 is now available for retrofit to other 
versions of the same aircraft type. It is a relatively simple 
system, but uses modern integrated circuit techniques 
to confer benefits in terms of performance, safety and 
maintenance standards. The new autocommand com- 
puter is physically interchangeable with the original 
equipment. 

Autopilot functions are reduced to attitude and alti- 
tude hold modes. Attitude hold includes short term ca- 
pability, stability augmentation and uniform artificial 
feel load against load factor irrespective of flight 
conditions. 


Specifications 

Dimensions: 264 x 200 x 140 mm 

Weight: 6.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, <25 VA 
28 VDC, <1A 


Status 
In service in Dassault Mirage III aircraft. 


Contractor 
Sextant Avionique. 


Centralised fault display system 
for the A320 


The concept of a Centralised Fault Display Interface 
Unit (CFDIU), pioneered for the A320, suits the need for 
effective maintenance tools which enable trouble 
shooting down to the faulty LRU. The CFDIU collects 
and processes all built-in test equipment messages 
from the main aircraft avionics subsystems. Mainten- 
ance information can be displayed for diagnosis either 
by the flight crew or ground personnel. 

The CFDIU receives all failure message output and 
stores it for subsequent use. It also performs a corre- 
lation check between messages separated by a short 
time interval that are assumed to have been generated 
by the same fault. It is possible for the CFDIU to transmit 
messages to the ground during flight by a data link, or 
printout all of the in-flight messages after the aircraft 
has landed. 

The CFDIU is packaged in a 4 MCU ARINC 600 box 
and consumes 25 W at 28 V DC. 


The Sextant Avionique centralised fault display 
interface unit 


Status 
In service in the Airbus A320. 


Contractor 
Sextant Avionique. 


Centre of gravity control 


computer 

The Centre of Gravity Control Computer (CGCC) con- 
trols the in-flight centre of gravity of the Airbus A310 air- 
craft in order to optimise performance and reduce fuel 
consumption. 

The calculation is achieved by inputs from the fuel 
quantity indicating system, the fuel feed system (that is, 
configuration) and associated systems such as the air 
data computer and flight management. 

The computer is designed in accordance with ARINC 
600 standards and as a self-monitored duplex com- 
puter system in a single box. 


Specifications 

Format: 2 MCU 

Weight: 3.7 kg 

Power supply: 28 V DC, 30 W 


Status 
In service, certificated on A310-300 aircraft. 


Contractor 
Sextant Avionique. 


Digital automatic flight control 
system for the A300, A310 and 
A300-600 


Digital processors replace the largely analogue 
elements of the existing automatic flight control system 
in the Airbus Industrie A300 wide-body airliner, bringing 
the standard of this AFCS up to that of an almost wholly 
digital system. This is available in all A300 production 
with the forward-facing crew compartment. The new 
system was first flown on the A300 in December 1980 
and entered service with Garuda Indonesian Airways in 
January 1982. It is certificated for Category IIIB oper- 
ation. The newer A310 version, the first of which 
entered service in April 1983, has the new digital auto- 
matic control system as standard. 

The digital automatic control system provides the 
flight augmentation functions of pitch trim in all modes 
of flight, yaw damping, including automatic engine fail- 
ure compensation when the autopilot is engaged, and 
flight envelope protection. It has a comprehensive 
complement of autopilot and flight director modes 
which permit automatic operations from take off to 
landing and roll out, a thrust control system which oper- 
ates throughout the flight envelope, and a derate capa- 
bility. It contains protection features against excessive 
angle of attack and has a fault isolation and detection 
system for line maintenance. 

The Sextant Avionique AFCS also integrates wind- 
shear detection as a combination of vertical and hori- 


The Airbus A310 has the Sextant Avionique digital automatic flight control system 


zontal shear components, with annunciation and flight 
guidance functions. 

Design has been in accordance with ARINC 600 and 
700 characteristics and has led to the adoption of 
ARINC 429 databusses between the automatic control 
system processors and sensors. Four to six processors 
are used, comprising two flight augmentation com- 
puters, one or two flight control computers (the second 
unit being necessary only if Category Ill automatic land- 
ing capability is required), together with a thrust control 
computer. A second thrust control option is available, 
and the system also includes a flight control unit provid- 
ing pilot interface with the autopilot/flight director and 
autothrottle functions, and a thrust rating panel which 
allows crew access to thrust limit computations. 

A further new item of equipment is an engagement 
unit, with pitch trim and yaw damper engage levers, 
autothrottle arm and engine trim controls, which is 
mounted in the flight deck roof panel. Two pitch and roll 
dynamometric rods are also used as control wheel 
steering sensors. There are two trim actuators, an 
autothrottle actuator, a coupling unit on each engine 
and two further dynamometric rods connected to the 
throttle control linkage. 

Flight deck controller equipment has been revised 
and a new autopilot/flight director and autothrottle 
mode selector is installed in the centre glareshield. Vari- 
able data can be entered by rotating selector knobs 
and shown by liquid crystal display readouts. The vari- 
ous modes are engaged by push-buttons. Modes avail- 
able are altitude capture and hold, heading select, 
profile to capture and maintain vertical profiles and 
thrust commands from the flight management system, 
localiser, landing and speed reference. Autothrottle 
modes include delayed flap approach, speed/Mach 
number select, and engine N, or engine pressure ratio 
selection. 

The thrust rating panel is mounted above the centre 
pedestal. This has comprehensive controls permitting 
thrust levels to be selected, depending on operating 
mode and providing for selection of such facilities as 
derated thrust take off. 

The fault isolation and detection system has a dedi- 
cated maintenance/test panel which, on a two-line by 
16-character display, provides written alert messages 
based on fault information from automatic testing activi- 
ties. This is conducted in all LRUs and includes fault 
isolation, tests to check for correct operation after 
maintenance action and on the ground automatic land- 
ing availability checks. Up to 30 faults from six flights 
can be stored and retrieved. 

Production of the new system is jointly conducted by 
Sextant Avionique (as prime contractor) and Smiths 
Industries (UK) with Bodenseewerk (Germany). 


Computer units 

1/2 flight control computer(s) (10 MCU size) 
1/2 thrust control computer(s) (8 MCU size) 

2 flight augmentation computers (8 MCU size) 
Control units 

flight control unit (glareshield) 

thrust rating panel (centre panel) 

FAC/ATS engagement unit (roof panel) 
Maintenance/test panel 


Other units 

2 pitch dynamometric rods 
2 roll dynamometric rods 

2 trim actuators 

autothrottle actuator 

2 engine coupling units 

2 engine dynamometric rods 


Status 
In service in the Airbus A300-600 and A310. 


Contractor 
Sextant Avionique. 


Engine interface unit 

The Engine Interface Unit (EIU) operates during 
ignition, start-up and indication of engine parameters. It 
gathers analogue, discrete and digital data originating 
from the cockpit and other systems such as the central 
fault detection and isolation unit, FADEC, landing gear, 
slat position and, after suitable processing, transmits 
them to the FADEC. This data is passed in the shape of 
digital and discrete (ARINC 429) signals. 

Each A320 is equipped with two ElUs, which are 
identical and interchangeable. The equipment is devel- 
oped in co-operation with the Spanish company 
INISEL. 


Specifications 
Format: 3 MCU per ARINC 600 
Power supply: 28 V DC 


Status 
In production for the Airbus A320. 


Contractor 
Sextant Avionique. 


FDS-90 flight director system 
The FDS-90 system comprises an attitude director indi- 
cator and a navigation coupler/computer unit. 

The attitude director indicator is a 4 in (102 mm) unit 
which can operate autonomously using self-contained 
gyros and power inverters. It uses a ball-type real world 
display and has a three-cue command capability. There 
are annunciators for go-around, decision height and 
flight director mode monitor. The gyro can be caged. 

The B152 nav coupler/computer is a small panel- 
mounted unit which interfaces the attitude director indi- 
cator to navigation equipment. It has eight buttons 
which permit selection of different flight director oper- 
ating modes. These are: 

HDG: captures and tracks the heading selected on the 
horizontal situation indicator 

NAV or V/L: captures and tracks VOR and ILS localiser 
beam. It has the capability to interface with Tacan, 
Loran or Doppler sensors, depending upon the mission 
BC: tracks the back course localiser 

ALT: maintains the altitude existing at the time of 
selection 

GS: captures and tracks an ILS glideslope beam 

VS: maintains the vertical speed that exists at the time 
of engagement 

IAS: maintains the airspeed that exists at the time of 
engagement 

FD: removes the flight director bars from view. 

There is also a button on the collective pitch control 
to initiate the go-around mode and establish the correct 
pitch angle for climb-out. An additional safety feature is 
that, irrespective of the mode selected, any relevant 
deviation outside preset limits for more than 10 sec- 
onds causes the flight director annunciator on the auto- 
matic director indicator to flash. 

In addition to the various functions incorporated in 
the FDS-90, which are more particularly concerned with 
en route and approach applications at cruise speeds, 
the search and rescue and anti-submarine warfare 
coupler functions are specific to hover mode and to the 
various transition phases. These include: 

APP 1: from the initial conditions of height above 200 ft 
and IAS higher than 60 kts it provides the simultaneous 
commands for a descent to 200 ft at 400 ft/min and 
deceleration to 60 kts at 0.05 g 

APP 2: from the final APP 1 conditions it provides the 
commands required to control the helicopter’s descent 
at 200 ft/min down to the height selected by the pilot 
and deceleration to hover at 0.05 g 

HOV: holds the zero lateral and longitudinal ground- 
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speeds provided by the Doppler radar or the zero sonar 
cable angles, depending on the submode selected by 
the pilot 

CLB: from the initial conditions of height above 200 ft 
and IAS higher than 60 kts it provides the commands 
foraclimb to 200 ft at 300 ft/min and acceleration up to 
60 kts at a rate of 0.1 g. 

The SAR and ASW coupler is connected to the ADI 
for manual use in the FD mode or to the basic stabilis- 
ation system (Ministab, AFDS 95 or any other AFCS) for 
automatic operation. 


Specifications 

H140 ADI 

Format: 4 ATI standard case 
Weight: 2.5 kg 


B152 Unit 

Format: 3 ATI standard case 

Weight: 1.3 kg 

Power: <10 W 

Lighting power: 28 V DC, <0.5A 
Environment: meets Category DO160 
The equipment is fully TSO’d 


Status 
In production and in service. 


Contractor 
Sextant Avionique. 


Flight augmentation computer 

The dual redundant Flight Augmentation Computer 
(FAC) provides basic functions such as automatic rud- 
der trim, yaw damper, autopilot rudder steering and 
automatic rudder travel limiting. The FAC also controls 
the speed scale on flight displays, including manoeuv- 
ring speeds and limiting speeds throughout the flight 
envelope. In addition it provides high angle of attack 
protection. 


Contractor 
Sextant Avionique. 


Fuel control and monitoring 
computer for the A330 and A340 


The A330 and A340 have two fuel tanks in each wing, 
one in the tailplane and one in the fuselage. 

The A330 and A340 fuel control and monitoring sys- 
tem is composed of about 96 fuel height probes and 
other sensors for temperature, densitometers and level 
detectors installed in the fuel tanks, one to three refuel- 
ling panels and two identical Fuel Control and Monitor- 
ing Computers (FCMC). 

The FCMC in the A330 and A340 concentrates func- 
tions previously scattered in distinct computers in the 
A310 and A320 such as fuel quantity measurements, 
Hi-Lo measurement and centre of gravity control. 

The role of the FCMC is to measure the fuel quantity 
available on the aircraft and indicate it to the aircrew, 
control automatic refuelling of tanks to preselected lev- 
els, monitor associated pumps and valves, monitor and 
control the fuel temperature in the tanks, control the 
fuel tank utilisation sequence, detect too low or too high 
levels in tanks and manage the associated warnings, 
contro] fuel distribution for wing load alleviation and 
control the centre of gravity of the aircraft by transfer- 
ring fuel from one tank to another. 


The fuel monitoring computer for the Airbus A330 
and A340 


409 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Gemini 10 navigation and mission 


management computer 

The Gemini 10 computer contains a Jeppesen data- 
base and, in addition to carrying out conventional FMS 
functions, also performs tactical military functions. Con- 
nected to the VH100-T HUD, it supports missions such 
as assault landings, airdrops and tactical low altitude 
flights. 

The computer’s compact design is due to its mono- 
bloc concept, with the navigation computer and control 
and display unit integrated in a single item of equip- 
ment. This layout offers advantages for installation of 
lower weight and smaller volume and higher reliability, 
easier maintenance and lower power consumption in 
operation. The Gemini 10’s dual architecture helps 
increase the probability of mission success by allowing 
reconfiguration on the validated FMS, in case of failure 
of one of the two units. 

The software comprises 150 000 lines in Ada lan- 
guage, conforming to the requirements of DO178, and 
allows the display of approximately 150 pages of infor- 
mation. The display offers 12 lines of 20 characters 
each and five variable label keys with functions depend- 
ing on the mission. 


Status 
The Transall cockpit has two Gemini 10 CDUs connec- 
ted to a Gemini 10 computer. 


Contractor 
Sextant Avionique. 


Helistab stability augmentation 
system 


Busy missions which include safety critical operations 
require two pilots. Although sophisticated flight control 
systems can be used, fail-operational requirements are 
not essential, so Sextant Avionique has developed a 
system which offers substantial automatic capability 
with relatively low cost. 

Helistab is a modular system consisting of a basic 
three-axis Ministab system (see next entry), plus an 
autopilot computer and associated equipment. In nor- 
mal operation sufficient Ministab functions are in use 
for this to constitute an adequate reversionary mode in 
the event of an autopilot failure. 

The autopilot replaces the rate gyro integrated terms 
by vertical and directional gyro inputs, providing refer- 
ences for automatic control relative to attitude or head- 
ing. Basic autopilot functions are long-term pitch and 
roll attitude hold, long-term heading hold in cruise and 
hover and auto trim in pitch. Functions which can be 
added include turn co-ordination and heading capture 
in cruise, automatic hands-off recovery from unusual 
attitudes, barometric altitude or airspeed hold in cruise, 
Doppler-based longitudinal and lateral speed control in 
hover and collective/yaw coupling. 

Helistab is transparent, therefore the pilot’s control 
inputs are detected and the attitude hold terms 
removed to keep the autopilot from resisting pilot con- 
trol in manoeuvring flight. 


Status 
In service on the AB 212 helicopter. 


Contractor 
Sextant Avionique. 


Ministab stability augmentation 


system 
The Ministab is the most basic of three related helicop- 
ter stability/flight control systems produced by Sextant 
Avionique. It consists of three independent channels 
for roll, pitch and yaw. Each incorporates a computer 
with integral rate gyro in series with the control linkage 
and having approximately 10 per cent control authority. 
Upstream of the actuator a magnetic brake/force 
gradient assembly is used for stability augmentation 
system control activity isolation, artificial feel and stick 
trim and detection of pilot control inputs. In 
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The Sextant Avionique Ministab stability augmentation system, designed for helicopters such as the 
Agusta AB 212 ASW version helicopter, is manufactured under licence in Egypt, the United Kingdom and 
former Yugoslavia 


manoeuvring flight the pilot's control inputs are 
detected and integration terms removed to eliminate 
any resistance from the stability augmentation system. 
Dynamic stability is still ensured by pure rate terms and 
integration is restored when the manoeuvre is com- 
plete. This technique provides good damping and posi- 
tive static stability. 

An inexpensive static transducer can be added to 
give long-term altitude hold. 

Ministab installation weight and performance is spe- 
cific to the helicopter type. 


Status 
In service on Gazelle, AB 212, Alouette and B206 
helicopters. 


Contractor 
Sextant Avionique. 


Warning and maintenance system 
for the A330 and A340 


The A330 and A340 warning and maintenance system 
is composed of two major subsystems: the flight warn- 
ing system and the onboard maintenance system. 

The flight warning system presents the aircrew with 
visual and warning messages related to failures. It also 
indicates the seriousness of each failure and the cor- 
rective actions to be taken. The system consists of two 


The centralised maintenance computer for the 
Airbus A330 and A340 


flight warning computers, two data acquisition concen- 
trators and an ECAM control panel. 

The onboard maintenance system generates and 
displays maintenance data on the multipurpose control 
and display units for use by aircrew and ground main- 
tenance personnel. It consists of two centralised main- 
tenance computers. 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


AFCS 85 autopilot/flight director 


system 
The basic AFCS 85 system is a full-time two-axis series 
autopilot which is the first step in a building block con- 
cept to provide automatic stabilisation for light 
helicopters. 

The basic version provides long-term hands-off VFR 
capability, including heading select mode, baro-alti- 
tude and airspeed hold. 

Adding the FDC 85 flight director coupler and pitch 
and roll autopilot monitor gives single pilot IFR capa- 
bility by providing facilities such as automatic lateral 
and vertical guidance and by driving command bars on 
the attitude director indicator. 

The basic system weighs 6.8 kg. 


Status 

In production. The system has been chosen for the 
Alouette Ill, Gazelle and single and twin engine Ecureuil 
helicopters. Nearly 1400 systems had been ordered by 
the end of 1992. 


Contractor 
SFIM Industries. 


AFCS 155 autopilot/flight director 


system 

The AFCS 155 is a series duplex, fail-passive autopilot. 
Optimised for both single and dual pilot IFR operations, 
covering the whole flight envelope from hover to VNE, it 
is IFR certificated on the Eurocopter Super Puma and 
Dauphin helicopters and can be integrated with SFIM 
couplers. These include the FDC 85 three- or four- axis 
and FDC 155 four-axis digital coupler. In the duplex 
configuration each channel has its own power supplies, 
sensors and interconnections. 

Basic functions include long-term attitude and head- 
ing hold, turbulence compensation, collective link 
mode and autotrim. All autopilot configurations satisfy 
single pilot IFR requirements and there are three upper 
modes: heading select, altitude hold and airspeed 
hold. 

Fly-through or transparent handling characteristics 
allow the pilot to make quick attitude and heading 
changes while benefiting from dynamic damping. On 
releasing the controls the autopilot returns to long-term 
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The controller for the SFIM 85T31 automatic flight control system 


The SFIM AFCS 155 helicopter control system 
four-axis flight director coupler 


stabilised flight at the previously set attitudes. If new 
attitude settings are required the pilot can either use the 
stick release button on the cyclic pitch grip or he can 
change the settings at a slow rate by using the stick-top 
four-way ‘beep’ trim button. The ‘beep’ trim button is 
also used to alter the reference airspeed slowly when 
the automatic airspeed hold mode has been selected. 
All versions of the system include automatic trim which 
keeps the stick centred so that the autopilot has full 
authority. 

Additional flight director coupler facilities provide IFR 


automatic navigation, radio navigation and approach 
capabilities, including steep approach MLS beam cap- 
ture and track. There are also additional modes for anti- 
submarine warfare and offshore or search and rescue 
operations. The latter includes automatic pattern flying, 
automatic up and down transitions to and from selec- 
ted radio altimeter height, Doppler/radio height or 
sonar cable hover and low Doppler speed automatic 
hold. Compatible couplers include FDC 85 three- and 
four-axis navigation and approach couplers (the latter is 
Category Il certified), and the FDC 155 all mission digi- 
tal coupler, with Category II capability. 


Specifications 

Weight: (autopilot computer) 8 kg 
(servo amplifier) 4.2 kg 
(autopilot control box) 1.6 kg 

(4 actuators) 1 kg each 

(3 trim servos) 1.3 kg each 
(baro sensor) 1.5 kg 

(flight director computer) 2 kg 
(flight director coupler box) 2 kg 
(collective pitch motor) 2 kg 


Status 
In production and installed on Eurocopter AS 332 Su- 
per Puma and AS 365N Dauphin helicopters. Nearly 


1300 AFCS 155 systems had been ordered by the end 


O92: 


Contractor 
SFIM Industries. 


a 


AFCS 165/166 flight director 


systems 

The AFCS 165/166 and variants are four-axis flight con- 
trol and flight director systems intended for medium 
and heavy capacity helicopters. The power compo- 
nents are either electromechanical or electrohydraulic, 
the sensors being digital or analogue. A dual/dual 
microprocessor system provides fail-passive and fail- 
operational capabilities without performance loss. 

The basic AFCS 165/166 comprises Cat II navigation 
and approach modes and allows single pilot IFR oper- 
ations. A modular system approach is also possible. 
Modes relating to specific missions such as ASW, SAR 
or antitank are offered as an option, software 
integrated. 
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The AFCS 165 contro! unit as fitted in the ALH 
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In addition to the monitoring and safety functions, the 
AFCS is fitted with preflight test, a computer self-test 
and built-in first and second line maintenance test 
facilities. 


Status 

In production. The AFCS 165 has been selected by Eu- 
rocopter for the Super Puma Mk Il and the AFCS 166 
for the Advanced Light Helicopter developed by Hin- 
dustan Aeronautics in co-operation with DASA. 


Contractor 
SFIM Industries. 


The AFCS 165 computer 


AP 146 autopilot 

The AP 146 autopilot is designed for anti-submarine 
helicopters equipped with MAD systems. It provides 
accurate radio height hold with filtering to compensate 
for swell up to Sea State 5. Safety circuits inhibit active 
or slow failures in the pitch channel, for extended low 
altitude operation. 


Status 
In service. 


Contractor 
SFIM Industries. 


FCS 60B automatic flight control 


system 

The FCS 60B is designed for commuter aircraft to pro- 
vide ease of operation for flight profiles ranging from 
initial climb out to Cat II ILS or MLS approach. 

In the BAe Advanced Turboprop, the system con- 
sists of a pair of three-axis autopilot/flight director fully 
digital computers which drive dual primary and trim ser- 
vos. The FCS 60B also acts as a backup fly-by-wire sys- 
tem for the three axes. This mechanisation allows 
independent and redundant en route operation of the 
pilot and co-pilot flight directors, as well as cross-moni- 
toring for Category Il approaches. 


Status 
Certified on the British Aerospace Advanced Turbo- 
prop aircraft. 


Contractor 
SFIM Industries. 


Units of the SFIM FCS 60B autopilot and automatic 
flight control system for commuter aircraft 


Digital engine control unit 
A Digital Engine Control Unit (DECU 2000) for the 
Turbo-Union RB.199 turbofan engine used in the Pana- 
via Tornado has been developed by Bodenseewerk in 
close collaboration with MTU. It provides full authority 
engine control and improved engine response without 
exceeding parameters. It also features built-in 
advanced self-test for preflight and in-flight checks. 
The system comprises two self-monitoring lanes for 
dry engine operations, a third lane being dedicated to 
afterburner control. The DECU 2000 interfaces ensure 
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that it is fully interchangeable with the existing analogue 
main engine control unit of the RB.199. 


Status 
In production for the RB.199 turbofan engine and in 
service. 


Contractor 
Bodenseewerk Geratetechnik GmbH. 


The Bodenseewerk digital engine contro! unit for 
the Turbo-Union RB.199 


Speed reference and stall warning 


system 
The speed reference and stall warning system provides 
a pilot with guidance on optimum pitch attitude during 
take off and approach. The indicator displays the ratio 
of actual airspeed to stalling speed and the percentage 
of total available lift being used at any instant. 

The system has an externally mounted angle of 
attack sensor, the output signal of which is fed to the 


systems computer where it is related to flap position. 
The pilot is warned of impending stall by a stick shaker. 
The solid-state electronics consist of a power supply 
module, DC amplifiers and a number of shaping 
circuits. 


Specifications 

Dimensions: (computer) 89 x 89 x 190 mm 

(flap position transmitter) 50 mm diameter x 38 mm 
Weight: (computer) 0.9 kg 


(flap position transmitter) 0.35 kg 
(sensor) 0.45 kg 

(indicator) 0.45 kg 

(stick shaker) 2.27 kg 

Power supply: 28 V DC 


Contractor 
Conrac Elektron GmbH. 


Cabin pressure control system 

The Cabin Pressure Control System (CPCS) operates 
fully automatically without the need for crew attention. 
This feature is achieved by processing data and infor- 
mation generated by either the CPCS components or 
available from various aircraft subsystems. Availability 
of ambient pressure from the air data system, together 
with flightpath information and landing field elevation 
from the FMS, ensure optimised cabin pressure sched- 
ules dependent upon the actual flight phase which is 
automatically determined by the CPCS from infor- 


mation such as landing gear position, engine power 
setting, aircraft altitude and speed. With this infor- 
mation, the CPCS is constantly aware of the aircraft’s 
actual position and its anticipated flight profile. 
Advanced software, developed and certified in accord- 
ance with airworthiness rules, calculates absolute 
cabin pressure and pressure rates which ensure safe 
operation and provide optimum passenger and crew 
comfort. System parameters, status and warnings are 
indicated on ECAM displays. 

A typical CPCS design is the A330/A340 system, 


which provides two automatic and one manual backup 
channel. Cabin pressure control is achieved by mod- 
ulating the discharge airflow from the cabin through 
electrically actuated thrust recovery type, dual gate out- 
flow valves to ambient. Digital controllers output pos- 
ition commands via a RS422 data link and the actuators 
close the position loop locally. The actuator motors 
drive the valve gates through a high reduction gear. 
Valve position is sensed by a RVDT with dual position 
feedback. 
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Status 

CPCSs are used in Saab 2000, LET 610, Tu 334 and Air- 
bus A320, A321, A330 and A340 aircraft. A contract has 
been signed with Boeing to develop a digital CPCS for 
the Boeing 737-300/400/500. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


The Nord-Micro cabin pressure control system 


Digital engine control unit for the 
EJ 200 engine 


A consortium consisting of Dowty & Smiths Industries 
Controls (DSIC) (UK), Dornier (Germany), Tecnost 
(Italy) and CESELSA (Spain) has been selected to prod- 
uce the digital engine control unit for the Eurofighter 
2000’s EJ 200 engine. 

The fuel cooled control unit is mounted on the 
engine, is dual redundant, of compact design and is 
fully integrated with other primary aircraft systems. Pri- 
mary functions include scheduling of main and after- 
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burning fuel flows and controlling the variable guide 
vanes and nozzle. 
Dornier is the prime contractor. 


Status 
The contract for design and development of the equip- 
ment, the supply of prototype hardware supporting 
bench tests and flight trials of the EJ 200 engine and 
product support has been awarded. The first run with 
the bench engine is scheduled for early 1993. 

The contract for development and production of digi- 


tal engine control units for the 760 aircraft programme 
is expected to be worth £130 million. 


Contractors 

Dornier GmbH. 
CESELSA. 
Dowty & Smiths Industries Controls Ltd. 
Tecnost SpA. 


Engine monitoring unit for the 
Eurofighter 2000 


The Engine Monitoring Unit (EMU) for the Eurofighter 
2000 will provide continuous monitoring of the EJ 200 
engines. This will avoid the need for frequent prevent- 
ative maintenance checks, allowing servicing to be car- 
ried out only when required and reducing the 
Eurofighter 2000’s operating costs compared to air- 
craft currently in service. 


Using data derived from links with the digital engine 
control units and engine-mounted sensors, the EMU 
will carry out a number of functions including monitor- 
ing life usage and vibration, recording engine incidents 
and performance and providing engine failure detec- 
tion and location. 


Status 
A contract covering the design and development of the 


equipment, the supply of prototype hardware and full 
product support has been awarded. 


Contractors 

GEC-Marconi Avionics, Rochester. 
LITEF GmbH. 
Microtecnica-Torino. 
Inisel. 


The fuel savings advisory system 
The fuel savings advisory system consists of a fuel sav- 
ings management computer and an integrated fuel 
management panel, both of which will be developed 
jointly by Lear Astronics, as prime contractor, and GEC- 
Marconi Avionics, Rochester. 

The system interfaces with the current fuel contents 
gauging system to provide the crew with the status of 


the various fuel tanks, pumps and valves and displays 
of fuel levels during all flight conditions, including the 
critical display of centre of gravity limitations essential 
during air-to-air tanker operations. 


Status 

A contract, potentially worth more than $60 million, has 
been awarded to supply systems for US Air Force 
KC-135 tanker aircraft. 


Contractors 
Lear Astronics Corporation. 
GEC-Marconi Avionics, Rochester. 


Utilities control system for the 
Eurofighter 2000 


Smiths Industries, in conjunction with VDO, Inisel and 
Alenia, is developing the Utilities Control System (UCS) 
for the Eurofighter 2000. 

The UCS is based on Smiths Industries experience 
with the utilities management system on the British 
Aerospace EAP, which has led to improved packaging 
techniques and a family of modular designs which aid 
supportability and maintainability. 

System benefits include weight savings, modular 
design, improved life cycle tests, better reliability and 
maintainability, increased performance, greater fault 
tolerance and battle damage resistance and increased 
system trend and health monitoring capabilities. 

The UCS comprises the front computer, left and right 
fuel computers and the right SPSC computer. The 
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The Eurofighter 2000 utilities contro! system 


Miscellaneous Systems | 


system provides environmental control, cabin tempera- 
ture control, life support/crew escape monitoring, fuel 
management, fuel gauging, secondary power control 
and hydraulics control. 
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Status 
Selected for the Eurofighter 2000. 


Contractors 

Smiths Industries Aerospace & Defence Systems Ltd. 
Alenia SpA. 
VDO Luftfahrgerate Werk Adolf Schindling GmbH. 
Inisel. 


Up-front control panel 
The EL-OP Up-Front Control Panel (UFCP) is the pilot’s 
input and control terminal for actuating the various 
avionic systems such as the Weapon Delivery and Navi- 
gation System (WDNS), stores management system, 
navigation equipment, communications equipment, 
IFF etc, in advanced aircraft. It constitutes the main 
man/machine interface between the pilot and the air- 
craft computers. 

The UFCP displays pilot-initiated or automatic alpha- 
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numeric information received from the aircraft avionics. 
Communications with the avionics is through the 
UFCP’s digital push-buttons and information is dis- 
played either on the UFCP or on the HUD. The UFCP 
provides the pilot’s control terminal for the aircraft 
avionics systems, the pilot’s input terminal for digital 
information and a display for alphanumeric information 
from the avionics systems. 

The UFCP is located on the front of the pilot display 
unit. Electrical interface with the WDNS is via MIL- 


STD-1553A or B, RS422A or as specified by the cus- 
tomer. A microcontroller manages the UFCP functional 
display, illumination, validation, analogue to digital con- 
verter and communication with the WDNS. Manage- 
ment is performed in real time. 


Contractor 
EL-OP Electro-Optics Industries Ltd. 


Autocommand Mabat flight 


control system 
Autocommand Mabat is an analogue flight control sys- 
tem used in the IAI Kfir fighter and developed from a 
Sextant Avionique unit used in the Dassault Mirage III 
fighter. Autocommand Mabat is a pitch-only stabilis- 
ation system which alleviates undesirable transient 
handling characteristics (including during the transonic 
region of the flight envelope); improves dynamic stab- 
ility with consequent benefits in target pursuit, aiming, 
firing and weapon release accuracy; provides stick- 
force/g scheduling; and provides attitude hold for a lim- 
ited period after stick release and automatic barometric 
height hold (except during transonic flight). 
Autocommand Mabat is a single LRU comprising 
three interconnected modules: an analogue processor, 
air data system and power supplies. The main unit is 
the processor, which uses DC operational amplifier 
technology. Integrated circuit AC/DC and DC/AC con- 
version units and self-test circuits are incorporated and 
the unit uses multilayer printed circuit boards and a 
motherboard to reduce internal wiring to a minimum. 
Pitch auto-stabilisation is provided to requirements 
set out in MIL-F-8785, with a stick force/g characteristic 
set by the manufacturer, and pitch attitude hold in the 
+20° pitch range. After releasing, the stick maximum 
pitch angle change is less than 5° per minute. The maxi- 
mum change of altitude due to a malfunction cannot 
exceed 33 ft during the first second following the failure 
and any normal acceleration produced is within a speci- 
fied envelope. Self-test can be initiated by the pilot and 
if the test-button lamp does not light within 10 seconds 
this is taken as an indication of failure. System engage- 
ment/disconnection can take place anywhere within 
the flight envelope. Automatic disconnection will occur 
only if a malfunction occurs in the compensator system, 
the autocommand safety system, or if the number one 


FQG-28 fuel quantity gauging 


system 

The FQG-28 is a capacitance sensor system developed 
for SIAI-Marchetti S205, S211 and S260 light aircraft. 
The system uses an electronic unit to analyse sensor 
data in such a way as to correct for tank shape. This 
method of characterising probe data by software allows 
for considerable commonality of equipment between 
aircraft types, and is consequently less expensive than 
a system with mechanical sensor compensation. The 


Israel’s two-seat Kfir TC2 has the IAl autocommand Mabat analogue flight control system 


hydraulic system disconnects and the preliminary 
servo changes over to the number two. Manual discon- 
nect is achieved via sevetal separate override or discon- 
nect buttons, or by exerting a high stick-force. 

Altitude hold is available only if pitch stabilisation has 
been engaged. It is usable throughout the flight envel- 
ope, except in the Mach 0.95 to 1.15 transonic region. 
In level flight altitude errors are within +30 ft or 0.1 per 
cent of altitude, or double these values at 30° roll angle 
and not outside a linear extension to 150 ft error at 60° 
roll angle. Aircraft oscillations are limited to periods in 
excess of 20 seconds and maximum normal acceler- 
ation is less than 0.1 g. The hold mode can only be 
engaged if normal acceleration is less than 0.5 g. Auto- 
matic disconnect will occur if rate of height change 
exceeds 2000 ft/min, when the speed is between Mach 
0.95 and 1.15 or if the undercarriage is extended. 

Sensors and output devices associated with the unit 
include a rate gyro unit, accelerometer unit, left- and 
right-hand compensation servos, pitch pre-servo, stick 
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basic system can be adapted to many aircraft types. It 
measures quantity to within 2 per cent and provides a 
low level indication through warning lamps. 


Specifications 

Dimensions: (electronic unit) 160 x 102 x 33 mm 
(indicators) each 60 X 51 mm diameter 

(probes) to suit application 

Weight: 2.1 kg 

Power: MIL-STD-704C 

Reliability: >5000 h MTBF 


dynameter and trim motor. A range of dedicated cock- 
pit controls and annunciators is also installed. 

System performance conforms to MIL-18224C and 
MIL-F-8785 and electrical characteristics are to 
MIL-STD-704A. 


Specifications 

Dimensions: 306 x 198 x 195 mm 
Weight: 10 kg 
Power supply: 
100 mA 
28VDC,1A 
Reliability: >1400 h MTBF 


115V AC, 400Hz, single phase, 


Status 
In service. 


Contractor 
Israel Aircraft Industries Ltd. 


Status 
In production for the SIAl-Marchetti S205, S211 and 
S260. 


Contractor 
Ottico Meccanica Italiana SpA. 


AFMS controller for the XSH-60J 


The AFMS controller is used in the automatic flight 
management system installed in the Mitsubishi/Sikor- 
sky XSH-60J anti-submarine helicopter. The AFMS pro- 
vides a flight management integrated display, alarms 
and flight management. The AFMS controller is a digital 
computer and provides the data processing both for 
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the automatic flight management system and for navi- 
gation equipment management. 


Status 
In service in 
helicopter. 


the Mitsubishi/Sikorsky XSH-60J 


Contractor 
Japan Aviation Electronics Industry Ltd. 
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Automatic flight control system 
for the F-1 


The automatic flight system installed on the Mitsubishi 
F-1 fighter uses a digital computer in a single system. 
The system monitors attitude, azimuth and altitude 
hold, reducing the pilot’s workload and contributing to 
flight safety and mission performance. It includes fail- 
safe control. 


Status 
In service in the Mitsubishi F-1 aircraft. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Automatic flight control system 
for the KV-107 


The automatic flight system for the Kawasaki KV-107 
helicopter provides data for flight safety and control cal- 
culated by a computer from sensor data on angular vel- 
ocity, acceleration and altitude. Command signals are 
transferred to the flight control system to maintain flight 
stability and safety and to reduce the pilot’s workload. 


The system assists the KV-107 to perform its mission by 
feeding preset flight patterns into the computer. 


Status 
In service in the Kawasaki KV-107 helicopter. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Automatic stabilisation equipment 
for the HSS-2B 


The automatic stabilisation equipment installed on the 
Sikorsky HSS-2B helicopter operates on_ signals 
received from sensors detecting helicopter 
manoeuvres. Command signals are provided to stabil- 
ise parameters such as attitude, azimuth and altitude 
hold. It has an additional function to control hovering. 


Status 
In service in the Sikorsky HSS-2B helicopter. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Yaw damper system for the T-4 

The yaw damper system for the Kawasaki T-4 intermedi- 
ate trainer is installed to prevent Dutch roll and to aug- 
ment aircraft stability. Angular velocity signals along the 
yaw axis are processed and fed to an actuator to drive 
the system. An automatic gain control function, gov- 
erned by the position of the undercarriage and an auto- 
matic control function for time constant change are 
also provided. 


Status 
In service in the Kawasaki T-4 training aircraft. 


Contractor 
Japan Aviation Electronics Industry Ltd. 


Digital flight control computer 
The digital flight control computer is an integrated flight 
director system. It features dual redundant fail-operat- 
ive/fail-passive capability and is inertially smoothed to 
give high accuracy stable altitude holding capability. 
High maintainability is ensured through extensive use 
of an in-flight performance monitor, built-in tester and 
non-volatile maintenance memories, and high reliability 
through the use of selected high reliability parts and 
advanced thermal design techniques. 

The system can be expanded to provide 1553B data- 
bus interface, autothrottle function and_ other 
enhancements. 


Status 
In service in the Lockheed P-3C aircraft. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


The digital flight control system 


Model PT200 adaptive autopilot 

With functional units manufactured to DIN standards to 
ensure flexible expandability and easy maintenance, 
the Model PT200 adaptive autopilot features a modular 
design that allows systems to be configured to satisfy a 
variety of needs. Installation as a part of a twin-rudder 


control system or as a cockpit-like bridge console is 
possible. 

Adaptive control is with an extended Kalman filter 
and a controller system. Reception of control signals 
directly from the gyrocompass frees the signal trans- 
mission line of disturbances. The result is fuel-efficient 
steering by eliminating unnecessary course changes. 


Contractor 
Yokogawa Electric Corporation. 


AP-2 digital autopilot 

The AP-2 digital autopilot was designed and produced 
according to FAR23 regulations and the AS402A docu- 
ment. It is a two-axis flight control and flight director sys- 
tem for light aircraft. 

The autopilot provides pitch and roll attitude stabilis- 
ation and control, altitude stabilisation, heading stabilis- 
ation, interception and tracking of VOR radials and 
localiser and glideslope beam interception and track- 
ing and localiser back course mode for ILS 
approaches. Two basic modes of operation are avail- 
able: automatic flight control for basic autopilot func- 
tions and flight director mode. 

The AP-2 includes the main processing unit, selector 
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panel, servo amplifiers, optional diagnostic console 
and optional optical flight director indicator. 

The device may be equipped with two different oper- 
ator’s consoles. The basic console - the autopilot selec- 
tor panel - enables the pilot to engage or disengage the 
autopilot, select any mode of operation and receive sig- 
nals about correct or incorrect autopilot operation. The 
optional console provides additional diagnostic 
functions. 

The AP-2 autopilot generates analogue signals for 
the flight director indicator and digital signals for the 
external mode annunciator and other onboard instru- 
ments such as the flight recorder. 


Specifications 

Dimensions: (flight computer) 160 x 75 x 280 mm 
(selector panel) 160 « 75 x 40 mm 

Total weight: 9.7 kg typical 

Power supply: 27.7 V DC, 0.8 A (flight director), 
3.5 A (flight control) 


Status 
The present version of the AP-2 is adjusted for Piper 
Seneca Il aircraft and Edo-Aire flight instruments. 


Contractor 
ATM Inc. 


Turbine engine vibration 
monitoring system 


Vibration signals emanating from rotor imbalance, 
bearing wear, foreign object damage and so on, are 
detected by highly reliable piezoelectric acceler- 
ometers. Their output signals are transmitted via spe- 
cially developed connectors and low noise wiring to the 
electronics processing/indicator unit in the cockpit. 
The level of engine vibration is continuously moni- 
tored and the measured signals are indicated on a Tur- 
bine Engine Vibration Indicator (TEVI) instrument and 
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are simultaneously compared with preset levels which 
have been determined as being related to an engine 
fault condition. If the preset level is exceeded, a warn- 
ing lamp on the indicator unit signals the presence of an 
unsafe or potentially dangerous engine condition, 
thereby permitting pilot or engineering action prior to 
the onset of secondary damage. Provision is made for 
TEVI to be connected to external recording facilities. 
The TEVI indicator contains all the system electronic 
processing circuits including filters and amplifiers. 
Apart from power supplies, the only external items are 
accelerometers and associated cables. 


Specifications 

Dimensions: 65.9 x 65.9 x 190 mm 

Power supply: 115 V AC, 400 Hz, single phase, 4 W 
5 V AC, 400 Hz, 2 W 

28 VDC, 2W 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


Active sound control system 

The active sound control system duplicates the sound 
field with an additional secondary sound field in anti- 
phase. The active system can operate over the com- 
plete flight envelope including take off and landing, 
reduce the harmonics of the blade passing frequency, 
track the variation in the blade passing frequency which 
occurs during air turbulence and when the aircraft 
banks, and reduce beat caused by poor propeller 
synchrophasing. 

A typical system comprises 24 loudspeakers, 48 
microphones and an electronic control system. The 
loudspeakers are lightweight devices specially 
designed for optimum performance at low frequencies. 
They are positioned in the trim beside the seats and in 
the roof, with a high concentration near the propeller 
plane. The exact positions are determined by measure- 
ment and practicalities of the trim design. The loud- 
speakers each require a separate low power amplifier 
which is mounted on, or adjacent to, the loudspeaker. 
This gives maximum flexibility when deciding the num- 
ber of loudspeakers required. 


The microphones are positioned in the seat backs 
and in the trim. This combination provides optimum 
performance, but satisfactory performance can be 
obtained by mounting the microphones in the trim only. 
The electronic control unit consists of three printed cir- 
cuit boards and a power supply board. These connect 
into a motherboard inside a % ATR short ARINC 600 
case. The control unit has a comprehensive internal BIT 
system. This can be exercised either by an external test 
set or by means of an ARINC 429 maintenance bus 
system. 

The performance of the system is optimised for 
seated passengers but the reduction for passengers 
standing in the aisle is also effective. The system com- 
pensates autonomously for the alteration in sound field 
caused by cabin staff and passengers moving around 
the cabin, allowing them to hear desirable sounds. The 
system typically achieves attenuations of 10-15 dB 
throughout the whole flight envelope. 


Contractor 
Dowty Avionics Communications Systems. 


The Dowty active sound control system 


Bleed valve control unit 

The Dowty Controls electronic Bleed Valve Control Unit 
(BVCU) has a main lane with backup and a two-digit 
BITE. The BVCU provides automatic control of the Inter- 
mediate Pressure (IP) and High Pressure (HP) com- 
pressor bleed valves for the RB.211-535C and E4 
engines. It replaces a complex system of variable guide 
vanes, thereby improving engine fuel consumption and 
preventing engine surge. 


Status 
In production. 


Contractor 
Dowty Controls. 


De-icing timer unit 

Dowty controls are developing the De-Icing Timer Unit 
(DITU) for the Lockheed C-130J propeller system. It will 
control the power to the propellers, providing de-icing 
and anti-icing. The DITU will cycle the power between 
the propeller sets and perform BITE checks on the pro- 
peller heaters and the DITU system. The BITE data will 
be transmitted to the flight deck computers via a MIL- 
STD-1553 databus. 


Status 
In development for the Lockheed C-130J. 


Contractor 
Dowty Controls. 


Engine control amplifier 
The engine control amplifier is a twin-lane high integrity 
engine control used on the McDonnell Douglas Gos- 
hawk and the British Aerospace Hawk. 


Status 
In production for Hawk and Goshawk aircraft. 


Contractor 
Dowty Controls. 


The T-45 Goshawk for the US Navy is fitted with the 
Dowty Controls engine control amplifier 


Flaps computer for the BAe 146 

The flaps computer controls and monitors the status of 
the trailing edge flaps. The microprocessor-based com- 
puter has duplicated digital control lanes which receive 
and process the demand from the pilot to position the 
flaps. A digital safety lane and an analogue safety lane 
ensure a high level of integrity for the flaps system. 


Status 
In production for the BAe 146. 


Contractor 
Dowty Controls. 


Hydraulic monitoring computer 

The Hydraulic Monitoring Computer Unit (HMCU) 
monitors and controls the dual-lane primary hydraulic 
supply system. It monitors the health of the hydraulic 
system and is capable of isolating parts of circuits to 
minimise the effects of failure or damage to the system, 
thus maintaining full control of the aircraft. The 
hydraulic system pressure, temperature, external leak- 


age and accumulator gas pressure are monitored to 
determine system health. 

In the event of a leak, the system closes and opens 
subsystem shut-off valves in a search for the leak. Once 
located, it is automatically isolated. 


Status 
In production. 


Contractor 
Dowty Controls. 


Ignition relay box 
The ignition relay box assists fully automatic engine 
starting. The unit controls the engine ignitors, being sig- 
nalled by the FADEC. There is also a probe heater func- 
tion included within the unit. 


Status 
In production. 


Contractor 
Dowty Controls. 


Landing gear computer and 


interface unit 
The Landing Gear Computer and Interface Unit 
(LGCIU) is in service on the Airbus A320/A321 and a 
new variant is due to go into service on the A330 and 
A340. The LGCIU controls the extending of landing 
gear and doors and monitors the position of cargo door 
locks and flap position. It interfaces with the fault warn- 
ing and centralised aircraft maintenance systems and 
provides status signals, built-in test and data to the 
maintenance recording systems. 

Inputs to the LGCIU are from a two-wire proximity 
sensor system and outputs are achieved via an ARINC 
429 databus. 


Status 
In production for the Airbus A320, A321, A330 and 


A340. 


Contractor 
Dowty Controls. 
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Landing gear computer for the 
Eurofighter 2000 


The landing gear computer is in development for use 
on the Eurofighter 2000. It controls the extending of 
landing gear and doors and monitors various test sig- 
nals. It also communicates with other avionics systems 
via a MIL-STD-1553 databus. 


Status 
In development for the Eurofighter 2000. 


Contractor 
Dowty Controls. 


N,/N, spool speed limiter 

The Dowty Controls N,/N, electronic limiter is currently 
in service with several major airlines operating Rolls- 
Royce RB.211-524B, C and D engines. The equipment 
can be supplied for new engine types or on a straight 
replacement basis for older types of limiter. 

The main purpose of the unit is to provide engine 
speed limiting against preset data, thus protecting the 
engine against overspeeds which arise from slam 
accelerations, control system failures and certain 
engine failures. 


Status 
In production. 


Contractor 
Dowty Controls. 


Rudder control unit 

The Rudder Control Unit (RCU) controls and monitors 
rudder actuators, providing autorigging of the actu- 
ators to achieve reduced maintenance, and processing 
the pilot input demand to position the rudder. 

The RCU computer controls and monitors a duplex 
electrohydraulic linear actuation system, provides auto- 
matic yaw damping and trim commands and receives 
outputs from the rudder bar. The RCU provides exten- 
sive BITE capabilities; BITE output is transmitted via 
ARINC 429 databus to the EICAS. Two RCU, each with 
dual lanes, provide the required high integrity for Level 
1 safety. 


Status 
In development for the Saab 2000 commuter 
turboprop. 


Contractor 
Dowty Controls. 


Engine performance monitor 

The Dowty health and usage monitor provides fast 
reliable computations of power performance indices, 
non-volatile storage of engine and transmission usage 
data and damage factor calculations. It is a lightweight 
single unit and is programmable for different 
applications. 


Status 
The engine performance monitor has been selected for 
the Westland 30 Series 200 helicopter. 


Contractor 
Dowty Electronic Systems Division. 


Actuators for the BR700 engine 


Dowty Fuel Systems was selected in 1992 to provide 
the variable stator vane and booster bleed control actu- 
ators for the BMW/Rolls-Royce BR700 series of 
engines. The BR710 version is due to enter service in 
1996 on the Gulfstream V aircraft. 


Status 
In development for the Gulfstream V. 


Contractor 
Dowty Fuel Systems. 


Afterburner metering unit for the 
Garrett TFE1042 engine 

Dowty received a contract from Garrett Turbine Engine 
Division, Phoenix in 1984 to develop a new version 
afterburner control for the low bypass ratio TFE1042 
turbofan engine. Qualification was completed in 1990. 


Status 
In production. 


Contractor 
Dowty Fuel Systems. 


Dedicated alternator for the 
RB.211-524G/H 

Following the contract award of the dedicated alter- 
nator for the IAE V2500 engine, Dowty was sub- 
sequently given the contract to produce the dedicated 
alternator for the Rolls-Royce RB.211-524G and H 
engines. This alternator provides electrical power to the 
electronic engine controls. 


Status 
In production. 


Contractor 
Dowty Fuel Systems. 


Fuel control unit for the 
Eurofighter 2000 auxiliary power 
unit 

Following the award of a contract in 1990, development 
running of the compact electrically signalled fuel con- 
trol unit for the Eurofighter 2000 auxiliary power unit 


started in mid-1991, with qualification units delivered in 
1992. 


Status 
In development. 


Contractor 
Dowty Fuel Systems. 


Generic variable stator vane 
actuation system for the RB.211 
engine 

A high accuracy position control valve and actuator sys- 
tem has been developed by Dowty Fuel Systems for 
both the latest version of the RB.211-524G/H engine 
and all versions of the Trent engine. The common 
design provides a low-cost unit combined with logistic 
support advantages and is suitable for any variable sta- 
tor vane actuation application. 


Status 
In production. 


Contractor 
Dowty Fuel Systems. 


V2500 engine accessories 

Dowty Fuel Systems currently supplies the following 
accessories on the International Aero Engines 
V2500-A1 engine which entered service in May 1989, 
and will also supply these for the A5 and D5 variants 
which are scheduled to enter service in 1994: 


Variable stator vane actuator 

The Variable Stator Vane Actuator (VSVA) positions five 
variable stages of engine vanes - the inlet guide vanes 
and four sets of stator vanes. 


Status 
In production. 


LPC bleed actuator 
The LPC Bleed Actuator (_PCBA) positions the booster 
stage fan bleed flaps. The system comprises a master 
actuator (with control) and a slave actuator which are 
hydraulically linked. 


Status 
In production. 


Dedicated alternator 

The alternator supplies dedicated electrical power to 
the electronic engine control independent of the air- 
craft’s electrical system. 


Status 
In production. 


Actuation and electrical power generation accessories for the IAE V2500 high bypass ratio turbofan 
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No 4 Bearing compartment scavenge valve 

The Bearing Compartment Scavenge Valve (BCSV) is 
incorporated into the combined scavenge and vent line 
from the No 4 bearing chamber. The valve provides 
control over the vented airflow into the fourth bearing 
compartment at varying engine conditions. Lubrication 
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of the bearing is achieved by mixing oil with the con- 
trolled air supply. 


Status 
In production. 


Contractor 
Dowty Fuel Systems. 


Digital engine control system for 


vectored thrust powerplants 

The Digital Engine Control System (DECS) for the Rolls- 
Royce Pegasus engine completed type testing in early 
1986; certification of the engine with the new control 
system was achieved in May 1986. 

The production of DECS, which comprises a hydro- 
mechanical fuel metering unit and a dual-lane digital 
engine control unit, is continuing. Initial deliveries were 
made early in 1986 to meet orders for engines which 
equip the Harrier aircraft of the Royal Air Force, US Mar- 
ine Corps and Indian, Italian and Spanish navies. 

A growth version of the 408 engine is now in pro- 
duction and current orders take production through to 
1993. 


Status 
In production. The first flight of a DECS, fitted to a pro- 
duction TAV-8B aircraft, took place in October 1986. 


Contractor 
Dowty & Smiths Industries Controls Ltd. 


Full authority digital engine 
control system for civil turbofans 
DSIC received a contract from Pratt & Whitney, Canada 
in 1987 to develop a full authority digital engine control 
system for its PW305 engine, a 5200 Ib thrust turbofan 
for non-stop transcontinental business jets. 


Status 
In production. A contract was awarded in November 
1992 for a linear actuator for the inlet guide vanes. 


Contractor 
Dowty & Smiths Industries Controls Ltd. 


DSIC supplies the full authority digital engine con- 
trol system for the Pratt & Whitney Canada PW305 


The Digital Engine Control System (DECS) for the Pegasus engine, now being delivered for AV-8B and 
Harrier GR. Mk 5/7 aircraft. The unit comprises a hydromechanical fuel metering unit and a dual-lane 
digital electronic control unit 


Intelligent power control system 
The GEC-Marconi Intelligent Power Control System 
(IPCS) has been designed to replace conventionally 
wired power distribution systems and can also be used 
to control and monitor electrical utilities subsystems. 
The system provides reduced cabling, simplified sys- 
tem test, ease of modification, improved performance, 
reliability, maintainability, lower initial cost and lower 
cost of ownership. 

The Intelligent Power Terminal (IPT) is the heart of 
the IPCS, managing the utilities bus system and con- 
trolling the system functions. After performing the 
power-up diagnostics, the IPT sequentially addresses 
the remote terminals using a command/response pro- 
tocol. The IPT gathers information from the remote ter- 
minals and/or the high-level databus and computes the 
required system configuration. During these oper- 
ations, the databus, remote terminals and load equip- 
ments are continually monitored for correct operation. 


Two IPTs may be used in main and standby configur- 
ation to enhance system reliability. 

Two versions of the IPT are available. The basic ver- 
sion is a low-cost unit intended for systems which do 
not require interfacing to a high-level databus and have 
moderate processing requirements. The enhanced ver- 
sion includes a 16-bit microprocessor dedicated to the 
application software and high-level databus functions. 

The utility bus system has been specifically designed 
to meet the requirements of utilities and electrical load 
management systems. The system provides a very low- 
cost interconnect, which in turn allows the implemen- 
tation of a cost-effective remote terminal for deploy- 
ment at the load centres. 

The utility bus system is a linear command-response 
serial databus system using a dual redundant architec- 
ture. The command/response data is transmitted via 
twisted pair databus cables. Data is transmitted at 
125 kbits/s and the databus interface is transformer 


isolated. The utility bus system can support a total of 
127 remote terminals, any or all of which could be mul- 
tichannel devices. The system will handle bus lengths 
of up to 1000 m. 

A utilities system requires the control and monitoring 
of a wide variety of plant and equipment. The IPCS 
includes a range of remote terminals including 28 V 
DC, 270 V DC and AC switching terminals, as well as 
terminals for data acquisition. 


Status 

A demonstration model is under development for flight 
trials on a BAe 111 under the UK Department of Trade 
and Industry’s control technology programme. 


Contractor 
GEC-Marconi Avionics, Fareham. 


Automatic flight control system 
for the BAe 111 


Several automatic flight control system variants for the 
BAe 111 are in service, ranging from three-axis auto- 
Stabilisation units with autopilot approach facilities 
meeting ICAO Category | requirements, to a fail-passive 
automatic landing system which includes automatic 
throttle control and a minimum decision height of 60 ft. 


Status 
In service in the BAe 111. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Automatic flight control system 


for Concorde 

GEC-Marconi Avionics jointly developed with Sextant 
Avionique the Concorde Automatic Flight Control Sys- 
tem (AFCS), which comprises eight separate systems 
with no fewer than 38 individual units, and provides fully 
automatic control from climb-out to landing. The sys- 
tem is duplex-monitored and fail-operational to meet 
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the operational requirements of ICAO Category IIIA and 
is cleared for automatic landing with 15 ft decision 
height and 200 m runway visual range. It was the first 
AFCS to use a push-button controller fitted into the 
flight deck glareshield. 


Status 
In service in British Airways and Air France Concorde 
aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Control systems for RPVs and 


drones 

GEC-Marconi Avionics currently produces flight control 
equipment for both target and surveillance RPVs. One 
of the longest running programmes is the manufacture 
of the automatic flight control system, with auto-stabilis- 
ation, for the Australian Jindivik target drone. Com- 
mand signals from a ground control station are 
received on the aircraft via radio link and summed with 
auto-stabilisation signals generated onboard. The orig- 
inal Mk L5 system, comprising six types of unit, has giv- 
en way to the Mk 4 system, which has a flight control 
computer, accelerometer and three-axis rate gyro unit. 

The company also supplies flight control equipment 
for the Falconet subsonic target vehicle produced by 
the UK’s Flight Refuelling. The ground command and 
control unit is closely coupled with the range tracking 
radar to reduce the complexity of the airborne equip- 
ment. GEC-Marconi Avionics builds a universal drone 
pack which has been used on drone conversions of the 
Hawker Siddeley Sea Vixen. Fitted to the ejector-seat 
rails, the pack comprises computer, accelerometer, 
controller and three-axis rate gyro unit. 

The company produces the height-keeping com- 
puter for Flight Refuelling’s sea-skimming towed target. 
This commands the target to maintain a predetermined 
radio height irrespective of altitude changes by the tow- 
ing aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The GEC-Marconi Avionics advanced subsonic 
aerial target autopilot 


Flight control system for Lynx 
GEC-Marconi Avionics has produced several variants 
of the basic Lynx automatic flight control system. Facili- 
ties common to all variants include pitch and roll atti- 
tude stabilisation with yaw rate stabilisation in heading 
hold. Army versions of the Lynx also have a barometric 
height hold, using collective and lateral acceleration 
control. Two naval versions provide radio altitude 
height hold using collective control, or radio altitude 
acquire and hold with automatic transition to, and main- 
tenance of, the hover for sonar use in anti-submarine 
warfare operations. 


Status 
In service. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Full flight regime autothrottle for 
the 747 


The GEC-Marconi Avionics autothrottle is installed on 
Boeing 747 airliners and is in service with more than 40 
airlines. The full flight regime autothrottle system com- 


The GEC-Marconi Avionics flight control system for the Lynx helicopter includes computer, 
controller and drive units 
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The GEC-Marconi Avionics full flight regime autothrottle used in the Boeing 747 


puter is programmed with the aircraft’s engine pressure 
ratio, soeed and Mach number control laws which per- 
mit it to control the throttles automatically in one of 
three modes selectable on a control/display unit on the 
flight deck. 

For take off, climb and go-around, the system con- 
trols engine pressure ratio. Speed or Mach control may 
be selected in cruise; speed control is used in the de- 
scent, hold and approach phases. During autopilot cou- 
pled landing the throttles are retarded automatically. All 
four throttles are controlled to the same position. 

The system accepts angle of attack, flap position, 
total air temperature, air soeed, Mach number and air- 
craft attitude as inputs. As well as the three primary 
modes, sub-modes are provided for aircraft and engine 
protection. These are: control to a safe minimum 
speed, flap speed protection, engine over-boost pro- 
tection and constant throttle hold during the critical 
take off regime. Built-in test equipment is provided and 
the system status and warning indications are incorpor- 
ated on the flight mode annunciator panels. 

The autothrottle system increases engine life and 
saves fuel, responding rapidly to changes in the aircraft 
configuration or flight conditions and avoiding 
unnecessary throttle excursions. Pilot workload is also 
reduced. 


Status 
In production, with over 500 systems delivered for Boe- 
ing 747 aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Phoenix remotely piloted vehicle 


system 
GEC-Marconi Avionics is the prime contractor for the 
complete Phoenix system and is responsible for the 


The Phoenix RPV has a GEC-Marconi Avionics 
compact flight control system 


design, development, manufacture, system integration 
and customer acceptance. 

The system was selected by the UK MoD in February 
1985 following a competition to provide the British 
Army with an all-weather day and night real-time target 
acquisition capability. The pilotless air vehicle is con- 
trolled by a lightweight flight control system which 
receives commands from the ground crew situated in 
the ground control station via a ground data terminal 
and two-way secure data link. 

Athermal image sensor with zoom lens provides high 
quality real-time imagery in the ground station, together 
with an accurate target location and adjustment of fire 
capability. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 
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Yaw damper controller for the 
T-45A 


GEC-Marconi Avionics is supplying the yaw damper 
controller for the US Navy Goshawk T-45A jet trainer air- 
craft which is based on the British Aerospace Hawk. 
The yaw damper controller is an analogue system with 


The T-45A Goshawk has the GEC-Marconi 
Avionics yaw damper controller 
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an internally mounted gyro unit, power supply and com- 
puting cards. 

The system is operational over the full flight envelope 
and provides full time yaw damping and turn co-ordi- 
nation, electric trim, airbrake pitch compensation, com- 
prehensive on-line monitoring and_ full 
capability. 


self-test 


Status 
In production for the US Navy British Aerospace/ 
McDonnell Douglas T-45A Goshawk training aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 


DECU8097 digital electronic 


control unit 

The DECU8097 has evolved from the DECU80186 used 
on the Textron Lycoming T55 turboshaft engine on the 
Boeing MH-47E helicopter. It is designed to meet the 
requirements of the small gas turbine engine market, 
where the costs of the Full Authority Digital Electronic 
Control (FADEC) systems are unacceptable but where 
the beneficial features of digital control technology are 
highly desirable. 

The unit is applicable to both military and harsh 
industrial environments and is programmed in CLI, the 
Dynamics high level control language. This language 
has been fully validated for flight critical systems to the 
requirements of RTCA-DO-178A. 


Specifications 
Dimensions: 270 x 190 x 60 mm 
Weight: 2.5 kg 


Contractor 
Hawker Siddeley Dynamics Engineering Ltd. 


The Hawker Siddeley DECU8097 digital electronic 
control unit 


DECU80186 digital electronic 


control unit 
The DECU80186 is a dual channel digital electronic 
control unit designed by Hawker Siddeley in co-oper- 
ation with Chandler Evans of the US for the Textron 
Lycoming T55 turboshaft engine used on the Boeing 
MH-47E helicopter. 


+ 


The DECU80186 is designed to control the fuel flow 
to the engine so that the rotor speed requirements are 
met for all helicopter operating conditions. The main 
benefits over conventional systems are enhanced oper- 
ational performance and reduced cost of ownership. 
The system is designed to provide high reliability with 
no maintenance, safety through redundancy, high per- 
formance control functions, high integrity failure man- 
agement and engine monitoring functions. 

The DECU80186 contains dual digital control lanes 
and a separate overspeed protection circuit. The pri- 
mary lane normally provides the control but, in the 
unlikely event of failure, control is automatically trans- 
ferred to the reversionary lane. The overspeed protec- 
tion circuit reduces fuel flow in the event of power 
turbine overspeed. 


The Hawker Siddeley DECU80186 is fitted on the Boeing MH-47E helicopter 


The DECU80186 digital electronic control unit for 
the Boeing MH-47E helicopter 
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The software for the primary and reversionary lane 
processors has been developed independently by sep- 
arate design teams in order to minimise the possibility 
of common design faults. Both systems have been 
developed and documented to the RTCA DO-178A Lev- 
el 1 standard required for critical system software. A 


high-level control language instruction set, which is 
used on all Dynamics DECU products, provides the 
functions required when executing control algorithms, 
including safety protection and scaling facilities. This 
makes the implementation of control engineering dia- 
grams a simple task. 


Status 
In service on the Boeing MH-47E helicopter. 


Contractor 
Hawker Siddeley Dynamics Engineering Ltd. 


Automatic ignition unit 

The Automatic Ignition Unit (AIU) was designed and 
developed with the aim of increasing single engine mili- 
tary aircraft safety, for engines in the 2000-4000 Ibs 
static class. The AIU detects engine flame-out by 
detecting a sudden pressure drop at the compressor 
discharge pressure port (P3). Rates of change in P3 
caused by the flame-out result in the AlU energising the 
engine igniters, resulting in an immediate engine relight 
and possibly avoiding the loss of the aircraft. Slam 
engine decelerations are ignored by the system. The 
AIU consists of an easily retrofittable single control unit 
and associated pressure, control and_ indication 
interfaces. 


Status 
Successful flight tests were completed in 1992. 


Contractor 
Lucas Electronics. 


The Lucas Electronics auto ignition unit 


Auxiliary and emergency power 


control unit 
The auxiliary and emergency control unit controls the 
auxiliary and emergency power unit. It monitors the air- 
craft systems to determine whether auxiliary or emerg- 
ency power is needed. In auxiliary power mode the 
system controls a three-phase 115 V AC generator and 
hydraulic pump. These are themselves powered by an 
engine bleed air driven turbine. If emergency power is 
needed for either the aircraft 28V DC systems or 
hydraulic power, the unit initiates a thermal battery 
supply. 

The unit contains BIT functions and communicates 
with other aircraft systems via a MIL-STD-1553 databus. 


Status 
In production for the Saab-Scania JAS 39 Gripen. 


Contractor 
Lucas Electronics. 
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The auxiliary and emergency power contro! unit for 
the JAS 39 Gripen 


CUE-400 main engine control unit 
The Turbo-Union RB.199 augmented turbofan engines 
which power the Panavia Tornado are controlled by this 
analogue electronic unit. Dry thrust operation uses one 
of two channels with automatic channel switching if the 
built-in test equipment detects a failure. The second 
channel has a separate simplex reheat control fitted 
with built-in safety networks to prevent a dangerous 
situation arising from a failure. 

The main engine control unit uses twin electromech- 
anical metering devices to modulate the fuel flow 
according to its calculations and maintains the engine 
within its operating envelope. The system operates 


The CUE-400 main engine control unit for the 
Turbo-Union RB.199 
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The Lucas main engine control unit for the Turbo-Union RB.199 power-plants in the Tornado 


three actuators for reheat control: two to control the fuel 
and one to operate the variable nozzle. 


Specifications 
Dimensions: 305 x 191 x 191 mm 
Weight: 15 kg 


Status 
In service but no longer in production. 


Contractor 
Lucas Electronics. 


DECU-500 digital main engine 


control unit 

The RB.199 engines for fighter versions of the Panavia 
Tornado are the first application for the Lucas military 
FADEC. This system weighs the same and occupies the 
same space as the analogue CUE-400 main engine 
control unit currently fitted in Tornado but Lucas claims 
it has better control accuracy and system reliability. The 
ability to make changes at software level is also of great 
importance. 

The digital engine control unit has the built-in test 
equipment and self-monitoring common to digital sys- 
tems, and transfer to the safety channel is done at mod- 
ule level. Thus working modules from both channels 
can be combined rather than using one channel or the 
other. The engine is monitored via an interface to the air 
data system. 

Flight trials of the Tornado unit began in February 
1984 and since then Lucas DECUs have flown in full 
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The DECU-500 main engine contro! unit 


control of both engines on the Tornado, including dry 
and reheat thrust, without manual backup. Production 
deliveries started in late 1984 for use on engines fitted 
to the Royal Air Force’s Tornado F. Mk 2 and F. Mk 3. 


Specifications 

Dimensions: 305 x 191 x 191 mm 
Weight: 15 kg 

Mounting: avionics bay 


Status 
In production and in service in Royal Air Force Tornado 
F. Mk 2 and F. Mk 3 aircraft. 


Contractor 
Lucas Electronics. 


Electronic engine control for the 


Trent engine 

Lucas Electronics is developing the electronic control 
system for the Rolls-Royce Trent engine. It forms part of 
the FADEC for the Trent and is a further development of 
the Lucas full authority fuel control which is in service 
on the RB.211-524G/H powered Boeing 747-400 and 
Boeing 767-300. It incorporates new features such as 
variable guide vane scheduling, thrust reverser control, 
thermal management and comprehensive engine 
health monitoring. The system has been designed to 
cater for future derivatives of the Trent with minimal 
change. The current standard is undergoing certifica- 
tion testing on the Trent 700 which will power the Airbus 
A330 and a similar unit is in development for the Trent 
800 for the Boeing 777. 


Status 

The Trent 700 electronic engine control is currently un- 
dergoing qualification and engine configuration testing 
prior to the flight test certification programme. The 
Trent 800 unit will go through qualification testing in 
1994. 


Contractor 
Lucas Electronics. 


The Lucas FADEC for the Trent engine 


Engine transient pressure unit 
Rolls-Royce RB.211-535 engines which power the Boe- 
ing 757 employ an Engine Supervisory Control (ESC) 
and Engine Transient Pressure Unit (ETPU) designed 
and built by Lucas Electronics. The ETPU monitors 
engine compressor delivery pressure and control and 
recovers the engine from the onset of an engine surge 
which might happen at low engine power settings. 
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Status 
In production and in service. 


Contractor 
Lucas Electronics. 


ESC-102 engine supervisory 
control 


Lucas Electronics is the prime contractor to Rolls- 
Royce on the ESC-102 engine supervisory control. The 
controller, which is in production, is used on the Rolls- 
Royce RB.211-535 turbofan installed in the Boeing 757 
airliner. 

The controller consists of two electrically indepen- 
dent controls in a single case, each section with its own 
processor, input and output modules. The unit can be 
engine-mounted or located in an avionics bay. The 
prime control channel optimises power-plant perform- 
ance by maintaining accurate engine pressure ratio 
control under all flight conditions. This channel inter- 
faces with the air data computer, flight deck instrumen- 
tation and onboard maintenance systems via ARINC 
429 databusses, and directly with engine parameter 
transducers. Control is by a continuous trim function on 
the output stage of the hydromechanical fuel control 
unit, thus setting and maintaining the commanded 
engine pressure ratio. 

The second control channel provides an automatic 
engine overspeed limit and temperature protection. 
This channel has separate engine parameter trans- 
ducer inputs and interfaces with the outputs of the 
hydromechanical fuel control unit. It is also linked toa 
fault indication display which takes data from a compre- 
hensive built-in test facility. 


Specifications 
Dimensions: 305 X< 203 x 127 mm 
Weight: 7.7 kg 


Status 
In service. The control is used on all variants of the 
Rolls-Royce RB.211-535 engine. 


Contractor 
Lucas Electronics. 


The ESC-102 engine supervisory control unit for 
the Rolls-Royce RB.211-535 


FADEC for the WR34 engine 

Lucas Electronics has successfully run its Full Authority 
Digital Engine Control (FADEC) on the Williams Inter- 
national WR34 engine which powers the Canadair 
CL227 reconnaissance drone. 


Status 
Testing continues. 


Contractor 
Lucas Electronics. 


FAFC 2000 full authority fuel 


control 

The Lucas Electronics FAFC 2000 is a twin-channel 
engine-mounted digital electronic engine control 
designed for use on the G and H variants of the Rolls- 
Royce RB.211-524 family of large turbofans. The FAFC 
2000 is configured as a dual redundant system with two 
independent fully functional electronic control lanes, 
each of which is capable of full engine control. 

The FAFC 2000 accepts inputs from all required 
engine and aircraft parameters, either as electrical sig- 
nals from external transducers, such as engine speeds 
and temperatures or pilot thrust lever position, or as raw 
signals such as pressure inputs. Outputs for engine fuel 
control are made via a fuel metering unit. Cockpit infor- 
mation relating to engine parameters is provided by the 
FAFC and displayed on the Engine Indication and Crew 
Alerting System (EICAS). A further feature is the ability 
to monitor the integrity of the whole power-plant sys- 
tem. Appropriate messages are relayed to the aircraft 
central maintenance computer and are stored in mem- 
ory for later interrogation of recent flight history. 

The FAFC 2000 incorporates advanced electronic 
manufacturing techniques including surface mount 
technology and application specific integrated circuits. 


Status 
The unit is now in service on the Boeing 747-400 and 
TOW 


Contractor 
Lucas Electronics. 


The Lucas Electronics FAFC 2000 is used on Rolls- 
Royce RB.211-524G and H engines 


Flap control unit 

The flap control unit on the British Aerospace Jet- 
stream 41 uses analogue techniques to produce 
duplex control functions for the hydraulically powered 
flap system. A single electrical interface fitted to the unit 
is used for all airframe signals which include flap pos- 
ition commands, fault condition outputs and flap pos- 
ition transducer inputs. System faults are detected by 
the unit and indicated to the pilot via two fault discrete 
signals. 


pBRerish AIK 


The RB.211-524G/H engines which power the Boeing 747-400 are equipped with Lucas Electronics full 
authority fuel controls 
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The flap control unit reduces both the system cost of 
ownership and the time required to install and rig the 
flap system. 


Status 
In production for the BAe Jetstream 41 aircraft. 


Contractor 
Lucas Electronics. 


GMA2100/GMA3007 FADEC 


system 

Lucas Electronics has developed a derivative of the Allli- 
son gas turbine T406 turboshaft FADEC, used on the 
V-22 Osprey, for the GMA2100 and GMA3007 turbo- 
prop and turbofan family. Each engine features two 
independant FADEC controls, providing high redun- 
dancy to maximise flight safety. An advanced inte- 
grated fuel pump and metering unit completes the 
engine management system. 

Each FADEC provides automatic start sequencing, 
speed, temperature and torque limiting, gas generator 
and power turbine overspeed protection, anti-icing con- 
trol, variable geometry control and sensor fault diag- 
nosis including FPMU and FADEC. The system 
architecture allows the system to maintain full engine 
control even with multiple sensor and system failures. 
This redundancy is achieved through access to alterna- 
tive signal sources from the other FADEC, via high- 
speed data links, and duplication of critical sensors 
such as pilot lever angle and engine speed within indi- 
vidual units. 

Thre GMA2100 D3 turboprop engine, selected for 
the C-130J Hercules Il, will have a redesigned FADEC 
system incorporating a MIL-STD-1553 databus and 
improved health and usage monitoring. 


Status 

In production for the GMA2100A on the Saab 2000. Un- 
der development for the GMA3007 and the GMA2100 
D3. 


Contractor 
Lucas Electronics. 


The FADEC for the GMA3007 engine 


HEC200 dual channel FADEC 


A single channel FADEC developed by Lucas Elec- 
tronics and ELECMA is already certified on the Rolls- 
Royce Turbomeca RTM 322 turboshaft engine and the 
team is now developing a dual channel unit, the 
HEC200, for enhanced safety and control. 

The RTM 322 is the engine selected by the UK MoD 
to power Royal Navy and Royal Air Force EH 101 Merlin 
helicopters. The engine is also a contender for use in 
the NH 90 helicopter currently being developed by 
France, Germany, Italy and the Netherlands. 

Each HEC200 unit contains two identical electronic 
channels, both capable of full engine control. Dupli- 
cated interfaces between the electronic control unit 
and engine transducers, actuators and rotor pitch sen- 
sors enhance the high level of system integrity. The 
FADEC gives significant operational benefits to multi- 
engined helicopters including tighter rotor control in 
the event of single engine operation. The FADEC 
effects on rotor control also translate into increased re- 
sponse and helicopter stability, which is particularly 
important when performing deck landings at sea. 


Status 
In production for the RTM 322 for the EH 101 Merlin 
helicopter. 


The Lucas Electronics/ELECMA HEC200 twin 
channel FADEC under development for the 
Agusta/Westland EH 101 Merlin helicopter 


Contractors 
Lucas Electronics. 
ELECMA, the Electronics Division of SNECMA. 


Power management unit 

The twin-lane power management unit is a cockpit- 
mounted data concentrator which collects discrete 
engine signals from front panel-mounted and cockpit 
switches used for power-plant control. These discrete 
signals are converted to ARINC 429 datawords for 
transmission to the engine FADEC. 

The power management unit contains two identical 
electrically isolated lanes each containing signal con- 
ditioning circuits, power supplies, front panel inter- 
faces, ARINC 429 outputs and lamp driver circuits. It 
greatly reduces the required cabling from cockpit to 
engines and thus weight and aircraft complexity. 


Status 
In production for the Saab 2000 and selected for the 
IPTN N-250. 


Contractor 
Lucas Electronics. 


The power management unit is in production 


SDS-300 engine control computer 
Avco Lycoming has chosen the SDS-300 for the latest 
versions of its LTS 101 family of turboshaft engines, 
starting with the LTS 101-750 series. The system modu- 
lates fuel flow via a hydromechanical metering system 
governing compressor and turbine speeds, limiting 
exhaust-gas temperature and featuring automatic start- 
ing and surge recovery. In multi-engined installations 
the SDS-300 performs torque limiting and load sharing. 

During 1984 the Lucas SDS-300 FADEC became the 
first such system to be certified for use on a helicopter, 
for the Avco Lycoming LTS 101 engine powering the 
US Coast Guard Eurocopter HH-65A helicopters. 


Specifications 

Dimensions: 178 x 89 x 152 mm 
Weight: 2.3 kg 

Mounting: airframe or avionics bay 
Qualification: FAR Part 33 


Status 
In service but no longer in production. 


Contractor 
Lucas Electronics. 


SDS-400 engine control computer 
The SDS-400 engine control computer is similar to the 
SDS-300 in concept and has been developed for the 
Lucas auxiliary power unit of the McDonnell Douglas 
AV-8B. As well as replacing the hydromechanical fuel 
control, the SDS-400 sequences and monitors the auxil- 
iary power unit, permitting in-flight power generation for 
the first time. 


Specifications 
Dimensions: 165 x 127 x 114mm 
Weight: 2 kg 


Status 
In production for US Marine Corps AV-8B aircraft. 


Contractor 
Lucas Electronics. 


Steering control unit 

The steering control unit forms part of the Messier- 
Bugatti steering control system being developed for the 
IPTN N-250 engine. A duplex configuration employing 
dissimilar control and monitor computers and ASIC 
technology provides a unit which combines high integ- 
rity with reliability. The unit contains comprehensive BIT 
facilities, communicating operational and maintenance 
information to other aircraft systems via an ARINC 429 
databus. 


Specifications 
Dimensions: 208 x 190 x 43 mm 
Weight: 1.9 kg 


Status 
Under development for the IPTN N-250. 


Contractor 
Lucas Electronics. 


T406 FADEC system 


The Allison T406 gas turbine engines powering the 
\V-22 Osprey use the latest technology Full Authority 
Digital Engine Control (FADEC) systems developed by 
Lucas Electronics. Each engine features two indepen- 
dent FADEC controls, providing high redundancy to 
maximise flight safety. An advanced integrated Fuel 
Pump and Metering Unit (FPMU), also developed by 
Lucas, completes the engine management system. 

Each FADEC provides automatic start sequencing, 
speed, temperature and torque limiting, gas generator 
and power turbine overspeed protection, anti-icing con- 
trol, variable geometry control and sensor fault diag- 
nosis including FPMU and FADEC. 

System features include cross-coupling between the 
two identical electronic boxes to allow fault tolerant 
operation; the system will continue to operate normally 
even with multiple failures. A comprehensive fault 
analysis capability and non-volatile fault store are also 
provided to allow rapid and simple troubleshooting for 
the ground crew. In normal operation, one FADEC unit 
controls the engine via electromechanical actuators in 
the FPMU, while the other acts as a hot spare in case of 
failure. 

Fuel metering valve and compressor variable 
geometry are both controlled using stepper motors to 
provide steady state fuel and CVG position. Acceler- 
ation and deceleration fuel flow is provided by a torque 
motor. 

Each FADEC has interfaces to separate engine and 
aircraft signals and actuators. Critical sensors such as 
the pilot lever and engine speed are further duplicated 
within each FADEC. A high-speed serial data link is 
used to transfer sensor signal values between the 
FADEC units, thus giving each FADEC access to at 
least two alternative signal sources. Each FADEC there- 
fore has the ability to withstand failures without loss of 
function or degradation of engine performance. 

In the V-22 Osprey application all communication of 
data between airframe and the FADEC units is carried 


out over MIL-STD-1553 data links. These busses pro- 
vide airframe signals such as pilot lever position and 
start to the FADECs and return engine parameters for 
cockpit display systems. The use of the MIL-STD-1553 
databusses realises a significant reduction in interface 
complexity in the FADEC unit with corresponding 
weight savings in FADEC and airframe wiring. 


Status 
In production for the V-22 Osprey tilt-rotor aircraft. 


Contractor 
Lucas Electronics. 


Lucas Electronics twin FADEC systems are fitted in 
the Allison T406 engine 


The Allison T406 engine which powers the Bell/ 
Boeing V-22 Osprey is equipped with Lucas 
Electronics twin FADEC systems 
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Auxiliary power unit controller 
A FADEC unit has been developed primarily for auxil- 
iary power unit applications. The control unit monitors 
engine sensors and controls the fuel supply and bleed 
air. An engine-mounted remote data module acts as an 
electronic identity tag to identify the particular engine 
and its usage data. 

The unit is constructed for engine bay mounting and 
incorporates EMC screening and transient protection. 


The controller uses an 80186 microprocessor and has 
a full BIT capability. The controller is adaptable for other 
auxiliary power unit control applications. 


Status 
Fully qualified and selected for the Eurofighter 2000. 


Contractor 
Normalair-Garrett Ltd. 


The Normalair-Garrett auxiliary power unit 
controller for the Eurofighter 2000 


Racal avionics management 


system 

The Racal Avionics Management System (RAMS) is a 
family of avionics management systems which can be 
configured to meet the operational requirements of 
military and commercial operators for helicopters and 
fixed-wing aircraft. The purpose of the equipment is to 
reduce the aircrew workload and so enhance flight 
safety and the chance of mission success. 

The RAMS family starts with the basic RAMS 1000 
navigation management system. The RAMS 3000 is 
similar, but configured around a MIL-STD-1553B data- 
bus. The RAMS 2000 is the non-MIL-STD-1553B equiv- 
alent of the RAMS 4000. 

The RAMS family has a flexible hardware and soft- 
ware architecture for the user-friendly control and dis- 
play of avionics systems, as well as accomplishing a 


variety of interfacing and processing tasks. Simplex 
and duplex system configurations can be provided 
depending on the level of redundancy, interfacing and 
processing required. Management of the Communi- 
cation, Navigation and Identification (CNI) subsystems 
can be provided, as well as mission management for 
the sensors and subsystems specific to the operational 
role of the aircraft. Other functions provided are per- 
formance management, including fuel management 
and Health and Usage Monitoring and Sensing (HUMS) 
of engine and transmission parameters. 

The interface between the aircrew and the avionics 
systems is one or more Control and Display Units 
(CDUs) with alphanumeric keyboard and dedicated 
function keys; the CDUs are night vision goggle com- 
patible. Associated with the CDU are one or more Pro- 
cessor Interface Units (PIUs), commonly called the 


mission computer, with a hardware and software con- 
figuration specific to the operational requirement. 

MIL-STD-1553B is the primary interface between the 
PIU, CDU and other compatible sensors and subsys- 
tems, with the bus control provided by the PIU; other 
interfacing can be analogue or digital, with a variety of 
industry standards such as ARINC 429, RS232 and 
RS422. A pocket-book-sized Data Transfer Device 
(DTD) with solid-state memory is used to enter infor- 
mation and instructions from a DTD ground loader into 
the various battery-supported RAMS databases main- 
tained in the PIU. 

A variety of liquid crystal display remote indicators, 
monochrome and colour raster and stroke displays 
with associated symbol generators, stiff stick control- 
lers and auxiliary control panels are available to make 
up any required configuration. 
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The integrated crew station on the Hughes 530MG 
helicopter with the RAMS multifunction display 
(top) and control/display unit. (The device at the 
upper left is the sight for the TOW missile) 


A Racal Avionics RAMS 4000 forms the heart of the 
Royal Navy Lynx Central Tactical System (CTS), with 
two specially extended control and display units and a 
central tactical situation display. Additional equipment 
includes a dual stores management unit for weapons 
control and two processor interface units to link RAMS 
to existing navigation, communications and other sys- 
tems. A data transfer device allows mission data to be 
loaded quickly into the system prior to flight. The high 
flexibility and wide range of enhancements of RAMS 
allows it to be tailored for present day and future 
requirements. 


Specifications 

Type 5401 processor interface unit 

Dimensions: 129 x 194 x 414 mm 

Weight: 5.9 kg typical depending on number of inter- 
face modules 


Type 5407 control and display unit 
Dimensions: 146 x 229 x 248 mm 
Weight: 4.5 kg 


Type 5404/5 series data transfer device with 
receptacle 

Dimensions: 146 x 38 x 171 mm 

Weight: 0.6 kg 


Status 
In production. Notable applications of RAMS are the 
Central Tactical System (CTS) for the Royal Navy Lynx 


Avionics RAMS 4000 CTS installed 


helicopter and the tactical data system in the Royal 
Danish Navy Lynx. 

An example of a highly integrated cockpit is the 
McDonnell Douglas 530MG Defender multirole heli- 
copter which first flew in May 1984. 

RAMS has also been fitted in Royal Swedish Air 
Force Super Puma rescue helicopters and a RAMS ver- 


sion with multifunction displays has been trialled on 
German Army PAH-1 anti-tank helicopters. It has been 
configured for use in maritime patrol fixed-wing aircraft. 


Contractor 
Racal Avionics Ltd. 


Series 200 engine limiter 

The Series 200 engine limiter monitors jet-pipe tem- 
perature and controls it by limiting fuel flow. Its appli- 
cations include the Rolls-Royce Viper turbojets 
powering the Aeritalia M.B.326, British Aerospace 125 
and Soko Jastreb aircraft. Other engines to have had 
Series 200 limiters include Avon, Orpheus and 
Pegasus. 


Specifications 

Dimensions: 170 X 150 x 50 mm 

Weight: 1.87 kg 

Temperature range: 3 data between 350 and 1000°C 
can be externally selected 

Accuracy: +2.5° C 


Status 
In production. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Series 500 engine limiter 
The Series 500 is used for the Rolls-Royce Pegasus 
engine powering British Aerospace Harrier and AV-8B 


aircraft. It limits jet-pipe temperature and compressor 
shaft speed. 


Specifications 

Dimensions: 170 x 150 x 50 mm 

Weight: 2 kg 

Temperature: 4 data between 350 and 800°C can be 
externally selected, each capable of fine adjustment by 
anes, 

Speed range: Preset between 10 400 and 12 700 rom 
Accuracy: +2°C and +1% of rom 


Status 
In production. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Series 600 engine limiter 

The Series 600 jet-pipe temperature limiter is used for 
civil and military Rolls-Royce Spey engines on aircraft 
including the Nimrod MR. Mk 2, British Aerospace One- 
Eleven, Buccaneer and Trident, Gulfstream Il and 
Fokker F28. It has also been selected for the Italian/ 
Brazilian AMX aircraft and Rolls-Royce Tay engines for 


the Gulfstream IV and Fokker 100 aircraft. The Series 
600 has the facility to compensate for changes in intake 
temperature. 


Specifications 

Dimensions: 215 x 150 x 65 mm 

Weight: 1.88 kg 

Temperature range: Preset between 450 and 650°C. 
Setting may be fine-tuned by +25°C 

Accuracy: +1.5°C 


Status 
In production. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Series 800 engine limiter 

The Series 800 limits jet-pipe temperature, compressor 
delivery temperature and mass flow, and is engine- 
mounted on the Rolls-Royce/Allison TF41 Spey engine 
which powers some versions of the LTV A-7 Corsair. A 
time profiled data shift is provided in which the upper 
temperature limits are increased temporarily during 
sudden power demands such as take off or go-around. 


Specifications 

Dimensions: 250 x 190 x 80 mm 

Weight: 3.63 kg 

Temperature range: Preset between 0 and 1000°C 
Accuracy: +2.5°C and +0.25% of rpm 


Status 
In production. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Digital fuel management 

Smiths Industries has developed and flighttested a 
digital fuel management system which can be applied 
to any civil or military aircraft. The only specific appli- 
cation to date is for the Airbus A310 airliner, for whicha 
digital fuel quantity indication system is produced by 
Smiths in collaboration with Intertechnique of France. 

The digital system reduces attitude errors and per- 
forms compensation within the processor so that linear 
tank probes may be used. Fuel is sampled by a densi- 
tometer as it is on-loaded. The computer is connected 
to the aircraft’s attitude sensor so that changes from 
straight and level flight may be taken into account when 
measuring fuel levels. 

Built-in test equipment is included and the system is 
duplex. Input and output data is sampled and abnormal 
measurements are rejected, so indicator fluctuations 
and errors are reduced. The processor can control the 
refuelling operation, including fuel distribution between 
tanks and cut-off. 

The system specific to the A310 and the forward- 
facing crew cockpit A300 shows aircraft weight and 
total fuel weight. Intertechnique designed the probes, 
which are characterised to suit the individual aircraft 
and to compensate for tank shape variations. Smiths 
Industries makes the contents and totaliser indicators, 
whereas production of the processors is shared 
between the two companies. 

Flexibility is always one of the advantages of digital 
systems and this one may be adapted to changes in op- 
erating procedures and tank configurations by mod- 
ifying the software. The system is also suitable as a 
retrofit in existing A3O00s without changing the tank 
probes since the software can correct the differences. 


Status 
In production and in service in the Airbus A310 and 
some A300 aircraft. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Electrical load management 


system 

The Electrical Load Management System (ELMS) is a 
fully integrated system designed to control, distribute 
and protect the supply of electrical power on board the 
aircraft. It is a further development of systems designed 
for the Longbow Apache (see next item) and the Eu- 
rofighter 2000. 

ELMS provides complete power status information 
to subsystems and the aircraft via ARINC 629 data- 
busses. The system includes all distribution and load- 
shedding control logic previously embodied in bus con- 
trol units or card files. It features microprocessor-based 
electronics units, solid-state power controllers, conven- 
tional circuit-breakers and electromechanical relays 
and smart high power contactors. 

The ELMS contains innovative features to minimise 
weight and volume. It greatly reduces wiring between 
the flight deck and electrical equipment compartment 
by locating power control closer to power sources and 
electrical loads. ELMS incorporates extensive system 
monitoring and BIT and provides growth potential for 
further developments. The system greatly simplifies the 
flight crew interface by providing information for system 
synoptic displays. 


Status 
Selected for the Boeing 777. Deliveries are due from 
1994. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 
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Electrical power management 
system for the AH-64D Longbow 
Apache 


Smiths Industries, in conjunction with Hartman Electri- 
cal, provides the electrical power management system 
for the McDonnell Douglas AH-64D Longbow Apache. 

The system features increase in power to 90 kVA, 
fault tolerant implementation, use of smart contactors, 
improved electrical fault protection and co-ordination, 
use of MIL-STD-1553 digital databus technology and 
improved diagnostics and maintainability. 

It is based on Smiths experience derived from the 
EAP utilities management system and shares common 
technology with the Eurofighter 2000 utilities control 
system. Card designs are part of a family of modular 
designs to aid supportability and maintainability. 

The Longbow Apache electrical power management 
system consists of the primary AC supply module, pri- 
mary AC bus Nos 1 and 2 modules, primary DC bus Nos 
1 and 2 modules, battery DC supply module, elec- 
tronics unit and load centres 1 and 2. 


Status 
Selected for the McDonnell Douglas AH-64D Longbow 
Apache helicopter. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Flight management computer 


system 

Conforming to the full ARINC 702 specification and a 
standard option on the Airbus A310 and A300-600 air- 
craft, this Flight Management Computer System 
(FMCS) is the prime interface between crew and aircraft 
and enables optimum performance to be achieved 
from take off to final approach. Main functions include 
flight planning, navigation, performance optimisation, 
flight guidance (with coupling to autopilot and auto- 
throttle) and display processing. The operational pro- 
cedures create a working routine which is easy to 
implement and is similar for all phases of flight, optimis- 
ing the factors affecting flight profile to give greater 
economy of fuel consumption, flight time and aircrew 
work load. 

The system design is based on a parallel multipro- 
cessing arrangement of microprocessors within the 
flight management computer unit. This technique per- 
mits high processing capability and gives the flexibility 
to accommodate future expansion of functions and 
procedures. Two sets of dual 16-bit microprocessors - 
one dedicated to navigation, the other to performance 
functions - provide overall throughput of over one mil- 
lion operations a second. Additional microprocessors 
are dedicated to input/output and database control 
functions. A bubble memory provides 256 k words of 
memory for navigation and performance database stor- 
age. There is provision for up to 56 discrete inputs and 
16 discrete outputs, plus 32 input and 12 output ARINC 
429 channels. The system contains its own built-in test 
routines which constantly monitor system operations 
and fault detection. 

The crew interface is with the control/display unit 
which has a 14 by 24 character CRT format. The bottom 
line can be used for scratch pad entries. A full alphanu- 
meric keyboard is provided, together with function keys 
and 12-line select keys adjacent to the CRT. Self-con- 
tained built-in test provides a cued step-by-step test of 
all push-buttons, annunciators and the CRT display. For 
routine operations, most of the information is defaulted 
from the navigation database, requiring a minimum of 
manually entered data. 

The Enhanced Flight Management Computer Sys- 
tem (EFMCS) will shortly supercede the FMCS. This 
provides one million words of EEPROM memory for 
navigation and performance database storage, replac- 
ing the 256 k words of bubble memory in the FMCS. 
Further reliability and functional improvement are pro- 
vided, including the facility for interfacing to an ARINC 
615 high-speed data loader. The EFMCS is in the pre- 
production stage. 

Singapore Airlines is the launch customer for the sec- 
ond-generation enhanced management computer for 
six new build Airbus A310 and retrofit of the existing 
fleet of 15 A310s. The enhanced system offers four 
times the current database capacity; an essential fea- 
ture for extended route operations and improved per- 
formance and reliability. 
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The control/display unit for the Smiths Industries 
flight management system 


Specifications 

Dimensions: (computer unit) 8 MCU 
(control/display unit) 267 x 229 x 146 mm 
Weight: (computer unit) 12.7 kg 
(control/display unit) 6.3 kg 

Power: (computer unit) 200 W 
(control/display unit) 87 W 


Status 

In production. Airline customers include Kuwait Air- 
ways, Saudia, Air France, Sabena, Nigeria Airways, Air 
India, Cyprus Airways, Air Nuigini, Singapore Airlines, 
Air Algerie and Monarch Airlines. The Smiths Industries 
FMCS has also been chosen for the Boeing E-6A of the 
US Navy. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Fuel gauging and management 

All current gauging applications utilise tubular capac- 
itance probe sensors to measure fuel height within the 
tanks. Usually several probes are fitted per tank to per- 
mit accurate gauging over a wide range of aircraft atti- 
tudes and fuel contents. Most modern probes utilise 
DC current output with the attendant advantages of 
EMl-resistance and simplified lighter cabling. Probes 
may be mechanically characterised by profiling of the 
inner electrodes to cater for non-linear height and vol- 
ume characteristics of fuel tanks, or linear probes may 


Smiths Industries fuel system components for the 
British Aerospace 146 aircraft 
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be used with characterisation taking place in digital sys- 
tem software. 

Probe signals may be processed by entirely ana- 
logue means to drive conventional analogue or digital 
panel indicators for simple applications. Alternatively, 
the probe signals may be digitised and processed to 
provide digital outputs of fuel mass in ARINC 429 or 
MIL-STD-1553 format. All processors incorporate BITE 
which performs varying levels of self-test, from basic 
confidence checks to comprehensive system testing 
and calibration. 

The range of contents indicator types include simple 
moving coil analogue indicators, servo-pointer and mul- 
titank displays driven from ARINC 429 databusses. 
Internal illumination is optional and dial presentation 
and colour are designed to customer specification. 
Solid-state LED or LCD indicators provide both numeric 
and analogue presentations of fuel quantity. 

Smiths Industries offers a fluid level sensor based on 
a patented principle using two Zener diodes. This tech- 
nique provides a low-cost, compact and lightweight 
sensor which is immune to temperature effects over its 
operational range of -55 to +125°C. The associated 
conditioning electronics may be housed within refuel 
panels, fuel gauging processors or may be separately 
housed. 


Status 

In production. Recent applications include AMX, 
Fokker 50 and 100, Shorts Tucano, ATP, Jetstream, 
BAe 125, BAe 146 and Hawk. Smiths Industries is also 
involved in collaborative programmes such as the 
EH 101 with OMI of Italy and Airbus A300, A310 and 
A820 with Intertechnique of France. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Fuel quantity indication system 
Smiths Industries has developed the digital Fuel Quan- 
tity Indication System (FQIS) for the Airbus A320; the 
contract for production units was signed in December 
1984. 

The A320 FQIS incorporates advanced digital com- 
puting technology, bringing improved accuracy and 
reliability to the system compared with the analogue 
equipment employed on previous aircraft. Built-in test, 
failure recording and a recall facility are also included. 


Status 
In production for the Airbus A320. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Ground roll director system 

The Smiths Industries ground roll director system pro- 
vides pilots with head-free guidance information. It 
meets the requirements of ground roll guidance in Cat- 
egory 3 weather conditions and has been designed so 
that pilots can easily revert to para-visual guidance 
when forward visual references disappear in conditions 
of deteriorating visibility such as drifting fog, RVR 
reporting failure or differing fog densities. 

The system is based on the Para-Visual Director 
(PVD) concept developed during the early 1960s. A dis- 
play unit is positioned in the glareshield directly in front 
of each pilot. During head-free operation, while concen- 
trating on external visual cues, the pilot immediately 
registers any movement of the black and white bands in 
his peripheral vision and makes instinctive corrections 
to the azimuth steering controls without looking directly 
at the display unit. The electromechanical system util- 
ises the ‘barber’s pole’ concept in the form of a hollow 
glass tube down the centre of which is a strip of long-life 
tungsten bulbs. 


Specifications 

Dimensions: (display) 204 x 63.6 x 33.8 mm 
(computer) 321 x 193.5 x 61.5 mm 

Weight: (display) 0.55 kg 

(computer) 2 kg 


Status 


In production and specified for the Lockheed TriStar 


L-1011, McDonnell 
747,757 and 767. 


Douglas MD-11 and Boeing 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Radiation pyrometer 

Radiation pyrometer systems provide information on 
the temperature of rotating turbine blades and have two 
major design advantages. Firstly, the blades are viewed 
directly, hence first hand measurements can be made; 
this compares with the present method of inferring 
blade temperature from thermocouple exhaust gas 
temperature measurements. Secondly, the response 
time of a pyrometer is many orders faster than a thermo- 
couple, hence, with suitable electronics (including 
flame rejection circuits), a pyrometer can give almost 
instantaneous information which includes individual 
blade temperature profiles, peak blade temperatures 
and the like. These detailed measurements can be 
used for engine health monitoring, test-bed engine 
analysis, determination of expired life and so on, in 
addition to their use in engine control, all of which ulti- 
mately improve the performance of the engine. 


Status 

Smiths Industries pyrometer systems have been 
designed for a variety of engines including the Rolls- 
Royce Pegasus, RB.199, Spey 101, Spey 202 and 
RB.211. Many hundreds of hours have been accumu- 
lated, in particular on the Phantom aircraft. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


SEP10 automatic flight control 


system 

The SEP10 automatic flight control system is fitted to 
the British Aerospace 146. It provides three-axis control 
or stabilisation and incorporates a pitch and roll two- 
axis autopilot, elevator trim, flight director and yaw 
damping facilities. It uses simple, well-proved control 
laws and the minimum of sensors. There is also a 
synchronise control facility which allows the pilot to dis- 
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The Smiths Industries ground roll director system 


engage the autopilot clutches and sensor chasers tem- 
porarily and to manoeuvre the aircraft manually, so 
adjusting the data of the basic and manometric autopi- 
lot modes. 

The autopilot is based on rate control laws. Pitch and 
roll rate signals are derived from ARINC three-wire aitti- 
tude references, thus eliminating the need for rate 
gyros. Other ARINC standard interfaces accept a wide 
range of sensor inputs, including those from baro- 
metric and radio navaid sensors, and allow systems to 
be tailored to suit operators’ needs. The autopilot com- 
puter uses digital computing techniques to provide 
outer loop control and to organise the mode logic, and 
has capacity to accommodate optional facilities. Ana- 
logue computing is used for the inner loop stabilisation 
computing, servo-drive amplifiers and safety monitors. 

The system can be supplied with either a parallel act- 
ing yaw damper, which uses a rotary servomotor to 
drive the rudder and rudder pedals, or a duplicated 
series yaw damper which drives linear actuators in 
series with the rudder control run. In each case, the yaw 
damping system is self-contained and consists of an 
analogue yaw computer, sensor and the relevant actu- 
ator or servo motor. 

Flight director computations are performed within 
the digital section of the autopilot computer, which can 
supply commands to V-bar or split-axis flight directors. 
The flight director and autopilot share common mode 
selection and outer loop guidance but, if desired, they 
can be operated independently. 

Emphasis has been placed on maintainability and 
ease of testing, both for the installed system and for 
individual units in the workshop. Routine testing is 
designed to confirm correct functioning of safety 
devices, the tests being performed by operating a test- 
button in conjunction with buttons on the mode selec- 
tor. Modular construction has been used extensively to 
ensure that faulty equipment can be corrected and 
recertificated easily and quickly. 

The following descriptions of individual LRUs outline 
the operation of a full SEP10 system. 

Autopilot controller The autopilot controller, in 
addition to providing autopilot and yaw damper engage 
or disengage controls, also includes pitch rate and roll 
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Components of the Smiths Industries SEP10 automatic flight control system installed in British 
Aerospace 146 aircraft 
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The SEP10 mode selector 


The autopilot controller for the SEP10 automatic 
flight control system 


angle selectors, and the elevator and rudder trim indi- 
cators. Engagement of the autopilot and yaw damper is 
confirmed by the illumination of a legend within each 
selector. Pitch control uses a spring-centred lever 
which has a non-linear feel so that minor adjustments 
can be made instinctively. Roll control is accomplished 
by rotation of the control knob, which remains offset by 
a displacement proportional to the roll angle 
demanded in the basic mode, but returns automatically 
to the central position on selection of an alternative 
mode. 

Mode selector There are 11 push-button switches, 
each illuminating as mode indicators for the selection 
of both autopilot and flight director functions; control 
mode engagement is confirmed by the illumination of a 
white triangle on the appropriate button. 

A turbulence facility is included to soften flight dis- 
turbances in turbulent air. This reverts the autopilot to 
the basic stabilisation mode and at the same time 
reduces the overall gain of the system. Autopilot and 
engagement lights are provided so that the engage- 
ment state of the system can be seen on the mode 
selector. There is also provision for remote mode 
indication. 

Autopilot computer The autopilot computer receives 
both analogue and logic information from sensors, con- 
trollers and selectors and processes it to formulate the 
pitch and roll axis demands and the flight director com- 
mands. The majority of autopilot computing is per- 
formed digitally, although analogue techniques are 
used to provide pitch and roll stabilisation and authority 
limitations. Correct functioning of the computer safety 
circuits is verified by a test facility at a convenient 
remote station. 

Yaw computer This unit takes short term damping 
information from a yaw rate gyro, a lateral acceler- 
ometer and the roll VRU; it drives the series rudder actu- 
ator to provide yaw damping and turn co-ordination. For 
aircraft types requiring a parallel damper, such a sys- 
tem is available. 

Altitude selector The altitude selector provides facili- 
ties for altitude preselect mode as well as the normal 
altitude alerting functions. Altitude information is 
obtained from either a servo altimeter or an air data 
source. Selected altitude is presented on a counter dis- 
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miths Industries SEP10 autopilot 


The altitude selector for use with the Smiths 
Industries SEP10 automatic flight control system 


play. A warning flag obscures this display in the event of 
a power failure or absence of altitude valid signal, anda 
test facility allows checking of the associated audio- 
visual signals and altitude preselect function. 

Air data unit Where there is a requirement for a Mach 
hold facility to secure better fuel economy, the basic air- 
speed sensor can be replaced with an air data unit pro- 
viding the necessary extra outputs. 

Monitor computer For operation to Category Il 
weather minima, this unit computes the performance 
monitor functions necessary to provide a fail-safe pitch 
channel. It independently monitors autopilot pitch rate, 
localiser and glideslope deviation and provides outputs 
that can be used to disconnect the autopilot and pro- 
vide warnings to the pilot. The computer is completely 
independent of the autopilot, and a self-test facility 
allows a check to be made on the correct operation of 
all the monitoring functions. 


Status 
In production. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


SEP20 automatic flight control 


system 

Both the autostabiliser and the autopilot in the SEP20 
AFCS are fully digital and achieve levels of reliability 
and repeatability higher than possible with earlier ana- 
logue systems. In addition, digital technology allows 
the mode of operation to be modified according to var- 
ying flight conditions or aircraft configurations. If 
required, the pilot can uncouple the autopilot and fly 
the aircraft using flight director commands provided by 
the system. 

A comprehensive built-in test facility is incorporated, 
providing output data on the status of the system. Main- 
tenance and release test functions are included, 
together with preflight safety checks, in-flight monitor- 
ing and the ability to identify a faulty LRU quickly. 

The full AFCS comprises two identical digital Flight 
Control Computers (FCC), a Pilot’s Control Unit (PCU), 
a Dynamic Sensor Unit (DSU) and a Hover Trim Control 
(HTC) unit for helicopter SAR applications. Extensive 
use is made of ARINC 429 both for external communi- 
cations and for communications within the system. The 
equipment is designed to suit widely differing primary 
roles such as anti-submarine operations or civil passen- 
ger transport necessitating exacting safety standards. 

The two identical FCCs are packaged in a 6 MCU 
configuration. Each comprises nine printed circuit 
cards incorporating four microprocessors of two widely 
used types - the Intel 80286 and Motorola 68000. Each 


microprocessor has been programmed independently 
to minimise the possibility of common mode faults. 

The PCU enables the pilot to select the required 
AFCS control mode and displays the state of mode 
engagement. The unit is divided into two segregated 
sections in order to maintain integrity and fault 
survivability. 

To achieve the level of sensor signal redundancy for 
failure survival in the yaw axis, the DSU incorporates a 
yaw rate gyro, lateral accelerometer and normal 
accelerometer. Output signals are provided to ARINC 
429 digital format. 

For helicopter applications the HTC is integral with 
the winch controller and provides the winchman with 
limited authority control of the aircraft through the 
AFCS hover trim mode. 


Status 
Selected for the Westland/Agusta EH 101 helicopter. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


STS 10 full flight regime 


autothrottle 

Designed for the Boeing 737-300 and now installed as 
standard equipment, the Smiths Industries autothrottle 
has been developed from the highly successful system 
supplied to Boeing for the 727-200 and 737-200 air- 
craft. In 1990 the STS 10 was fitted to the 737-500 and 
is capable of operating with intermixed engine 
situations. 

A single unit will fit either 737-300, 737-400 or 737- 
500. It interfaces with flight management systems, digi- 
tal air data systems, inertial reference systems and digi- 
tal autopilots and uses advanced digital techniques for 
higher reliability, easier maintenance and lower cost of 
ownership. 

The system comprises a digital computer with inde- 
pendent electromechanical drive to each throttle lever. 
The computer, which is housed in a single / ATR long 
box, accepts analogue and digital information from 
sensors and systems on board the aircraft. After pro- 
cessing this data the computer generates outputs to 
drive servo-actuators which adjust the position of each 
throttle lever independently, so achieving optimum 
engine performance. A further output from the same 
computer drives the fast/slow indicators on the ADIs or 
EFIS displays. 

The autothrottle includes a number of unique fea- 
tures designed to enhance performance and promote 
flight safety. A particular feature of the system is the 
ability to override the actuator drive and adjust the throt- 
tle levers manually, without the pilot applying more 
force than he would normally use in manual operation. 

To achieve precise control throughout the full flight 
regime, the autothrottle computer continuously moni- 
tors all the necessary engine and aircraft parameters 
and adjusts the thrust in accordance with the prevailing 
flight conditions. Protection is -included to prevent 
exceeding predetermined N, engine limits and maxi- 
mum aircraft incidence. 

The system includes damping controls which are 
designed to minimise throttle activity during normal 
flight conditions. If excessive gust rates are detected, 
these controls are modified to allow a faster throttle re- 
sponse in compensating for windshear effects. 

If a large change in vertical windspeed occurs during 
the approach a command is inserted which enables the 
system to achieve the required level of thrust more 
quickly. 


The Smiths Industries autothrottle computer 
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The STS 10 autothrottle actuator assembly 


Provision has been made within the autothrottle com- 
puter to allow for future growth and to interface with dif- 
ferent engine variants. 

One variant of STS 10, certificated for use at noise- 
sensitive airports, allows for deep thrust cutbacks with 
automatic thrust restoration in the event of an engine 
failure. 


Status 
In production. The unit is standard fit on 737-300, 737- 
400 and 737-500 aircraft. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Temperature monitor units 

Smiths Industries’ engine temperature monitor units 
are designed to provide reliable warning to the crew if 
an engine overheats or exceeds a critical temperature 
limitation whether during light-up or normal running. An 
indication of turbine air-cooling flow failure is also 
given. 


Specifications 

Dimensions: 101 x 76 x 38 mm 

Weight: 0.6 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
In production. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Ultrasonic fuel gauging 
Smiths Industries has developed an ultrasonic fuel 
gauging system for the Boeing 777. This system 
replaces conventional capacitor fuel probes with ultra- 
sonic transducers to measure fuel height in the tanks. A 
central computer conditions 55 fuel probes, three den- 
sitometers and two temperature sensor signals, and 
calculates the fuel volume and mass with the internal 
stored algorithms. Automatic control of refuelling oper- 
ations is achieved from an integrated load select dis- 
play unit which allows refuel preselection and manual 
refuel/defuel control from the refuel bay of the aircraft. 
Fuel quantity information for the three tanks of the air- 
craft, along with other data such as fuel temperature, is 
transmitted to the other aircraft systems via ARINC 429 
and ARINC 629 busses. Extensive BITE continuously 
monitors the health of the entire system and controls 
gentle degradation in the event of sensor failures. Rig- 
orous hardware partitioning ensures that fault propa- 
gation cannot occur. 


In addition to improved accuracy, a primary advan- 
tage of ultrasonic fuel gauging is the ability to compen- 
sate for stratification of fuel in the tanks. Stratification 
can be produced by the thermal effects of long periods 
of cruise at high altitudes or by uploading fuels of 
widely differing types from around the world. Conven- 
tional capacitance systems produce unquantifiable 
errors under such conditions. Ultrasonic systems also 
offer simpler, lighter aircraft wiring and greater immuni- 
ty to high incident radiated fields. 


Status 
A development system has been flying since late 1989. 
First application is for the Boeing 777. 


Contractor 
Smiths Industries Aerospace & Defence Industries Ltd. 


Versatile electronic engine 


controller 

Developed initially for the Pratt & Whitney PW305 turbo- 
fan engine, this is a versatile digital engine control unit 
which can be integrated with minimal redesign on a 
wide range of aero engines and airframes. Reduced 
unit cost from volume production, together with mini- 
mal non-recurring costs and benefits from reliability 
growth in related applications, combine to make this an 
attractive and cost-effective unit for both military and 
civil applications. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


The versatile electronic engine controller for the 
Pratt & Whitney PW305 engine 


FN Mk 31 automatic flight control 


system 

The FN Mk 31 is a versatile autopilot for the Royal Navy 
Westland Sea King helicopter which incorporates stab- 
ility augmentation, heading hold, barometric height 
hold, radio height hold, automatic transitions, hover 
control and plan position control. It is a simplex system 
derived from the company’s. FN30 duplex system cur- 
rently in service with the Royal Navy. 

FN31 flight control system facilities are engaged on 
the centrally mounted pilot’s controller unit. This indi- 
cates the modes selected and disengagement or 
engagement of any of the system’s four channels can 
be effected. Servo-amplifier output selectors actuate 
variable orifice valves in the auxiliary servo unit, and 
these act in series with the pilot’s own demands, but 
with limited authority. Extended control authority is by 
spring mechanisms in the auxiliary servo-unit and by 
automatic inching of the cyclic trim during automatic 
transitions. 

Selection of the stabiliser facility gives a combination 
of attitude and heading hold, with three-axis damping of 
aircraft motion. The flight attitude of the helicopter 
becomes stabilised relative to the cyclic column pos- 
ition and heading hold takes effect whenever the pilot 
completes any heading manoeuvre. A heading trim 
control is provided for controlling the helicopter during 
flat turns. 

In cross-country flying, barometric altitude and stabil- 
isation facilities may be engaged together or separ- 


ately. By pressing a manoeuvre button situated on the 
hand-grip of the collective lever, the pilot can disen- 
gage altitude hold temporarily and fly the helicopter to a 
different altitude. 

Radio altitude hold can be engaged separately. 
When this mode is engaged the helicopter is stabilised 
relative to an inertial height, which is derived from radio 
altitude and vertical acceleration data. This stabilises 
the helicopter when flying over undulating terrain. With 
this mode engaged the pilot can make controlled 
changes in altitude by turning the Set Radio Height con- 
trol knob to other settings. 

When the pilot engages Trans Down, the helicopter 
begins a controlled descent to hovering altitude, at the 
same time decelerating to zero groundspeed. Forward 
speed information is obtained from a Doppler radar 
sensor. The helicopter hovers at an altitude which is 
preset by the pilot on a Set Hover Height control. When 
Trans Up is engaged the helicopter climbs from the 
hover altitude to the altitude set on Set Radio Height 
and accelerates to the groundspeed set on the Set Exit 
Speed control. Both transition manoeuvres are pro- 
grammed for completion in minimum time. 

In anti-submarine warfare operations, at the com- 
pletion of a transition to hover, a sonar can be lowered, 
and as it enters the water the pilot can select Cable 
Hover, after which plan position and height are con- 
trolled relative to the submerged sonar. On retrieving 
the sonar the pilot reselects Doppler Hover in prep- 
aration for an up-transition. In rescue operations the 


pilot can set the hover switch at Doppler and engage an 
auxiliary hover trim control, which allows the winch 
operator to command small increments of fore and aft 
and lateral groundspeed. 

There are four attitude indicators included in the 
flight control system. Attitude signals for the indicators, 
and for other systems in the aircraft, are obtained elec- 
trically from two vertical gyro sets and a repeater plat- 
form. Each vertical gyro unit transmits synchro signals 
to the main indicator of one pilot and the standby indi- 
cator of the other pilot, ensuring that neither pilot suf 
fers complete loss of attitude information through a 
single system failure. As the accuracy of transmitted 
information depends on having accurate alignment 
between the repeater platform unit and the associated 
vertical gyro unit, these are mounted on a common 
baseplate. 


Specifications 

Dimensions and weight: (pilot’s controller) 240 x 147 
x 117 mm, 2.7 kg 

(channel selector) 147 x 150 x 144 mm, 1.5 kg 

(stick canceller) 90 x 58 xX 51 mm, 0.2 kg 

(altitude controller) 230 x 141 x 135 mm, 1.2 kg 
(amplifier) 531 x 286 x 104 mm, 10 kg 

(2 vertical gyro units) 230 x 160 x 134 mm, 3.8 kg each 
(repeater platform) 410 x 205 mm diameter, 8.9 kg 

(2 X 5in attitude indicators) 141 x 141 x 230mm, 
2.2 kg each 


(2 X 3 in attitude indicators) 83 x 83 x 250 mm, 1.2 kg 
each 

(rate gyro unit) 103 x 103 x 51 mm, 0.5 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 220 VA 

28 V DC, 100 W 


Status 
In service but being replaced by the SN500 system in 
the Westland Sea King. 


Contractor 
Smiths Industries - Newmark. 


LN400 flight control system 

The LN400 is designed for installation in new build heli- 
copters or as part of an update programme. Automatic 
trim in pitch and roll ensures mid-point operation of the 
series actuators, so ensuring full authority at all times. 
The system incorporates collective acceleration con- 
trol, heading hold and yaw trim facilities. A radio or 
barometric height hold can be provided as an option. 
The system comprises a computer, pilot’s controller 
and sensor. 

Computer unit (NDN 8919-01) This is contained ina 
standard % ATR short case with front plug connectors. 
The computing circuits are of modular form using 
plug-in circuit-boards for each lane. Simple manipu- 
lation of control law parameters is effected by appropri- 
ate linkages on the printed circuit-boards. Duplex 
integrity is assured throughout, each lane of each chan- 
nel containing an independent stabilised power supply. 
The lane isolation is maintained by the embodiment of 
separate front plug connectors. 

The duplex stabilisation boards of each channel are 
identical, each board containing the necessary elec- 
tronics for interfacing with the appropriate sensor, pro- 
cessing the control law signals and providing the series 
actuator drive circuitry and control logic. In addition, 
simplex boards contain the heading hold circuitry and 
provide the parallel actuator drive for automatic trim in 
the pitch and roll axes. 

Growth capability in the computer unit allows for an 

optional barometric or radio-height hold facility. 
Pilot’s controller (NDN 8921-01) This unit provides 
push-buttons to engage and disengage both lanes of 
pitch, yaw, roll or collective channels. There are two 
dual-purpose meters that may be used to monitor each 
of the four channels during flight or alternatively, as part 
of the built-in test equipment, to diagnose channel or 
lane faults. 

Pitch, roll and yaw channels of both lanes are 
engaged by depressing the ASE engage button. When 
both lanes of all channels are engaged, feedback sig- 
nals from the series actuators are compared in each 
channel. If a predetermined level of disparity is 
detected between a pair of channel lanes, the relevant 
fault light illuminates and the central warning system is 
informed. The pilot then takes appropriate action, 
based on built-in test indications, to disengage one or 
both channels. 

The selected heading may be fine trimmed by using 
a beep switch on the controller and there is space for an 
optional height hold control. 

Sensor unit (NDN 8923-01) This contains duplex 
yaw rate gyros and duplex vertical accelerometers and 
has growth capability for additional sensors. Each sen- 
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The pilot’s controller for the Smiths Industries 

LN400 flight control system has engagement 

buttons for each axis of the two-lane autopilot 
and other facilities 
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sor is excited from separate power supplies and electri- 
cal connections are via two connectors, thus 
maintaining lane isolation. An external three-wire head- 
ing signal is required to complete the total system. 


Specifications 

Dimensions and weight: (computer unit) 125 x 194 x 
319 mm, 5.5 kg 

(pilot’s controller) 137 x 95 x 165 mm, 2.4 kg 

(sensor unit) 130 x 65 x 212 mm, 1.9 kg 

Power supply: 115 V AC, 400 Hz, single phase, 48 VA 
28 V DC, 210 W 


Status 
In production and service. 


Contractor 
Smiths Industries - Newmark. 


LN450 digital flight control 


system 
Designed to meet the demanding requirements of heli- 
copter operations in adverse conditions such as over 
the North Sea, the LN450 provides several outer loop 
functions and is easily integrated with modern navi- 
gation and approach systems. Like the LN400, the sys- 
tem is capable of being installed in new build 
helicopters or as part of an update programme. 
Principal crew interfaces are the pilot’s controller and 
a computer unit. 
Pilot’s controller (NDN 9642) This incorporates 
mode dedicated push-button switches, each of which is 
illuminated when the appropriate logic circuitry is selec- 
ted. Digital light-emitting diode displays are provided 
for set hover height, radio height and indicated air- 
speed hold inputs. The system incorporates high integ- 
rity self-ttesting and continual amplitude and rate 
monitoring, with fault indicators on the controller. 
Duplex or simplex inputs from standard aircraft sen- 
sors are acceptable. The following coupled/uncoupled 
modes are available: survivor overfly, winchman hover 
trim, transition up or down, radio or barometric height 
hold, vertical speed hold, indicated airspeed hold and 
heading hold. There are navigation mode selections for 
ILS/Loc, VOR, area navigation, microwave landing sys- 
tem, back course approach and go-around. Except for 
go-around, all navigation modes include capture and 
track logic. There is growth capability to incorporate an 
ASW mode. 
Computer unit (NDN 9634) Each computer unit con- 
tains a signal conditioner, microprocessor and power 
supplies. In each unit the sensor analogue input signals 
are conditioned, multiplexed and fed into the micropro- 
cessor, where autopilot and flight director information 
for all four axes is computed in accordance with the 
programmed control laws. The autopilot outputs con- 
trol the helicopter through the existing stability augmen- 
tation system, while the flight director outputs drive 
command bars on the cockpit attitude director indi- 
cator units. To maintain maximum integrity the system 
is arranged so that only two channel outputs for either 
autopilot or flight director are active from each com- 
puter unit. All outputs are fed back for signal self-moni- 
toring, and should a discrepancy in excess of a 
predetermined threshold occur, the computer unit 
automatically disconnects the system, then reverting to 
simplex. If the microprocessor cannot establish in 
which unit the fault has occurred, the pilot must ascer- 
tain the corrective action. 


Specifications 

Dimensions and weight (duplex system) 

(2 computer units) 91 x 193 x 320 mm; 3.5 kg each 
(pilot’s controller) 146 x 162 x 165 mm; 2.8 kg 

(a simplex installation has only one computer unit, and 
the pilot’s controller weighs 1.5 kg) 

Power supply: 115 V AC, 400 Hz, single phase, 0.4 VA 
28 V DC, 63 W 


Status 
In production and in service. The system is a standard 
fit on the Westland 30. 


Contractor 
Smiths Industries - Newmark. 


SN500 automatic flight control 


system 

The SN500 is a high integrity automatic flight control 
system designed for the most demanding applications. 
The system can be integrated both with existing and 
future facilities, such as MLS, and is suited for all Sea 
King roles including ASW, OTHT, SAR, AEW and utility. 
It features duplex stabilisation, attitude and heading 
hold, fly-through manoeuvring, automatic trimming, 
barometric height hold, airspeed hold, heading 
acquire, RNav, radar altitude hold, transition up and 
down, hover with hover trim and overfly. The ana- 
logue autostabiliser provides tight hands-off control 
combined with flexible hands-on manoeuvring. The 
duplex lanes of computing are integrated with existing 
simplex series actuators and, in the cyclic axes, with ex- 
isting hydraulic beepers. The system is designed to 
provide the level of safety suited to demanding environ- 
mental conditions. The computing circuits are modular 
and use separate plug-in boards in each lane. Each 
board is self-contained with its own stabilised power 
supply. Lane 1 and Lane 2 circuits are separated by a 
partition and use separate wiring. BITE facilitates 
ground testing and preflight check-out provides con- 
tinuous interlane monitoring. 

The digital autopilot uses the latest technology to 
provide coupled control of a wide range of modes. The 
use of digital techniques allows the specific require- 
ments of each mode, both standard and special to role, 
to be taken into account. The use of extensive self- 
testing facilities and performance monitoring within the 
simplex microprocessor give unambiguous indication 
to the crew of any detected failures and, where safety 
requires it, initiates a fly-up procedure. In all axes but 
collective, autopilot outputs are summed into the 
duplex lanes of the analogue autostabiliser. In the col- 
lective axis, functions are monitored using analogue 
techniques. 


Specifications 

Dimensions: (sensor unit) 65 x 130 x 212 mm 
(autostabiliser computer unit) 194 x 125 x 398 mm 
(pilot’s controller) 245 x 146 x 213 mm 
(autopilot computer unit) 194 x 125 x 398 mm 
(hover trim controller) 86 x 146 x 277 mm 
Weight: (sensor unit) 1.9 kg 

(autostabiliser computer unit) 5 kg 

(pilot’s controller) 5 kg 

(autopilot computer unit) 5 kg 

(hover trim controller) 1 kg 

Power supply: 115 V AC, 400 Hz 

28 V DC 


The Westland 30 has the Smiths Industries LN450 automatic flight control system 
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Status 
Developed for the SH-3 Sea King helicopter. 


Contractor 
Smiths Industries - Newmark. 


SN700 Series yaw damper 
computer 

The SN700 Series yaw damper computer units form a 
single-axis yaw damping system when connected to a 
suitable power control unit. 


The yaw damper computer contains the yaw motion 
sensor, which is a miniature rate gyroscope, and the 
control law and actuator drive electronics necessary to 
provide yaw rate damping. The unit also provides BIT 
facilities for first line maintenance checks. The con- 
dition of internal warning flags operates a relay which 
can be used to switch a remote warning lamp. 

The SN700 Series yaw damper computer units are 
built to comply with all the usual military and civil 
environmental requirements including EMC. 

Yaw rate amplitudes of up to +20° per second are 
standard, although other ranges can be accommo- 
dated. Yaw rate thresholds of 0.015° per second or bet- 


ter are achieved as standard. Gain may be adjusted if 
required. 


Specifications 
Dimensions: 112.25 x 121.25 x 54.75 mm 
Weight: 0.75 kg 


Status 
In production and in service in the BAe Hawk 100/200. 


Contractor 
Smiths Industries - Newmark. 


UNITED STATES OF AMERICA 


CD-3000 fuel management 


computer 
The CD-3000 fuel management system computer pro- 
cesses information on aircraft fuel-flow and ground- 
speed to calculate and display specific range data in 
terms of nautical miles per 1000 Ib of fuel. This is maxi- 
mised for best fuel economy by adjusting speed and 
altitude while observing immediate optimum changes 
in the display. In addition to displaying specific range, 
the unit can also provide aircraft gross weight, fuel 
weight remaining, endurance range in both distance 
and time, fuel-flow, fuel used and groundspeed. 

Reliability and ease of operation are assured by all 
solid-state technology, including microprocessor con- 
trol and incandescent digital displays. There is also a 
built-in emergency memory power supply which can 
safeguard data for up to 48 hours. Units can be pro- 
grammed to produce data calibrated in pounds or 
kilograms. 

Two versions of the system are available, one for air- 
craft up to 100 000 Ib (45 360 kg) all-up weight, the 
other providing for up to 1000000 Ib (453 600 kg) 


all-up weight. Aero Systems has developed a series of 
fuel-flow interfaces which permit installation with a var- 
iety of linear, pulse, synchro and second harmonic 
(magnesyn) fuel-flow meters. In addition the system 
requires a groundspeed reference, which can be 
derived from Omega/VLF, inertial navigation system or 
DME and either digital or ARINC 568 format. Installation 
is claimed to take less than 40 man-hours. 


Specifications 
Installation: (panel space) 76 x 146 mm 
Weight: 1.2 kg 


Status 

In production. Supplemental type certificates have 
been obtained for installation in McDonnell Douglas 
DC-10 and DC-8, Boeing 707 and 727, British Aero- 
space 125 Series 700, Lockheed Jetstar Il, North Amer- 
ican Sabreliner and Gulfstream III, Challenger 600 and 
601 and Falcon 50 aircraft. Equipment has also been 
installed on Lockheed C-130, Boeing 737, McDonnell 
Douglas DC-9, Gulfstream Il, Gates Learjet Series 35 
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The Aero Systems CD-3000 fuel management 
computer 


and Fairchild-Swearingen Metroliner. The Australian 
Department of Transportation has issued notice of 
acceptance for any Australian registered aircraft. 


Contractor 
Aero Systems Aviation Corporation. 


Mk IIIA quartz capacitive pressure 


transducer 

The AlliedSignal Mk IIIA quartz capacitive pressure 
transducer provides highly accurate pressure measure- 
ments and long-term stability. Currently six pressure 
ranges are offered: 2-20 psia, 2-30 psia, 2-75 psia, 2-120 
psia, 5-600 psia and 6-650 psia. Accuracy is better than 
0.3 per cent of reading (as opposed to per cent of full- 
scale) over a 15:1 turndown ratio and standard military 
temperature range. The transducer is currently used in 
both digital electronic engine controls and engine 
monitoring systems. The transducer is used in conjunc- 
tion with digital electronic controls and shares the con- 
trol CPU to process transducer signals. This transducer 
is incorporated in all GE Aerospace FADECs currently 
in use in civil applications, as well as in AlliedSignal 
FADEC units. 

A new configuration of the quartz capacitive trans- 
ducer, the Mk V, is in pre-production testing. This unit is 
completely self-contained with a built-in digital pro- 
cessor to permit the direct digital word output pro- 
portional to sensed pressure. 


Status 
In production. Deliveries were scheduled to start in late 
1992. 


Contractor 
AlliedSignal Controls & Accessories, South Bend. 


Digital electronic control for the 
GE38/CFE738 engine family 


The AlliedSignal engine control system consists of dual 
channel Full Authority Digital Electronic Control 
(FADEC) units which interface with a HydroMechanical 
Fuel Unit (HMFU) and an engine Diagnostic and Con- 
dition Monitoring (D/CM) unit. These units are engine- 
mounted and provide control of fuel-flow, inlet guide 
vanes and other discrete outputs, complete engine pro- 
tection during all operating conditions and engine diag- 
nostic/condition monitoring functions. The system 
performs self-diagnostic checks in both hardware and 
software, serialises and formats status data and trans- 
mits via three output two-way communication ports. 
These are a MIL-STD-1553 (or ARINC 429) port to the 


The Mk IIIA quartz capacitive pressure transducer 


aircraft, a cross-talk port to the D/CM and other FADEC 
units and an RS422 port for test purposes. 

Each FADEC is functionally partitioned into five mod- 
ules which are adaptable to military and civil turboshaft, 
turboprop and turbofan engine applications. The 
design employs surface-mounted electronics to reduce 
size and weight and features unique AlliedSignal 
designed components which include various VLSI 
devices, a MIL-STD-1750A microprocessor rated at two 
million instructions per second and a highly accurate 
(0.3 per cent of point) Bendix quartz capacitive press- 
ure transducer. 

The initial application of this control system was for 
the T407 engine which had been chosen for the now 


The digital electronic control for the GE38/ 


CFE738 engine family 


cancelled Lockheed P-7 aircraft. The design is univer- 
sal in that it has been adapted, principally with software 
changes only, to the CFE738 turbofan engine. 


Status 
Entering production. 


Contractor 
AlliedSignal Controls & Accessories, South Bend. 


Engine monitor multiplex unit for 
the RB.211-524 


The Engine Monitor Multiplex Unit (EMMU) is designed 
to be used on gas turbine engines to improve engine 
performance evaluations, leading to reductions in oper- 
ating or maintenance cost. These savings are 
reductions in fuel consumption, more extensive use of 
on-condition maintenance, early detection of potential 
engine failure and the elimination or reduction of sec- 
ondary engine damage. To accomplish this, the EMMU 
collects engine data including temperatures, pressures 
and variable geometry parameters within the power- 
plant. This compact engine monitoring unit incorpor- 
ates very accurate state-of-the-art circuitry, compo- 
nents and pressure sensors. These sensors, combined 
with the precision of digital electronic computation, 
provide the required data accuracy appropriate to ex- 
amining engine condition trends, tracking limited-life 
equipment and improving engine life forecasts. 


The AlliedSignal engine monitor multiplex unit 


In addition, the EMMU is designed to withstand the 
hostile environment of on-engine mounting in the fan 
case area. The package presently contains three press- 
ure transducer modules and three printed circuit mod- 
ules, with growth provisions for up to five pressure 
transducers and four circuit modules. There are three 
electrical interface connectors to accommodate the air- 
craft interface, engine serial number and engine 
sensors. 


Status 
In production. Certified on the Boeing 747-400. 


Contractor 
AlliedSignal Controls & Accessories, South Bend. 


Fuel handling unit for the CF6- 
80C2 FADEC engine 


The fuel handling unit meters fuel-flow to the engine 
and modulates other engine control functions in re- 
sponse to commands from the full authority digital elec- 
tronic control. Electromechanical signal conversion 
and fuel system pressure regulation is provided for con- 
trolling engine variable geometries and turbine tip 
clearances. 

Proven hydromechanical control technology and 
advancements in electromechanical interfacing pro- 
vide high reliability and the capability for 50 000 hours 
of operational life, even under severe operating con- 
ditions. A hydromechanical governing system limits 
maximum engine speed to protect the engine from 
potentially catastrophic overspeed in the event of fail- 
ure of electronic signals. There are no elastomer exter- 
nal dynamic seals to wear out or leak and rugged 
construction prevents damage from handling and 
operation. 


Status 
In production. The fuel handling unit is utilised on all 
FADEC equipped CF6-80C2 engines on the 747-400, 
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Fuel handling unit for the CF6-80C2 FADEC 
engine 


767 and MD-11 aircraft. An adaptation of the unit has 
been chosen for the CF6-80E engine for the A330 air- 
craft and other applications. 


Contractor 
AlliedSignal Controls & Accessories, South Bend. 


Supplemental control unit 

The Supplemental Control Unit (SCU) for the PW4000 
engine is configured in selectable modules which pro- 
vide functions of aircraft 28 V power conditioning for 
Electronic Engine Controls (EEC), an Engine Data Mul- 
tiplexer (EDM) and an autostart controller in a single 
unit. The SCU is designed for fan case mounting on tur- 
bofan engines. This unit is easily configured to contain 
the basic power supply and any of the desired oper- 
ational features by the proper selection of modules for 
the unit. The weight and cost are therefore optimised 
for the exact requirements of the customer with no pen- 
alties incurred for carrying unnecessary functions in the 
unit. 


The AlliedSignal supplemental! control unit 


The SCU consists of a three piece cast aluminium 
housing that contains provisions for the basic power 
conditioner, its power storage module and five optional 
modules. The power converter is designed to meet MIL- 
STD-704C and Boeing D6-44588 Type | power. The 
optional modules include a power supply module on a 
Central Processor Unit (CPU) ARINC module that 
would be used for either of the optional functions. For 
the autostart option an additional driver module would 
be used. EDM functions are provided by the addition of 
an input signal conditioning module and a Mk IIIA 
quartz capacitive pressure transducer (see earlier 
item). 


Status 
In production. Certified on Boeing 747-400 and 767 
and McDonnell Douglas MD-11 aircraft. 


Contractor 
AlliedSignal Controls & Accessories, South Bend. 


Digital engine control for TFE109 


turbofan engine 

A digital engine control unit has been developed for the 
Garrett TFE109 engine fitted to the new Squalus trainer 
aircraft. The microprocessor-based engine computer 
unit provides automatic starting, trimming and safety 
limiting. Built-in test facilities check the controller and 
engine sensors, accommodate certain failures and can 
isolate faults to LRU level. A data logging feature moni- 
tors and records 12 engine parameters for mainten- 
ance analysis. 


Specifications 

Dimensions: 321 « 191 * 137 mm 
Weight: 6.9 kg 

Power supply: 28 V DC 


Status 
In production for the TFE109 engine. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Electronic control unit for the 
Garrett GTC 36-200 auxiliary 


power unit 

The full authority engine controller for the Garrett GTC 
36-200 series auxiliary power unit is used on the F-16. 
Engine fuel control comprises a turbine speed gover- 
nor with timed acceleration and inlet guide vane con- 
trol. Automatic shut down protection is provided with 
monitoring for overspeed, over temperature and it has a 
no-fire and start period timer. 


Specifications 

Dimensions: 258.8 « 200.5 x 128 mm 

Weight: 5.2 kg 

Power supply: 28 V DC nominal. Operational range 
15.5 V to 30 V DC 

Cooling: natural convection and radiation 


Status 
In production for the GTC 36-200 auxiliary power units. 


The IAI Westwind 2 has Garrett TFE731 fan engines fitted with the AlliedSignal automatic performance 


reserve controller 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Engine performance reserve 


controller 

The AlliedSignal automatic engine performance 
reserve controller is used on aircraft powered by the 
Garrett TFE731 turbofan engine. The controller detects 
a loss of thrust on take off from either engine through 
the comparison of selected rotor speed. The high- 
speed rotor (N,) is automatically selected during auto- 
matic power reserve operations and a five per cent dif- 
ference is considered the nominal threshold. Following 
detection of a power decay, the system automatically 
boosts the remaining engine’s maximum thrust by rais- 
ing the high pressure spoo! maximum speed by one per 
cent and the maximum operating temperature by 25°C. 
Manual APR control is available to give thrust boost 
should the system fail. 


Specifications 

Dimensions: 160 x 74 x 269 mm 
Weight: 2.2 kg 

Power supply: 28 V DC, 14 W 


Status 
In production for TFE731 powered aircraft. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Engine power trim system 
The engine power trim system is a combined autothrot- 
tle and flight management system suitable for commer- 
cial aircraft and designed to provide fuel savings and 
crew workload benefits for a low initial cost. It can also 
protect engines against temperature and engine press- 
ure ratio overshoots. AlliedSignal has produced a sys- 
tem which simplifies crew procedures by dividing work 
between preflight planning, which is loaded into the 
system memory, and in-flight control, which is conduc- 
ted in real-time taking account of influences as they 
arise. The ground computer supplies optimised cruise 
altitude and Mach number data. An advantage of leav- 
ing this function on the ground is that operators can 
subsequently modify planning policy with no change to 
airborne hardware, software or operating procedures. 
For operation the crew presses a button to identify 
the appropriate flight phase - take off, climb, cruise, 
long-range cruise or go-around (there are also two 
spare button locations) - and to dial in a reference tem- 
perature for normal or reduced power take off. The sys- 
tem indicates engine pressure ratio setting and has an 
engine number selector which provides individual 
pressure ratio indications if engines are operating with 
different bleed air conditions. A single button engages 
automatic engine power trimming to the climb sched- 
ule or holds constant Mach number. A second button 
can be used to engage a further operating mode which 
trims fuel consumption by small Mach number adjust- 
ments as the aircraft weight decreases. The system has 
built-in test facilities and alerts the crew immediately a 
fault is detected. 
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Installation comprises a cockpit control and display 
unit, a power trim computer and a throttle control gear- 
box for each engine. Internal data transfer is conducted 
via an ARINC 429 databus and rack-mounted equip- 
ment meets ARINC 600 requirements. The equipment 
is FAA approved for use on Boeing 727-200 aircraft. 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Engine synchroniser 

When two common structure-mounted engines oper- 
ate at slightly different rotational speeds, a third beat 
frequency is set up in the structure which can cause dis- 
comfort to passengers. AlliedSignal is producing an 
electronic engine synchroniser to reduce this problem. 
It interfaces with the engine through the existing elec- 
tronic fuel control and requires no modifications to the 
aircraft wiring. The synchroniser may be applied to two, 
three or four engines without modification. It works by 
nominating one engine as master and adjusting either 
fan (N,) or compressor (N,) speeds of the other power- 
plants so that all speeds are closer to each other. The 
trim authority varies with power lever setting. The flight 
deck switches allow on/off and N,/N, selections, a 
synchronisation indicator is optional. 


Specifications 

Dimensions: 239 x 186 x 91 mm 

Weight: 1.77 kg 

Max acquisition time: 30s 

Synchronisation accuracy: (N, control) 11 rom 
(N, control) 18 rom 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Full authority digital engine 
control for the Garrett TFE731 
engine 

AlliedSignal has developed a full authority engine fuel 
control system for the TFE731 turbofan, operating 
according to an engine acceleration/temperature 
schedule. It provides closed loop exhaust gas tempera- 
ture control during acceleration, as well as on-speed 
governing and integral bleed air control based on 
exhaust gas temperature. Over temperature protection 
is given at all times. The equipment has the same fea- 
tures as those for the ATF-3; solid-state design, failure 
detection with automatic switch to manual backup, 
dual redundancy, continuous integral monitoring and 
external test points. It also includes fault annunciation, 
fault detection and fault isolation capabilities to LRU 
level. 


Specifications 

Dimensions: 338 x 197 x 96 mm 
Weight: 6.3 kg 

Cooling: natural convection 
Inputs: 10 

Outputs: 7 


Status 
In production for TFE731-5 power-plant. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Full authority engine control for 
the Garrett ATF-3 engine 


The controller for the Garrett ATF-3 turbofan engine, 
which powers the Dassault Falcon 200 executive jet 
and HU-25A Guardian, executes closed loop control of 
the power-plant. Its solid-state electronic design 
includes a continuous integral monitoring system. Fail- 
ure detection is included and manual backup control is 
selected automatically if there is a problem. Dual redun- 
dancy provides closed loop protection against hard- 
over failures. External test points are provided for rapid 
fault isolation. Inputs include fan speed and low press- 
ure and high pressure compressor speeds, inlet press- 
ure and temperature, turbine discharge temperature 
and power lever position. The unit controls the engine 
fuel valve and bleed valve positions. 


Specifications 

Dimensions: 203 x 431 x 178 mm 
Weight: 8.6 kg 

Cooling: natural convection 
Inputs: 10 

Outputs: 9 


Status 
In production for the ATF-3 turbofan engine. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Full authority engine control for 
the Garrett GTCP 36-50, -55 and 


-100 auxiliary power units 

The fuel controllers provide fully automatic control of 
turbine speed and loading for the GTCP 36-50, 36-55 
and 36-100 Series of small auxiliary power units. 

The controller provides monitoring and fully auto- 
matic shut down protection for overspeed, over tem- 
perature, low oil pressure and high oil temperature. The 
unit has provision to drive a remote-mounted rpm indi- 
cator, turbine temperature indicator and warning lights. 


Specifications 

Dimensions: 171.4 X 110.5 x 137.2 mm 

Weight: 1.86 kg 

Power supply: nominal 28 V DC. Operational range 
16.5 V to 32 V DC 

Cooling: natural convection and radiation 


Status 
In production for GTCP 36-50, -55 and -100 auxiliary 
power units. 


Contractor 
AlliedSignal Controls & Accesories, Tucson. 


Full authority engine control for 
the Garrett GTCP 36-150 auxiliary 


power unit 

The fuel controller for the GTCP 36-150 family of auxilia- 
ry power units provides fully automatic control of tur- 
bine speed and loading. 

Monitoring and automatic shut-down protection is 
provided for overspeed, over temperature, low oil 
pressure and high oil temperature. The unit includes 
provision for remote-mounted rpm, turbine tempera- 
ture indicator and warning lights. 


Specifications 

Dimensions: 165 x 177.5 x 76.8 mm 

Weight: 2.94 kg 

Power supply: nominal 28 V DC. Operational range 
12 Vto 32 VDC 

(8 V to 32 V DC optional) 

Cooling: natural convection and radiation 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Full authority engine control for 
the Garrett GTCP 660-4 auxiliary 


power unit 

The fuel controller for the GTCP 660-4 auxiliary power 
unit provides full automatic control of turbine speed 
and loading. 

Monitoring and automatic shut down protection is 
provided for overspeed, over temperature, low oil 
pressure and high oil temperature. The unit includes 
provision for remote-mounted engine speed indicator, 
turbine exhaust temperature indicator and warning 
lights. 


Specifications 

Dimensions: 269 x 203 x 101.6 mm 
Weight: 5.44 kg 

Power supply: nominal 28 V DC 
Cooling: forced air and radiation 


Status 
In production and service in the GTCP 660-4 auxiliary 
power unit. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Full authority engine control for 
the Garrett TPE331 engine 


The AlliedSignal full authority engine controller for the 
TPE331 turboprop has the following features: tempera- 
ture limited automatic starting, isochronous propeller 
governor speed control, closed loop torque and tem- 
perature limiting, single red line exhaust gas tempera- 
ture correction, continuous speed and fuel governing, 
power level matching and simplified engine rigging. 


Specifications 

Dimensions: 193 x 137 x 301 mm 
Weight: 4.6 kg 

Cooling: natural convection and radiation 
Power supply: 28 V DC 


Status 
In production for TPE331-8 and TPE331-12B powered 
aircraft. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Integrated engine computer for 
TPE331-14 power-plant 


The digital integrated engine computer is made by 
AlliedSignal for the Garrett TPE331-14 turboprop 
engine. It provides automatic start sequencing, variable 
red line temperature indications, torque indication, 
closed loop torque and temperature limiting, data log- 
ging, built-in test and fault isolation. The unit’s redun- 
dant torque indication ability permits manual mode 
dispatch even after a computer failure. There are serial 
outputs from a non-volatile memory of the number of 
engine hours operated, time spent above specified 
maximum temperatures and number of starts. A per- 
sonality module is used to adjust the software to a spe- 
cific engine so that performance degradation will be 
referenced to an actual, rather than theoretical, 
baseline. 


Specifications 

Dimensions: 140 x 314 x 181 mm 
Weight: 5.3 kg 

Temperature range: —55 to 71°C 
Power supply: 28 V DC 


Status 
In production for the TPE331-14 turboprop engine. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Propeller synchrophaser 

The AlliedSignal synchrophaser controls the phase 
relationship between the blades of two aircraft propel- 
lers. Noise and vibration can be minimised and the 
objectionable beat frequencies associated with propel- 
lers operating at different rotational speeds eliminated. 
The synchrophaser is designed to operate with twin tur- 
boprops and electronic engine fuel controls. It works 
with existing speed detection systems and requires no 
rigging adjustments, calibration or indexing. It is com- 
patible with engines operating closed loop on torque 
and temperature. The system uses a master and slave 
engine concept with a full 120° phase angle authority 
for three-bladed propellers. 


Specifications 

Dimensions: 57 x 128 x 204 mm 

Weight: 0.79 kg 

Power supply: 28 V DC with MIL-STD-704 Category B 
transient immunity 

Authority limit: 2.4% max speed separation 

Steady state phase angle accuracy: < 5° (typical) 
Operating range: cruise and max continuous speeds 
Vibration: RTCA DO-160-PAR. 8 curves 
Electromagnetic interference: MIL-STD-6181D 


Status 
In production. 


Contractor 
AlliedSignal Controls & Accessories, Tucson. 


en a 


Avionics management system 
The AlliedSignal Avionics Management System (AMS) 
provides the military pilot with an integrated approach 
to the control and display of avionics equipment and 
information. By combining the various functions 
required to manage the cockpit, the mission and the 
performance of the aircraft, the system reduces the pro- 
liferation of control and display equipment and 
enhances the crew’s ability to function effectively in a 
complex and hostile combat environment. The system 
brings together in one box the control and information 
presentation for a variety of Communications, Navi- 
gation and Identification (CNI) equipments. It communi- 
cates with that equipment by way of a MIL-STD-1553 
digital databus or through remote terminal units. 
Functions that the AMS can accomplish include 
flight and mission management, control of avionics 
equipment, monitoring of flight and navigation infor- 
mation, performance management and tactical navi- 
gation. In the performance management mode, for 
example, AMS presents real-time guidance to a heli- 
copter pilot on engine torque available, or the torque 
needed to hover, climb or provide the best range or 
endurance. The information is based on data entered 
into the two mission computers and made available to 
the pilot on four interactive pages of a control/display 
unit. 


Status 
The system began trials in 1985. 


Contractor 
AlliedSignal General Aviation Avionics. 


FCS-60 Series 3 digital flight 


control system 
The designation FCS-60 embraces a family of four flight 
control systems with performance to suit different cate- 
gories of regional commuter and business aircraft. 
The FCS-60 is basically a three-axes system under 
microprocessor control. The simplest system available 
has one channel per axis, weighs 14 kg and is driven by 
asingle air data sensor. Navigation and sensor units are 
controlled by a single fail-passive flight controller, the 
outputs from which operate pilot and co-pilot flight 
director instruments. The system can be expanded to 
dual simplex or duplex configuration, the second of 
which may be certificated for Category II operations. 
Both have dual air data sensors and the second version 
has dual drive motors and three microprocessors. The 
system provides pitch stabilisation with automatic trim, 
roll stabilisation, heading hold, yaw damping and turn 
co-ordination. The yaw damper can be used indepen- 
dently of the other channels. Additional modes provide 
lift compensation during turns, compensation for turbu- 
lence and pilot commanded inputs. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


FCS-870 automatic flight control 


system 

AlliedSignal has combined integrated circuit tech- 
nology with several new automatic flight control fea- 
tures to produce a system which offers optimum 
performance over a wide range of general aviation air- 
craft. The FCS-870 is an autopilot with flight director 
and independent yaw damper options which form the 
basis of many options. It is designed for installation ina 
broad range of aircraft types, from heavy singles to 
most turboprop powered types. The system meets or 
exceeds the TSOs for these classes of aircraft. 

The complete FCS-870 consists of the cockpit instru- 

ments (including flight controller, attitude director indi- 
cator, horizontal situation indicator and mode 
annunciator) and a remote-mounted computer ampli- 
fier and servoes. The yaw damper option adds a side- 
slip sensor, a panel-mounted turn and slip indicator and 
a remote yaw servo. 
Flight controller This is a small panel-mounted unit 
used to select the desired operational modes of the sys- 
tem. All nomenclature on the panel is backlit for easy 
night viewing. 
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Mode annunciator This can be mounted in any con- 
venient head-up panel location so that the pilot can 
monitor the autopilot or flight director functions in use. 
The unit also alerts the pilot to some fault and armed 
system conditions. 

Computer amplifier This is the main flight control 
system unit and is an all solid-state device which 
houses all the lateral and longitudinal computational 
circuitry, power supplies and altitude transducer. It also 
contains the calibration circuits which ensure compati- 
bility with specific aircraft sensor and output require- 
ments, plus an additional circuit board providing input 
signals for flight director operations. Lateral and longi- 
tudinal data circuits are segregated on opposite sides 
of the unit, so reducing the amount of inter-wiring and 
augmenting reliability and serviceability. Relays have 
been eliminated and all heat generating components 
are near the outside of the unit to improve cooling. 
Servoes Advanced design servoes provide the great- 
est torque required for the highest performance aircraft 
likely to use the system. Three similar units are used for 
pitch, roll and trim control. 

Yaw damper The independent yaw damper provides 
positive turn co-ordination and rudder control in all 
flight conditions. In twin engined types the yaw damper 
is claimed to provide substantial assistance in main- 
taining directional control during an  engine-out 
sequence. 

Instrumentation The company recommends inte- 
gration with the following flight instruments: DH-886A 
4 in director horizon indicator or DH-841V 3 in director 
horizon indicator, plus HSD-880 4 in horizontal situ- 
ation indicator or HSD-830 3in horizontal situation 
indicator. 

Specific features of the flight control system are: 
command turn (half- or full-rate co-ordinated turns can 
be initiated by rotating a knob); full pitch integration 
(provides smooth capture of desired altitude and elim- 
inates stand-off errors); automatic altitude preselect; 
pitch synchronisation (keeps elevator surfaces aligned 
with trim to eliminate disengagement disturbances); 
control wheel steering (manoeuvre to desired attitude 
with button depressed and then release to leave flight 
control system maintaining pilot’s demand); coupled 
go-around, automatic crosswind correction; all angle 
intercepts and pitch rate command and manual or auto- 
matic glideslope capture. 


Specifications 

Weight: (basic autopilot) 8.94 kg 

(with 3 in FD/HSI) 14.11 kg 

(with 4 in FD/HSI) 17.08 kg 

(optional yaw damper) 3.33 kg 

TSO compliance: C9C, C52A, DO160. 


Status 
In service. 


Contractor 
AlliedSignal General Aviation Avionics. 


KAP 100 Silver Crown autopilot 


The KAP 100 is a panel-mounted single axis, wings lev- 
el, digital flight control system which includes a KG258 
horizontal reference indicator and KG107 directional 
compass. An optional slaved compass system can be 
substituted for the latter item. Options include manual 
electric trim, control wheel steering and a yaw damper. 
Lateral modes include heading select, navigation track- 
ing, approach and localiser back course modes. The 
system was announced in June 1982 and is certificated 
on several single engined aircraft types. 


Specifications 

KAP 100 (with KG 107 directional gyro, no yaw 
damper) 

Weight: 4.9 kg 

Power supply: 14 V DC, 3.1 A or 28 V DC, 1.6A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KAP 150 Silver Crown autopilot 


The KAP 150 is a panel-mounted two-axes digital auto- 
pilot providing pitch and lateral control facilities. It is 


integrated with standard flight instrument packages 
which are available from the company’s range of prod- 
ucts. Slaved compass and remote mode annunciator 
options are provided. Autopilot modes include pitch 
hold, heading select, altitude hold, navigation tracking, 
approach, glideslope and localiser back course, verti- 
cal trim and control wheel steering. A yaw damper is 
available as an optional extra. The system is certificated 
on several single engined aircraft types. It was 
announced in June 1982. 


Specifications 

KAP 150 (with KG 107 directional gyro, no yaw 
damper) 

Weight: 8.2 kg 

Power supply: 14 V DC, 5.1A 

28 V DC, 2.5A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KAP 150H helicopter digital flight 


control system 

The KAP 150H two or three-axes autopilot is designed 
to meet the needs of single engine turbine-powered 
helicopter operators in emergency medical transport, 
law enforcement, pipeline patrol or a variety of other 
uses. A compact panel-mounted system, the KAP 150H 
is engineered for easy console installation. 

A derivative of the KAP 150, the KAP 150H autopilot 
operates in heading select, altitude hold, vertical trim 
and control wheel steering modes, providing workload 
reduction for a single pilot during VFR cruise operation. 
The KAP 150H also reduces pilot fatigue, enhancing 
safety and delivering a smooth ride for passengers. 

System options include a yaw axis and either a stan- 
dard directional gyro or the AlliedSignal KCS 55A com- 
pass system, an electrically slaved 3in (76mm) 
horizontal situation indicator. 


Specifications 
Weight: 9.07 kg 
Power supply: 6.5 V AC, 3.5 V DC 


Status 
Certified for the Bell 206B JetRanger and LongRanger 


series of helicopters. 


Contractor 
AlliedSignal General Aviation Avionics. 
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AlliedSignal KAP 150H autopilot components 


KFC 150 Silver Crown autopilot/ 


flight director system 

The KFC 150 is a KAP 150 autopilot with a 3 in (76 mm) 
air driven gyro, flight instrument package. Single cue 
V-bar presentation is used on the flight director. Also 
included in the package is a KCS 55A slaved compass 
system with KI 525A pictorial navigation indicator. The 
KFC 150 provides pitch attitude hold, altitude hold, 
flight director, heading select, navigation, approach, 
glideslope, back course, vertical trim and control wheel 
steering. The system was introduced in June 1982. 
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The KFC 150 autopilot can be integrated with flight director instruments for a wide range of light aircraft 


Specifications 

KFC 150 (without yaw damper) 

Weight: 11.5 kg 

Power supply: 14 V DC, 8.7 Aor 28 VDC, 4.4A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 200 Silver Crown autopilot/ 


flight director system 

The KFC 200 automatic flight control system is suitable 
for a wide range of single and twin engined light aircraft. 
It comprises a two-axes autopilot with flight director 
instruments and can be configured as the full KFC 200 
or the lower cost KAP 200 system. Both variants have a 
two axes autopilot, the low-cost option providing wings- 
level and pitch attitude hold with altitude, navigation, 
approach, localiser, back course and heading select 
modes. The larger variant additionally includes go- 
around and control wheel steering modes. 

Flight instrumentation options include the KG 258 
flight command indicator and KI 525A horizontal situ- 
ation indicator for the low cost KAP 200, or the same 
horizontal situation indicator with a KI 256 flight com- 
mand indicator in the more comprehensive KFC 200 
system. Manual electric pitch trim facilities are included 
and options include slaved gyro and yaw damper 
installations. 


Specifications 

KFC 200 (without yaw damper) 

Weight: 12.8 kg 

Power supply: 14 V DC, 15.5 A or 28 VDC, 9.5A 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 250 Gold Crown autopilot/ 
flight director 


The KFC 250 system is effectively the computation and 
control function of the Silver Crown KFC 200 in con- 
junction with the 4.25 in (108 mm) KFC 300 flight direc- 
tor. A solid-state computer generates flight director 
commands in parallel with three-axes autopilot control 
signals. The system comprises a KAP 315 mode annun- 
ciator, KCL 310 flight director, KPI 552 pictorial navi- 
gation indicator (essentially a horizontal situation 
indicator), KAS 297 altitude selector, KC 290 model 
selector and KC 291 yaw mode controller. 


Specifications 
Weight: 20 kg 
Power supply: 115 V AC, 400 Hz, 80 VA 


28VDC,11A 
26 V AC, 400 Hz, 42 VA 


Status 
In production for high performance piston twins and 
medium-size business turboprops. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 275 flight control system 

The KFC 275 digital flight control system is designed 
primarily for piston twins. This system uses the same 
KCP 220 autopilot computer with four microprocessors 
and the same KDC 222 air data sensor as the KFC 325. 
However, the KFC 275 uses a different flight instrument 
system and 3in (76mm) electromechanical instru- 
ments, including the KI 256 V-bar flight command indi- 
cator and the KCS 55A slaved pictorial navigation 
indicator system. 

The KMC 221 mode controller provides mode selec- 
tion and annunciation for most modes, along with the 
KAP 185A mode annunciator. Annunciations are pro- 
vided for both armed and coupled modes when 
appropriate. 

Like the KFC 325, the KFC 275 can be configured 
with optional altitude/vertical soeed preselect. There is, 
however, a choice of either the KEA 130A three pointer 
encoding altimeter or the KEA 346 counter-drum point- 
er servoed altimeter to go with two different versions of 
the KAS 297 altitude/vertical speed preselector. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 325 digital flight control 


system 

The KFC 325 is a three-axes digital flight control system 
designed to suit high performance turboprop aircraft. 
An extensive preflight test of full time monitors ensures 
system integrity while airspeed compensated control 
maintains proper response to changing aircraft con- 
figurations. Manual electric trim speed is also adjusted 
to aircraft speed. 

The remote-mounted flight computer contains four 
microprocessors, with one dedicated to each of the fol- 
lowing functions: roll, pitch, yaw damp and logic. In 
addition to providing these computations the micropro- 
cessors provide extensive preflight test of pitch, roll and 
accelerometer monitors which ensures system integrity 
during flight operations. 

The KFC 325 is configured with a 4 in (102 mm) elec- 
tromechanical ADI and HSI with growth provisions for 
interface with the EFS-10, EFS-40 and EFS-50 elec- 
tronic flight instrument system EADI and EHSI displays. 
The electromechanical instruments include the KCl 
310A rotating sphere flight command indicator and the 
KPI 553A pictorial navigation indicator with radiate of 
DME distance, groundspeed and TTS plus radar alti- 
tude and distance from 1000 ft AGL to touch-down. 

In addition to such standard modes as altitude hold 
(ALT), heading select (HDG), nav (VOR/RNav), 
approach (APR), glideslope (GS), reverse localiser 
(BC), control wheel steering (CWS), indicated airspeed 
(IAS) hold and yaw damp (YD), the KFC 325 also has the 
standard comfort modes of soft ride and half bank. Alti- 
tude/vertical speed preselect is optional. The optional 
KAS 297C altitude and vertical speed selector is a 
panel-mounted unit which can interface with a KEA 346 
counter-drum pointer servoed altimeter. 

The KFC 325 also includes as standard equipment 
the KDC 222 air data sensor which provides altitude 
and airspeed as well as normal and side-slip inputs to 
the flight control system. 

The servos use capstan assemblies which may be 
left in the aircraft should servo repair be required, thus 
allowing the aircraft to remain rigged. 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KFC 400 digital flight control 


system 
Intended for turboprop and turbine-powered general 
aviation aircraft, the KFC 400 was announced in early 
1985. The company’s first all digital autopilot, it is a dual 
channel system designed to fail passive. The system is 
microprocessor driven and when used in conjunction 
with AlliedSignal’s KNS 660 navigation and frequency 
management system can provide full three-dimen- 
sional flight guidance with automatically scheduled 
climb and descent profiles. 

The system includes a new digital air data computer 
providing altitude, airspeed, vertical soeed and Mach 
number via an ARINC 429 digital databus, and it can 


The KFC 275 three-axes digital autopilot 


also drive a new range of electromechanical flight 
instruments. Continuous fault monitoring — is 
incorporated. 


Status 
In production. It has been certificated as part of the 
avionics suite on the Beechjet 400. 


Contractor 
AlliedSignal General Aviation Avionics 


The KFC 325 digital flight system showing (top left) 
the EFS 40 EADI, (bottom left) the EFS 40 EHS! 
and (right) the KMC 321 digital mode selector 


The KFC 400 digital flight contro! system 
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Airborne vibration monitoring 


system 

The airborne vibration monitoring system is designed 
for engine rotor imbalance monitoring and onboard 
two-plane engine trim balancing. The system consists 
of two major components: a remote charge converter 
and a signal conditioner. 

Vibration data is transmitted to the cockpit for display 
via an ARINC 429 or 629 databus. Advanced digital sig- 
nal processing techniques provide acccurate vibration 
magnitude and phase management. Utilising in-flight 
data provides superior trim balance information, allow- 
ing accurate one shot engine balancing and eliminating 
requirements for engine ground runs for balance verifi- 
cation. The system simplifies engine balance oper- 
ations by providing specific maintenance instructions. 
Extensive BIT capabilities isolate faults between 
accelerometers, the two LRUs and the interconnection 
cabling. 

For system retrofit applications, an integrated signal 
conditioner, incorporating the functions of a remote 
charge converter, is available in the ARINC 429 
configuration. 


Specifications 

Dimensions: (signal conditioner) ARINC 600 3 MCU 
(remote charge converter) 56 x 61 x 114mm 
Weight: (signal conditioner) 2.8 kg 

(remote charge converter) 0.45 kg 


Status 
In development. 


Contractor 
Ametek Aerospace Products Inc. 


Fuel management system 

Ametek’s mass flow measurement system, introduced 
in 1981, senses the mass flow rate of fuel to the propul- 
sion system or in refuelling operations to another air- 
craft. The output can be displayed in terms of flow rate 
and/or fuel consumed, or used as an input to other sys- 
tem elements. Recent technology improvements 
include the design of a flow transmitter in which the 
impeller is driven by the flow of fuel, eliminating the 
impeller motor. An extension of this approach led to the 
production of a flowmeter in which fuel provided fluid 


torque to drive the rotor. The output is then a pulse 
which is proportional to the mass flow rate. No input 
power is required. 


Status 
In production. 


Contractor 
Ametek Aerospace Products Inc. 


Liquid level measurement system 
Ametek has developed a liquid level transducer which 
provides an output proportional to the level of fluid in a 
tank. The primary application is the measurement of oil, 
but hydraulic fluid and fuel quantities may also be 
measured. 

Development activities include the completion of a 
high accuracy fuel flow transmitter and work on an 
advanced non-intrusive flow transmitter. 


Status 
In production. Civil applications which utilise Ametek 
fuel management systems or liquid level measurement 
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Lockheed SR-71 aircraft, three of which are in service with NASA, have the Ametek fuel quantity measurement system 


systems and, in some cases both, include Airbus A310; 
Boeing 707, 727, 737, 747, 757 and 767; McDonnell 
Douglas DC-8, DC-9 and DC-10. 

In the military field, aircraft using these systems com- 
prise the Northrop F-5E/F, Lockheed P-3C Orion, 
Grumman A-6/EA-6B, McDonnell Douglas F-15 and 
F/A-18 and General Dynamics F-16. The Boeing 
KC-135 Stratotanker and McDonnell Douglas KC-10 
Extender also use the system for air-to-air refuelling and 
the Lockheed SR-71 reconnaissance aircraft uses it to 
measure fuel quantity. 


Contractor 
Ametek Aerospace Products Inc. 


Mass fuel flow indicating system 
The mass fuel flow indicating system consists of a fluid 
drive transmitter and an indicator. The indicator fea- 
tures a combination of a directly driven fuel flow pointer 
and a solid-state readout for fuel used, packaged in a 
50mm round case. The transmitter is fluid driven, 
requiring no power. Mass flow is directly measured 
using the angular momentum principle. Both units util- 
ise mature designs, having accumulated thousands of 
operating hours in commercial and military aircraft. 

Aircraft retrofit can be easily accomplished. The indi- 
cator can be made directly interchangeable with exist- 
ing wiring and connectors. The transmitter can be 
installed in the same location as an existing unit with dif- 
ferent inlet and outlet adaptor fittings and reallocating 
the wiring between the nacelle and cockpit. 


Specifications 

Dimensions: (fuel flow transmitter) 184.9 x 88.9 mm 
diameter 

(fuel flow indicator) 203.2 x 50.8 mm diameter 
Weight: (fuel flow transmitter) 1.59 kg 

(fuel flow indicator) 0.54 kg 

Power supply: 115 V AC, 400 Hz, 5 W max 


Status 
Available for turbofan engines up to 65 000 Ibs thrust. 


Contractor 
Ametek Aerospace Products Inc. 


MFD 5000 cockpit management 


system 

The MFD 5000 cockpit management system is an inter- 
active graphics map, terrain and obstruction proximity 
system, air data system and EICAS, all presented on a 
single sunlight-readable multifunction display. It dis- 
plays the aircraft position on a comprehensive 200 000 
waypoint plan view chart. Jeppesen NavData, including 
airports, runways, frequencies, TCA/ARSA bound- 
aries, VORs, NDBs, airways, intersections, SIDs/STARs 
and approaches combines with digital elevation map- 
ping, geography, hydrography, man-made obstruc- 
tions, highways and more, presenting VFR and IFR 
charts in scale levels ranging from the airport to hemi- 
sphere. Custom databases for EMS and vehicle track- 
ing are also available. 

The MFD 5000 monitors up to 35 engine and air- 
frame conditions. By interfacing with a host of aircraft 
systems, the EICAS constantly scans for out of range 
conditions, decreasing pilot workload while increasing 
safety. All caution advisories are cross-referenced, pro- 
viding audio and visual alerts to the MFD 5000 and 
external annunciators. The EICAS and map are fully 
interactive, to deliver crew advisories on position, 
environment, navigation, fuel management, air data 
and engine and airframe conditions. 


The EICAS couples to many existing aircraft systems 
including analogue instruments, rpm, voltage, oil tem- 
perature, encoding altimeters, fuel computers, Loran/ 
GPS receivers, other engine monitoring systems or a 
host of Arnav transducers. The EICAS contains several 
pages of information with three assignable priority lev- 
els. For mixture purposes, the hottest EGT and CHT are 
automatically presented on the main display. 

The remote LRU 5020 EICAS computer measures all 
channels 10 times per second to ensure constant accu- 
racy. Bright columns display operating ranges with a 
digital value written below. Pilot programmable alarms 
advise of out of range conditions. When an alert con- 
dition occurs, the display switches to the failed system, 
followed by the associated checklist. 

Through altitude encoders and _ Loran/GPS 
receivers, the MFD 5000 compares the aircraft altitude 
with the digital terrain mapping database. When below 
minimum safe altitude, the terrain/obstruction proxim- 
ity system advises the pilot of ground proximity, taking 
account of both terrain and man-made obstructions. 

The Arnav FMS 5000/7000 and STAR 5000 navi- 
gation management systems are interactive with the 
MFD 5000. All flight planning and search routines can 
be programmed through the FMS 5000/7000 for dis- 
play on the MFD 5000. The remote Arnav GPS-505, 
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The Arnav MFD 5000 displays both navigation and 
aircraft systems data 


GPS-506 and GPS-512 receivers also interface with the 
MFD 5000, eliminating the need for a panel mount navi- 
gator. Other Loran and GPS receivers with RS232 pro- 
tocol are compatible. 


Contractor 
Arnav Systems Inc. 


Flight director autopilot systems 
Astronautics has developed a three cue flight director 
system for helicopters. It combines a versatile flight 
director computer with a three command bar ADI, dual 
bearing pointer HSI and a multimode computer control- 
ler. The system provides ILS, VOR and ADF approach 
capability. 

The three cue system adds a collective command 
steering bar to the pitch and roll command steering 
bars used in two cue systems. Continuous altitude, air- 
speed, vertical speed, VOR/ILS and optional Doppler 
and altitude alert inputs permit the flight director com- 
puter to respond to pilot-selected flight modes. A pilot 
can execute VOR/ILS intercepts, glideslope intercepts, 
vertical and airspeed holds, deceleration rates and alti- 
tude hold. The computer provides automatic intercept 
and tracking of VOR, glideslope and localiser, and 
initiation of deceleration for ILS approaches. Pilot and 
co-pilot displays and controls are effected by optional 
slaved horizontal situation indicators and transfer 
controls. 

The indicators are 5 in (127 mm) units, hermetically 
sealed with a dry nitrogen/helium atmosphere. Direct 
current servoes used in these units are claimed to result 
in considerably less heat dissipation, less power drain, 
higher torque and greater reliability than typical AC ser- 
voed units. 


The mode controller has four switches for mode, nav 
select, vertical speed and airspeed selections. An 
optional remote dual course selector can be added to 
supplement the basic controller. 

The flight director computer accepts inputs from the 
mode controller and an array of sensors. It computes 
the pitch, lateral and collective commands required to 
adhere to selected and/or scheduled flight parameters 
and displays the commands on the attitude director 
indicator. 


Specifications 

Dimensions and weight: (ADI) 127 x 133 x 194 mm; 
3.2 kg 

(HSI) 127 x 108 X 174 mm; 2.7 kg 

(flight director computer) 59 x 194 x 319 mm; 2.9 kg 
(mode controller) 146 x 105 x 127 mm; 1.6 kg 
(remote course selector) 146 x 32 x 165 mm; 0.7 kg 
Power supply: 115 V AC, 400 Hz, 45 VA 

28 VDC, 0.5A 

5 V AC, 8 VA (for lighting) 


Status 
In production. 


Contractor 
Astronautics Corporation of America. 


Flight director computers 

Astronautics manufactures both analogue and digital 
flight director computers for most military fixed-wing air- 
craft and helicopters. The flight director computer pro- 
vides both two and three cue steering information to the 
pilot which may be presented on either cross-pointers 
or a combined single indicator. 

A flight director computer which is compatible with 
GPS is currently being manufactured for the US Army 
Sikorsky UH-60A helicopter. The flight director com- 
puter accepts digital signals directly from the GPS 
receiver and other radio navigation aids and converts 
them to analogue signals for display on the flight instru- 
ment. The navigation information received from the 
GPS receiver provides horizontal deviation, vertical 
deviation and glideslope angle. 


Status 
In production. 


Contractor 
Astronautics Corporation of America. 
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he Astronautics Macchi MB3339 flight director computer (left), A-10 flight director computer (centre) and 


Black Hawk command instrument system processor (right) 


The Astronautics three-axes helicopter autopilot system 


Three-axes autopilot for the 500/ 
530 helicopter 


Astronautics has developed an autopilot for light heli- 
copters which has been FAA certificated and is avail- 


able for McDonnell Douglas 500D, 500E and 530 
helicopters. The autopilot provides full three-axes con- 
trol to reduce pilot fatigue. There are seven basic oper- 
ating modes, plus hands-off stabilisation. In basic 
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The Astronautics ADI (top left), HSI (bottom left) 
and flight data computer (right) 


attitude retention mode, the helicopter can be flown 
hands-off not only in straight and level flight but also 
during climbs, descents and turns. The desired attitude 
will be held even in autorotation and all turns are auto- 
matically co-ordinated. In altitude hold mode the de- 
sired altitude is maintained to within +20 ft. The altitude 
can be captured with vertical velocities as high as 
1000 ft/min. Following high vertical velocity climb or 
descent the helicopter will smoothly change pitch atti- 
tude and capture the selected altitude. In heading hold 
mode the pilot may select the desired heading either 
before or after the mode is engaged. All turns to the 
new heading are automatically co-ordinated at a bank 
angle of 20°. Hands-off hover capability is provided ei- 
ther in or out of ground effect. Heading hold may be 
engaged at any time during hover. Any new desired 
heading is entered by moving the ‘bug’ on the heading 
gyro, and yaw damping is provided throughout the 
autopilot flight envelope. 


Status 
In production and in service in McDonnell Douglas 500/ 
530 helicopters. 


Contractor 
Astronautics Corporation of America. 


Electronic ballast 

Electronic ballasts are universal in design in that one 
part number is capable of operating many different 
lamp sizes and loads. The ballast can also drive up to 
two lamps of the same diameter, resulting in consider- 
able weight and cost savings. The benefits are fewer 
parts in the inventory due to greater parts commonality 
and diminished operating costs from reduced weight. 


AVTECH Corporation electronic ballast 


These ballasts also contribute to up to 50 per cent long- 
er fluorescent lamp life because of the controlled lamp 
current crest factor. The units use solid-state elec- 
tronics to match all currents and voltages required for 
any rapid start fluorescent lamp. A non-encapsulated 
open frame construction allows maintenance and 
repair to be performed easily in the field, while provid- 
ing shielding against radiated electromagnetic energy. 
This construction also exhibits superior thermal con- 
ductivity and emissivity. 


Status 

In production for the Boeing 747-400, British Aero- 
space 146-300, McDonnell Douglas C-17 and Saab 
340B and 2000. 


Contractor 
AVTECH Corporation. 


Steep approach monitor 

The steep approach monitor was specially designed for 
use on the Saab 340 commuter aircraft, but can also be 
used on other aircraft. It cuts out unwanted ground 
proximity warnings during a planned high angle 
approach. 

The steep approach monitor fits between the Collins 
ADS 81 air data computer and the Sundstrand Mk Il 
ground proximity warning computer. When selected by 
the pilot, it intercepts and modifies the signals sent 
from the ground proximity warning computer to the air 


The steep approach monitor has been designed 
for the Saab 340 


data computer. During a deliberate steep approach, 
the pilot can descend towards the runway without 
unwanted potentially distracting proximity warnings. 


Status 
In production for the Saab 340. 


Contractor 
AVTECH Corporation. 
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Windshield temperature 


controller 

Single and dual channel Windshield Temperature Con- 
trollers (WTCs) provide heater control electromechani- 
cally or with semi-conductor switching by incorporating 
power converters, inverters and integral cycle switches. 
Several WTCs provide three types of windscreen heat 
control: low voltage DC to control the contactors, a tem- 
perature control voltage from low voltage DC input and 
temperature control voltage from 115/200 V AC input. 
The input power is inverted as necessary to meet the 
requirements for each windshield. Various designs pro- 
vide monitoring of many variables including BIT to per- 


form testing at power-up, to monitor function 
continuously or to perform testing as a result of an 
external command signal. Alarm outputs from BIT func- 
tions may go to discrete annunciators or to the ARINC 
429/625 databus for EICAS monitoring. 


Status 
In production for the Challenger CL-601, Embraer 
EMB-120 and CBA-123, Saab 2000 and IPTN N-250. 


Contractor 
AVTECH Corporation. 


Century | autopilot 

The Century | autopilot is an all electric, rate based light- 
weight single axis wings level/heading system. An elec- 
tric actuator in the aileron circuit provides the control 
power for attitude stabilisation and pilot commanded, 
knob controlled turn rates of up to 200° a minute. A 
tilted rate gyro inside a standard 3 in (76 mm) case 
senses roll rate and rate of turn, for both instruments 
and servo, and the system can be slaved to VOR/Loc. 
Century | can also be used as a backup to the Century 
IIB, Ill or IV vacuum/electric systems, sharing the same 
roll servo. 


Specifications 

Dimensions: 89 x 89 x 194 mm 
Weight: 3.17 kg 

Power supply: 14 or 28 V DC, 1.25A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


Century IIB autopilot 

A single axis development of the Century I, the Century 
IIB has two panel-mounted instruments, a directional 
gyro with a heading bug and an attitude gyro as sen- 
sors, and additional navigation options. The system 
includes a solid-state computer, control panel and roll 
servo providing lateral stabilisation, roll command and 
heading select. An optional radio coupler permits head- 
ing select, VOR capture and tracking, increased sensi- 
tivity for VOR approaches and localiser capture. An HSI 
may be substituted for the directional gyro. 


Specifications 

Dimensions: (directional gyro) 85.6 x 82.6 x 161.8 mm 
(control unit) 92.3 x 50.8 x 108 mm 

Weight: 4 kg 

Power supply: 14 V DC, 2A or 28 VDC, 1.5A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


Century Iil autopilot 

The Century Ill two axes autopilot comprises directional 
and attitude gyro panel-mounted instruments, control 
unit, Computer/amplifier and electric servos. It is 
claimed to be approved for more makes and models of 
aircraft than all of its competitors combined, and to be 
the preferred altitude hold system for dealer installed 
retrofit installations in a wide range of singles and twins. 
The standard features include separate roll and pitch 
engagement, altitude hold, pitch and roll command and 
automatic or manual electric pitch trim. The optional 
radio navigation coupler is identical to that of the Cen- 
tury IIB. 


Specifications 

Dimensions: (control unit) 127 x 57.2 x 63.5 mm 
(panel instruments) as for Century IIB 

Weight: 8.9-10.9 kg depending on options 
Power supply: 14 or 28 V DC, 4.5A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


Century IV autopilot/flight 


director 

The two-axes Century IV autopilot has built-in VOR/ 
Loc/GS couplers and outputs to drive a single cue 
V-bar attitude director. Altitude hold, automatic and 
manual electric pitch trim and go-around modes are 
standard features, as is the Century NSD-360A HSI. The 
programmer is backlit to serve as an annunciator on 
mode engagement, thus saving space. Options include 
a separate panel-mounted annunciator and a modified 
computer compatible with ARINC HSls. 


Specifications 

Dimensions: (programmer) 151 x 52.8 x 71 mm 
(annunciator) 77.7 x 26.9 x 39.4 mm 
(NSD-360A) 81.3 X 77.2 X 222.5 mm 

Weight: 12.1-15.5 kg 

Power supply: 14 or 28 VDC,6A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


The Beech Bonanza is a typical application for 
various Century autopilots 


Century 41 autopilot/flight 


director 

The first Century autopilot to feature digital processing, 
the Century 41 is a two-axes system with built-in VOR/ 
Loc/GS couplers and outputs to drive a single cue 
V-bar flight director. It employs both position and rate 
signals to command the flight control servos. Other fea- 
tures include synchronised pitch attitude and altitude 
hold modes, a pitch modifier, automatic and manual 
electric trim and automatic preflight check schedule. 
VOR/Loc/GS capture intercepts are tailored to ground- 
speed, intercept angle, wind direction and distance 
from the ground station. The VOR tracking circuitry 
incorporates gain reduction to ensure ‘soft’ passage 
around the station. 

When using the go-around mode, the pilot merely 
has to press a single button, clean up the aircraft and 
add power; the autopilot flies to a calibrated pitch-up 
attitude appropriate to the single engine safety speed 
for that particular type of aircraft, and turns on to anew 
heading preset by the pilot. The NSD-360A slaved or 
unslaved HSI may be substituted for the standard direc- 
tional gyro. 


wy 
My 


Ms 1, 


= 


CAE RS . . 


4 
: 
£3 
oF 


“gi 


mae 
eed 
a: 


= besos’ a a 


The Century 41 autopilot with HSI and ADI 
indicators, mode programmer and annunciator 


Specifications 

Dimensions: (directional gyro) 81.3 X76.7x 177.8 mm 
(programmer) 117.35 x 50.04 x 61.72 mm 

Weight: 12.5-15.45 kg 

Power supply: 14 or 28 V DC, 2.3A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


Century 2000 autopilot/flight 


director 

The Century 2000 is the company’s newest model. The 
panel-mounted one-, two- or three-axes modular design 
autopilot provides economical upgrading from any of 
several levels of capability. 

Any Century 2000 can be expanded to include fully 
coupled roll and pitch plus yaw damper three axes 
autopilot with flight director and altitude preselect by 
installing expansion kits. The basic system is roll axis 
with heading and built-in VOR/Loc coupler. Automatic 
proportional pitch trim and glideslope coupler are stan- 
dard with the pitch axis. 

The Century 2000 has a number of automatic per- 
formance and safety features such as soft track and 
internal circuit checks. The system will interface with 
the NSD-360A HSI and any other ARINC HSI. The flight 
director steering horizon is the single cue delta/vee 
presentation. Non-flight director and heading only 
directional gyros are also compatible. 


Specifications 

Dimensions: (panel space) 158.3 x 57 mm 
Weight: 8.3 kg 

Power supply: 14 or 28 V DC, 4.5A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


Yaw damper 
The Century yaw damper is an independent subsystem 
compatible with any autopilot. It enhances directional 
stability by eliminating short term yaw oscillations. It 
assures exact co-ordination in all turns and 
manoeuvres through the use of an exclusive rate gyro 
and skid sensor. 

These composite signals are tuned to the natural yaw 
frequency of each aircraft model for optimum 
performance. 


Specifications 
Weight: 1.4 kg 
Power supply: 14 or 28 VDC, 1.9A 


Status 
In production. 


Contractor 
Century Flight Systems Inc. 


The Century 2000 autopilot/flight director 


USA / FLIGHT MANAGEMENT AND CONTROL 439 


CMS-80 cockpit management 


system 

The CMS-80 cockpit management system family con- 
sists of hardware and software building blocks. The 
baseline CMS-80 consists of a full complement of Col- 
lins avionics plus selected equipments from other 
manufacturers. 

The CMS-80 unclutters the cockpit by removing indi- 
vidual controls which normally crowd the panel. These 
are replaced with centrally located control and display 
units which use a standard screen layout and human 
interface to control all equipment. System interconnec- 
tion is via dual redundant MIL-STD-1553 multiplex 
cables. The CMS-80 can also provide mission comput- 
ing and navigation integration. 

A CMS-80 option is weapons and sight integration 
and control. This feature has been implemented on the 
B-406CS Combat Scout demonstrator and is sched- 
uled for installation on the MD-530 helicopter. A single 
keystroke shifts the CDU from avionics to weapons con- 
trol and all options for guns, rockets and missiles can 
be selected and managed. Weapons selection and fir- 
ing can also be accomplished from the handgrips, 
allowing the pilot to keep his attention focussed outside 
the cockpit. 

Various versions of the system have been chosen for 
the Sikorsky HH-65A and HU-25A helicopters and Lock- 
heed C-130 for the US Coast Guard. It has also been 
selected for the US Air Force Fairchild A-10A Thunder- 
bolt aircraft. 

In December 1981 Delco Electronics ordered the 
CMS-80 under a $15 million contract to support its com- 
mitment to provide 300 sets of fuel saving advisory sys- 
tem equipment to the US Air Force, part of a 
programme to upgrade the fleet of Boeing KC-135s. 
Deliveries for this application began in January 1983 
and ended in 1986. The FSAS system on the KC-135 is 
expected to save between two and four per cent of the 
fuel used by advising the crew of the most efficient 
speed, engine pressure ratio, altitude and descent 
profile. 

CMS-80 has been chosen for the ICNIS (Integrated 
Communications/Navigation/Identification System) for 
the US Air Force/General Dynamics FB-111, F-111A/E, 
EF111A and most recently, the FD-111D/F aircraft. It 
has also been chosen for the US Air Force A-7 Replace- 
ment Inertial Measurement System (RIMS) programme. 
The system provides control/display facilities for UHF, 
HF, secure voice, ILS, Tacan, IFF and the INS. This 
application marks the first installation of CMS-80 in a 
high performance supersonic aircraft and its particular 
benefit is a reduction in display area from the 871 cm? 
needed for previously separate systems, to 265 cm’. 

In 1988, the system was chosen for the German Air 
Force C-160 Transall autonomous navigation system. 


The newest version of the CDU for the Collins 
CMS-80 features a lighted perimeter for the key- 
pad and is compatible with night vision goggles 


In this application the CDU provides crew interface for 
communications, navigation and IFF, as well as flight 
management functions. 


Status 

In production and service. The US Army has selected 
the CMS-80 for Special Operations and Special Elec- 
tronic Mission Aircraft (SEMA). In addition the CMS-80 
has been chosen for the AH-64A Apache and for three 
Marine Corps helicopters including the AH-1, CH-46 
and MH-53. 


Contractor 
Collins Avionics & Communications Division. 


FMS-800 flight management 


system 

The FMS-800 flight management system, based on the 
CMS-80 cockpit management system (see previous 
item), integrates the functions of communications, navi- 
gation and IFF control, GPS/INS navigation, flight 
instruments and controls, autopilot, stores and radar 
for transport, tanker, trainer and utility aircraft. The sys- 


The Collins FMS-800 flight management system 


tem automates many of the functions normally carried 
out by the navigator. It also simplifies the complex tasks 
of the pilot and co-pilot, permitting them to concentrate 
on mission planning and execution. 

The FMS-800 outputs dynamic data to the flight 
instruments and automatic flight control system using 
MIL-STD-1553B, ARINC 429/561 or analogue synchro 
signals. The system is compatible with existing mech- 
anical flight instruments and analogue autopilots as 
well as digital systems such as the Collins EFIS-85 elec- 
tronic flight instrument system and APS-85 autopilot. 
The FMS-800 integrates GPS/INS navigation using a 12 
state Kalman filter for airborne alignment and con- 
tinued high accuracy. GPS and INS stand-alone navi- 
gation are also provided. 

Workload is reduced and flight accuracy is improved 
by the automated processing features of the FMS-800. 
These features include tactical airdrops, intercepts, 
orbit/rendezvous, search patterns, VNav, FMS non-pre- 
cision approach, coupled flight director/autopilot guid- 
ance and speed commands for precise time of arrival. 
The FMS-800 also includes embedded dynamic simu- 
lation software for ground mission rehearsal and 
training. 

The standard system consists of dual control display 
units, dual mission computers which also provide for 
the interface of non-1553B avionics, dual remote read- 
out units and a data loader. 


Status 

In production. The FMS-800 has been selected for use 
in German Air Force C-160 Transall aircraft and the US 
Air Force/US Army Joint STARS E-8C. 


Contractor 
Collins Avionics & Communications Division. 
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ACS-240 manoeuvre load control 
system for the L-1011 


The Collins ACS-240 is the world’s first production digi- 
tal active flight control system and was designed to 
operate in conjunction with the FCS-110 or FCS-240 
flight control systems fitted to the Lockheed L-1011 
TriStar. The purpose of the ACS-240 is to alleviate unac- 
ceptable loads due to gusts on long span versions of 
Lockheed’s wide-body transport. In November 1979 
Lockheed test flew an L-1011-500 TriStar with wingtip 
extensions of 4.5 ft (1.3 m). Owing to the lower induced 
drag with these tips, fuel savings of up to three per cent 
and a ride quality improvement of eight per cent, were 
achieved. However, the greater wing root bending 
moment during turbulence would have reduced the 
fatigue life unacceptably, and so Collins was contrac- 
ted to provide a control system operated by acceler- 
ation sensors that would drive both ailerons upwards in 
unison at the onset of a gust, shifting the centre of lift 
inboard and so reducing its moment. The system, 
weighing 40 kg, was made a retrospective modification 
at customer option on all L-1011-500s. It uses AED, a 
structured high order language developed by SofTek. 


Status 
In service on some Lockheed L-1011-500 aircraft. 


Contractor 
Collins Commercial Avionics. 


AMS-850 avionics management 
display 

The Collins AMS-850 avionics management system 
provides centralised avionics management, including 
control of EFIS modes, weather radar, TCAS, radio 
tuning and flight management, in one convenient 
location. The system offers consistent, intuitive menu- 
driven operation that facilitates training, minimises 
entry errors and simplifies avionics management. 

An integral part of the Pro Line 4 system, the 
AMS-850 will initially be available to Beechjet 400A and 
Learjet 60 operators. The system takes advantage of 
Pro Line 4 multifunction displays to provide head-up 
operation, with navigation maps and tables and other 
avionics information shown on the MED. Integration of 
the AMS-850 as part of the Pro Line 4 system reduces 
weight and size and simplifies interconnections. Flight 
management computers are packaged as line-replace- 
able modules, centrally housed in the Collins integrated 
avionics processing system. Pro Line 4 integration 
allows the system to perform diagnostic functions, 
identifying any malfunctioning avionics unit and dis- 
playing the information on the MFD. The system also 
offers complete LRU fault history and detailed analysis 
of system status. 

The menu-driven operation of the AMS-850 simplifies 
flight crew route planning. Flight plans may be entered 
waypoint by waypoint or selected from up to 99 pre- 
viously defined and stored routes. En route and ter- 
minal area navigation is provided by the system 
database, and new waypoints may be added within a 
flight plan or appended. When editing a flight plan, 
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The control and display unit for the AMS-850 avion- 
ics management system 


pressing the line select key next to the displayed way- 
point automatically brings up the edit page on the CDU 
for consistent operation. Pilot defined waypoints can be 
created by plotting a path on the system’s present pos- 
ition map using the joystick, and direct-to is also avail- 
able for straight point to point routeing. 

VNav capability is available with the advanced Collins 
system, fully integrated with the autopilot, navigation 
and air data systems for smooth operation. A GPS 
receiver is available as an option, and the system is con- 
figured to accommodate future GPS/Glonass appli- 
cations. The AMS-850 is available with a full alpha 
keyboard or optional shared keyboard to accommo- 
date a wide range of applications. 

The AMS-850 is available with AFIS(TM) compati- 
bility, offering flight crews access to flight planning, 
weather information, SIGMET advisories and mess- 
aging capabilities. The AMS-850 also provides straight- 
forward fuel management, computing fuel used, fuel 
remaining and endurance at the present fuel flow. The 
system’s worldwide database is contained on discs that 
are updated every 28 days, which contain global VHF 
navigation and airport information. 


Contractor 
Collins Commercial Avionics. 


AP-105 autopilot 

Available for aircraft in the executive jet category, the 
AP-105 provides three-axes automatic flight control. 
The system offers a full complement of navigation and 
vertical mode options, including altitude preselect, and 
can present all computed steering data on flight direc- 
tor displays for manual control guidance, or to monitor 
the autopilot performance. 

The AP-105 is designed to exceed automatic and 
manual Category Il approach requirements. Glideslope 
scheduling using radio altimeter information is incor- 
porated and an all-angle VOR/Loc capture capability is 
included, plus automatic back course operation. The 
glideslope function can automatically capture from 
above or below, either before or after localiser capture. 
Vertical speed hold, airspeed hold, Mach hold and alti- 
tude hold modes can be integrated to fly departure, 
en route and arrival segments. Automatic mode chang- 
ing is standard and automatic elevator trim permits rip- 
ple free transitions between modes and autopilot 
disconnects. 

The system comprises an autopilot amplifier, control- 
ler, mode coupler, mode selector, airspeed sensor 
flight Computer, altitude selector, yaw damper and 
three servos. 

A control wheel synchronisation facility is engaged 
by depressing a button on the yoke and the autopilot 
then follows pilot control inputs, taking up the desired 
attitude when the wheel is released. The rudder chan- 
nel can be operated in manual flying modes to enhance 
turn co-ordination, or engaged for all flying modes. In 
established attitudes the aircraft is gyrostabilised, but 
displacement of pitch or roll rate manoeuvre controls 
permits manual override. Attitude rates are used as a 
basis for all control inputs and automatic lift compen- 
sation is provided in the basic control laws. 


Specifications 
Weight: (total) 23.4 kg 


Status 
In service, in limited production. 


Contractor 
Collins Commercial Avionics. 


AP-106A Pro Line AFCS 


The AP-106A three axis automatic flight control system, 
a member of the company’s Pro Line avionics range, 
can be used in a wide range of small twin turboprop air- 
craft types and integrated with the Rockwell FD-112 
flight director. Facilities are similar to those provided by 
the AP-105 autopilot and include Category II glideslope 
steering, all-angle course capture, coupled go-around, 
airspeed hold, linear VOR coupling, RNav linear VOR 
deviation steering and control wheel synchronisation. 


Specifications 
Weight: (total) 6.9 kg 


Status 
No longer in production, but still in service. 


Contractor 
Collins Commercial Avionics. 


APS-65 autopilot 

Introduced in 1982, the APS-65 was claimed to be the 
first digital autopilot offered for turboprop types with 
dual microprocessor computation. The basic operating 
modes are: roll hold, pitch hold, heading hold, navi- 
gation mode, approach mode, indicated airspeed hold, 
vertical speed hold, climb and descent, altitude select 
and go-around. Additionally, when climbing, the autopi- 
lot can be programmed to fly the aircraft at optimum 
efficiency, thus providing fuel savings. 

A new control technique for the pilot to use when 
introducing pitch, altitude, airspeed and vertical speed 
hold changes has been incorporated. This employs a 
rocker switch that can be operated to select precise 
alterations. Altitude can be adjusted in increments of 
25 ft, pitch in increments of 1°, airspeed in increments 
of 1 kt and vertical speed in increments of 200 ft/min. 
The new technique has been incorporated to reduce 
pilot workload and permit smoother flying. Operational 
safety is enhanced through the dual processor con- 
figuration, which ensures that no single equipment or 
software fault can result in exceeding preset limits or a 
malfunction in more than one axis of control. Built-in 
monitoring ensures automatic disengagement when a 
fault is detected and appropriate diagnostics assist in 
fault detection in any element. The system is lighter and 
has a lower parts count than comparable analogue sys- 
tems; higher reliability is attributed to these features. 

The autopilot is suitable for the heavier business tur- 
boprop types such as the King Air and can be inte- 
grated with electromechanical or electronic flight 
director systems and navigation systems produced by 
Collins. 


Specifications 
Weight: (total) 10 kg 


Status 

In production and service. First to be certificated was 
the Beech King Air in April 1983. The APS-65 has now 
been chosen for 28 types of turboprop business air- 
craft. The King Air was noteworthy as the first general 
aviation all digital turboprop to be certificated. Its Col- 
lins avionics suite included APS-65 autopilot, EFIS-85 
electronic flight instrument system, ADS-80/85 air data 
system and nav/com equipment. 


Contractor 
Collins Commercial Avionics. 


The Collins APS-65 digital autopilot controller 


APS-80 autopilot 
Designed for high performance executive and corpor- 
ate jets, the APS-80 autopilot provides three axes flight 
control from initial climb to final approach. It has been 
developed from experience accumulated with the 
FCS-110 all-weather landing/automatic flight control 
system. A fully integrated installation would use a Col- 
lins FDS-85 (or FDS-84) flight director system. The 
APS-80 incorporates many integrated circuit compo- 
nents and has automatic test functions. Smooth auto- 
pilot control during aircraft configuration changes is 
claimed through the use of torque rate limiting servos. 
Each servo is designed to fail-passive on detection of a 
0.6 g pitch disturbance caused by servo failure or if pre- 
set values of roll angle and roll rate are exceeded. 

Category Il approach performance is available, 
including radio altimeter based flight path scheduling 
to extend performance further if necessary. An internal 
comparator replaces external monitoring systems to 
maintain acceptable roll and pitch attitude, localiser 
and glideslope deviation and heading and radio alti- 
meter data during the approach. 

Climb, en route and descent profiles can be flown 
using autopilot modes. These incorporate gain 
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programming control laws, automatic turn co-ordi- 
nation, lift compensation, command smoothing, all 
angle adaptive VOR/Loc capture, turbulence mode, 
vertical synchronisation and half bank angle limiting for 
high altitude manoeuvring. The autopilot is compatible 
with a wide variety of navigation systems, including 
VOR/DME, inertial navigation systems and 
Omega/VLF. 

The system comprises an autopilot amplifier, com- 
puter, control panel, two primary (pitch and roll) servos 
and mountings and a yaw damper with computer, servo 
and mount. 


Specifications 

Weight: (autopilot) 12.4 kg 

(yaw damper) 4.8 kg 

(dual flight director system) 27.7 kg 


Status 
No longer in production. 


Contractor 
Collins Commercial Avionics. 


APS-85 digital autopilot 

Introduced in March 1984, the APS-85 autopilot com- 
pletes the Pro Line 2 family of digital avionics for gen- 
eral and business aviation. APS-85 is an entirely digital, 
fail-passive autopilot with dual redundant flight guid- 
ance computers. It has been certificated to Category II 
operation; Category IIIA landings will be possible with 
some growth. The system was flown during 1983 and 
early 1984 on a company Sabreliner test-bed and on 
prototype Saab 340 commuter aircraft. 

Apart from its digital nature, the APS-85 has a num- 
ber of features not found on earlier Collins general avi- 
ation autopilots, including the APS-80. For example it 
includes climb and descent modes. When selected in 
the climb mode, the system flies the aircraft according 
to an airspeed or Mach number schedule appropriate 
to that type of aircraft and its weight at take off. In the 
descent mode the system sets up a rate of descent tail- 
ored to the aircraft manual. Three diagnostic modes - 
report, input and output - are incorporated. In the first, 
faults in the flight control computers are displayed to 
the crew. In the second, the system reads out infor- 
mation from outside entering the system, for example 
from the air data system or control surface position sen- 
sors. In the final mode, the system provides particular 
flight control computer outputs for examination. The 
diagnostics on the APS-85 are self-contained and do 
not require additional test equipment. 

Collins says that the new system will operate more 
smoothly, cost less and will have greater reliability than 
previous systems. It weighs 49 per cent less, occupies 
55 per cent less space and has 80 per cent fewer wires 
and cables. 


The main flight panels of the British Aerospace 125-800 with the Collins APS-85 autopilot 
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The Collins APS-85 autopilot includes FCC-86 computer, mode select (right) and annunciator panels, and 
representative servo actuator 


The first aircraft to be certificated by the FAA with the 
APS-85 was a British Aerospace 125-800 business jet in 
December 1984. 


Specifications 
Weight: (total) 13.6 kg 


Status 

In production and service. It has been certificated as 
the autopilot on the Saab 340, the British Aerospace 
125-800, Falcon 50B, Falcon 20F, Learjet 55, CL-600/ 
601, Astra and DC-8. 


Contractor 
Collins Commercial Avionics. 


APS-841H Micro Line autopilot 


The APS-841H pitch/roll autopilot system, a member of 
the company’s Micro Line avionics family, is available 
for light helicopters such as the Aerospatiale AStar, Bell 
JetRanger variants and McDonnell Douglas 5OOD. It 
integrates with radio and navigation system inputs to 
provide hands-off operation during climb, en route and 
approach phases of flight. Full time attitude stabilis- 


ation can be selected alone or integrated with coupled 
navigation modes. Automatic trim capability is available 
and permits manual flight path adjustments without 
system disengagements. 


Specifications 

Dimensions: 83 Xx 83 x 229 mm 
Weight: 10.5 kg 

Power supply: 115 V AC 

28 V DC 


Status 
No longer in production, but still in service. 


Contractor 
Collins Commercial Avionics. 


Automatic flight control and 
augmentation system for the 
Fokker 100 


The Collins Automatic Flight Control and Augmentation 
System (AFCAS), Electronic Flight Instrument System 
(EFIS) and MultiFunction Display System (MFDS) pro- 
vide the Fokker 100 with advanced operating capabil- 
ities in the areas of automatic landing, display 
integration and engine and aircraft annunciation. 

The AFCAS integrates cruise autopilot, yaw stability 
augmentation, fail-operative automatic landing, fail- 
operative thrust management and envelope protection 
functions into a single system. Certified to Category IIIB 
conditions, the AFCAS will give the Fokker 100 auto- 
matic landing capabilities down to a decision height of 
50 ft and a runway visual range of 150 m. 


Status 
In February 1988 the Fokker 100 demonstrated Cate- 
gory IIIB automatic landing capabilities using AFCAS. 


Contractor 
Collins Commercial Avionics. 


FCC-105-1 automatic flight 


control system 

Based on the company’s FCC-105 system, the 
FCC-105-1 flight control system is applicable to the 
Sikorsky S-76 and H-76 helicopters and has been in 
production since 1977. It offers a wide range of features 
up to full three axes stability augmentation with turn co- 
ordination, pitch, roll and yaw attitude and altitude/air- 
speed hold modes. Each system amplifier has indepen- 
dent pitch, roll and yaw channels contained in 
individual modules which can be selected separately. 
This building block principle permits customers to sel- 
ect as many features as necessary to meet their particu- 
lar requirements. 
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The system comprises a stability augmentation sys- 
tem amplifier, yaw switch, heading hold amplifier, air- 
speed switches, control panels, linear 
electromechanical actuators, indicator panel, rate 
gyros, cyclic switches and airspeed hold amplifier. 


Specifications 

Dimensions (main processor) 190 x 318 x 1138 mm 
Weight (main processor) 3.4 kg 

Power: 35 W 


Status 
In production for the Sikorsky S-76 and H-/6 
helicopters. 


Contractor 
Collins Commercial Avionics. 


FCC-110 autostabilisation system 
The FCC-110 is a dual redundant autostabilisation sys- 
tem for the US Army McDonnell Douglas AH-64 Apache 
helicopter. The system comprises two rate gyros and 
two analogue computer units. Airspeed sensors and 
the gyros provide inputs to the computers which calcu- 
late the appropriate stabiliser angle for a mission con- 
figuration, taking account of longitudinal stability 
demands. Other features include pitch axis control aug- 
mentation and trim features which reduce pilot work- 
load and improve control characteristics during low 
altitude high-speed combat operations. 


Specifications 

Dimensions: (one unit) 178 x 203 x 279 mm 
Weight: (one unit) 3.75 kg 

Power: 40 W per unit 


Status 
In production for the McDonnell 
helicopter. 


Douglas AH-64 


Contractor 
Collins Commercial Avionics. 


FCS-110 flight control system for 
the Lockheed L-1011 


The FCS-110 analogue flight control system, a com- 
bined project involving both Collins and Lear Astronics, 
has been installed in the majority of Lockheed L-1011 
TriStar airliners. A comprehensive set of autopilot 
modes, including Category IIIB automatic landing capa- 
bility, is incorporated. It is installed in conjunction with 
the Collins FD-110 flight director system. All work on the 
autoland system was done by Lear Astronics, which 
was also responsible for other elements of the system. 
In conjunction with a Hamilton Standard flight manage- 
ment system, the FCS-110 permits flight path optimisa- 
tion. Two-dimensional optimisation was certificated in 
1972 and three-dimensional in 1977. 


Status 
In service in the Lockheed L-1011. 


Contractor 
Collins Commercial Avionics. 


FCS-240 flight control system for 
the Lockheed L-1011-500 


The FCS-240 advanced digital flight control system was 
designed to replace the FCS-110. It is a dual/dual inte- 
grated autopilot/flight director system and was initially 
tailored to the Lockheed TriStar-500 wide-body 


Computers and glareshield controller for the Collins FCS-700 automatic flight contro! system used in the 
Boeing 757 and 767 
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The Boeing 757 has the Collins FCS-700 digital flight control system 


transport. Compared to its analogue predecessor the 
number of computing units has diminished from seven 
to two and benefits are weight savings, improved 
reliability and lower cost of ownership. Category IIIB 
automatic landing capability is included with a compre- 
hensive set of conventional autopilot modes. 


Status 
In production and service in the Lockheed L-1011-500. 


Contractor 
Collins Commercial Avionics. 


FCS-700 flight control system for 


767/757 

The fully digital FCS-700 triplex autopilot and flight 
director system, with fail-operational automatic landing 
capability, was designed for Boeing 767 and 757 
transports. 

Development sprung from the FCS-111X experimen- 
tal flight control system which Collins and Boeing evalu- 
ated during the late 1970s. The fully digital architecture 
permits integration of comprehensive self-test and fail- 
ure protection monitoring, improved system perform- 
ance monitoring, built-in growth and flexibility and 
improved equipment test and serviceability features. 
Large scale integrated circuit technology is used to 
confer a 3:1 ratio mass reduction compared with the 
experimental FCS-111X. 

Autopilot modes include control wheel steering, 
automatic cruise hold/select modes for heading, alti- 
tude, vertical speed and airspeed/Mach number, 
approach modes with back course capability and auto- 
matic approach and landing. The latter facility includes 
automatic flare control, roll-out guidance and coupled 


The TriStar 500 has the Collins FCS-240 flight control system 


go-around. Computed flight director steering is avail- 
able in non-coupled flight, including take off. Turn co- 
ordination and dutch-roll damping is provided. Dual or 
triplex control computer configurations can be used. 

Steering commands from a navigation computer, 
using a wide variety of navigation sensors, will permit 
completely automatic control of preplanned vertical 
and lateral flight profiles. Large scale integrated circuit 
technology is used in ARINC 429 bus interface drives 
and digital multiplexers and in several areas of each 
flight control computer, which is based on the Rockwell 
CAP-6 processor configuration. Computer operating 
speed is 300 Kops and high order language program- 
ming is used throughout the system. 

Maintainability improvements are claimed from the 
MCDP-701 maintenance central display panel which 
uses a microprocessor to perform control, display and 
data management tasks. In-flight system failures are 
indicated by the maintenance control display panel and 
fault data is stored for up to 10 flights. 


Status 
In production for Boeing 767 and 757 aircraft. 


Contractor 
Collins Commercial Avionics. 


FCS-700A autopilot/flight director 
system for the 747-400 


The FCS-700A is an enhanced derivative of the autopi- 
lot on the Boeing 757 and 767 and is designed to pro- 
vide LRU interchangeability between those two aircraft 
types and the 747-400. It is a Category IIIB fail-operative 
system tailored to the control requirements of the 747- 
400 and is usable within the complete flight envelope 
for autopilot and autoland functions including auto- 
matic landings with a decision height of zero feet and a 
runway visual range of 600 m. 

The FCS-700A consists of three flight control com- 
puters and a mode control panel. Each computer has 
dual Rockwell Adaptive Processor System (APS) micro- 
processors for increasing processor capacity to allow 
for future growth in autopilot capability for MLS. 

The system replaces 14 dedicated LRUs on previous 
747 aircraft, saving considerable space and weight. 


Status 
In service in Boeing 747-400 aircraft. 


Contractor 
Collins Commercial Avionics. 


The Collins FCS-700A AFDS provides the Boeing 747-400 with a Category IIIB automatic 
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landing capability 


FD-108/109 flight director system 
Essentially similar systems, the FD-108 uses 4 in 
(102 mm) instruments and the FD-109 attitude director 
and horizontal situation indicator uses 5 in (127 mm) 
instruments. Two categories of each are available, suf- 
fixed Y and Z, the latter incorporating air data and 
additional features. Either flight director system can be 
integrated with many types of modern autopilots and 
both versions are used on current production airliners. 

The attitude director indicator has a V-bar display 
and a flat tape background which provides linear pitch 
information through +90°. Outputs are provided for 
annunciations of all submodes and approach progress 
indications. A conventional compass rose horizontal 
situation indicator is provided with an electronic digital 
display of distance to go and a mechanical course 
readout. 


Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


FD-110 flight director system 

The FD-110 system uses 5 in (127 mm) attitude director 
and horizontal situation indicator instruments. Several 
configurations are available, making them suitable for 
individual airliner, company and autopilot combi- 
nations. Configurations can use cross-pointer or V-bar 
attitude director indications, various ARINC system 
interface compatibilities or area navigation and inertial 
navigation system integration. The equipment is used 
in many current airliner types. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


FDS-84 Pro Line flight director 


system 

Featuring separate 4 in (102 mm) attitude director and 
horizontal situation indicator displays, the FDS-84 Pro 
Line system is compatible with Collins FCS-80 and 
FCS-105 autopilot/flight control systems. It is a compre- 
hensive system suitable for high performance business 
and executive aircraft and commuter airliners. 

The attitude director indicator uses a flat tape atti- 
tude display background and has V-bar steering com- 
mand symbology. A radio altimeter readout is optional 
in this unit. The horizontal situation indicator uses a 
compass rose presentation with an electronic readout 
which can show distance, time to go or groundspeed 
information. The equipment is fully compatible with 
ARINC standard VOR, DME, INS and Omega/VLF 
sensors. 


Specifications 

ADI-84 attitude director indicator (4 in) 
Dimensions: 106 x 106 x 238 mm 
Weight: 2.27 kg 

Power supply: 26 V AC, 400 Hz, 1A 
Temperature range: —20 to +70°C 


Altitude range: —1000 to 50 000 ft 
TSOs: C3b, C4c, C52a 


HSI-84 horizontal situation indicator (4 in) 
Dimensions: 106 x 106 x 224 mm 

Weight: 2.4 kg 

Power supply: 26 V AC, 400 Hz, 165 mA 
28 V DC, 200 mA 

Temperature range: —20 to +70°C 
Altitude range: 0-50 000 ft 

TSOs: C6c, C52a, C66a 


REU-84 remote electronic unit 
Dimensions: 83 x 118 x 131 mm 
Weight: 0.5 kg 

Power supply: 28 V DC, 110 mA 
Temperature range: —40 to +70°C 
Altitude range: 0-50 000 ft 

TSOs: C6c, C52a, C66a 


Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


FDS-85 Pro Line flight director 


system 

Based on 5 in(127 mm) attitude director and horizontal 
situation indicator instruments, and compatible with the 
Collins APS-80 autopilot, the FDS-85 Pro Line system is 
suitable for high performance business aircraft and 
commercial airliners. It is the company’s most compre- 
hensive mechanical flight director system. Flat tape atti- 
tude indication, \V-bar steering commands and 
electronic readout of distance, time to go, speed or 
elapsed time are standard. A separate heading/course 
control panel is used. 


Specifications 

ADI-85 attitude director indicator (5 in) 
Dimensions: 131 x 131 x 206 mm 
Weight: 3.2 kg 


HSI-85 horizontal situation indicator (5 in) 
Dimensions: 131 x 112 x 229 mm 
Weight: 3.3 kg 


HCP-86 heading/course control panel 
Dimensions: 146 x 38 x 152 mm 
Weight: 0.28 kg 


Overall system 

Power supply: 26 V AC, 400 Hz, 44 VA 
28 V DC, 260 mA 

5 V AC/DC, 10 W for lighting 
Temperature range: —20 to +70°C 
Altitude range: 0-35 000 ft 

Cooling: convection 


Status 
In limited production. 


Contractor 
Collins Commercial Avionics. 


FIS-70 Pro Line flight 


instrumentation system 

Compatible with the Collins APS-80 or AP-106A autopi- 
lots, the FIS-70 Pro Line comprises 4 in (102 mm) atti- 
tude director and horizontal situation indicator 
instruments and is suitable for high performance tur- 
boprop and business jet aircraft. It is essentially a low- 
cost version of the FDS-84 system and excludes the 
digital distance/course readouts and radio altimeter 
display options. All other FDS-84 features are 
incorporated. 


Specifications 

ADI-70 attitude director indicator (4 in) 
Dimensions: 106 x 106 x 210 mm 
Weight: 2.1 kg 

Temperature range: -15 to +71°C 
Altitude range: -1000 to 50 000 ft 
TSOs: C3b, C4c, C52a 


HSI-70 horizontal situation indicator (4 in) 
Dimensions: 106 x 106 x 229 mm 

Weight: 2.2 kg 

Temperature range: —20 to +70°C 
Altitude range: 0-35 000 ft 

TSOs: C6c, C52a 

Power supply: 26 V AC, 400 Hz, 1.04A 

28 VDC, 0.2A 

28 V DC, 0.34 A for lighting. 


Status 
In service but no longer in production. 


Contractor 
Collins Commercial Avionics. 


HFCS-800 flight control system 


The HFCS-800 helicopter flight control system can be 
configured for single or dual pilot operation and offers 
what the company calls total mission IFR capability. Op- 
erating modes covering operations from start-up to 
shut down have been incorporated, with special 
emphasis given to autopilot assistance and control at 
low speeds and in hover. 

Two separate subsystems are used, one for Auto- 
matic Flight Control Systems (AFCS) and the other for 
the Flight Director Systems (FDS). The AFCS provides 
automatic stabilisation and control, while the FDS com- 
putes automatic path steering for any desired 
manoeuvre. The subsystems may be purchased jointly 
or separately and they meet all the requirements of FAA 
TSO C9A and C52A. 

The following list of operating modes provides an 
indication of the system’s performance: 

Airspeed hold: maintains indicated airspeed; the pilot 
may ‘beep’ airspeed after initial selection. May be used 
if airspeed is above 35 kts. 

Vertical speed hold: holds barometric vertical speed if 
airspeed is above 60 kts. 

Altitude hold: holds barometric altitude if airspeed is 
above 60 kts. 

Heading select: captures selected HSI heading if air- 
speed is above 35 kts. 

Navigation: captures and tracks selected VOR, Loc, 
Doppler, Omega or RNav course if airspeed is above 35 
kts. 

Approach: captures and tracks course, providing 
three-dimensional control from VOR, ILS, Loc (back 
course), MLS or RNav sensors. May be used above 
35 kts airspeed and up to 12° glideslope. 
Airspeed/vertical speed: holds both parameters if air- 
speed is above 35 kts. 

Navigation transfer: in two pilot operation transfers 
control to co-pilot’s side. 

Hover augmentation: holds hover position and radio 
altitude. 

Transition to hover: decelerates aircraft to hover at 
50 ft radio altitude. 

Go-around: accelerates to climb at 70 kts. May be used 
after take off for departure. 


Specifications 

Weights: i 
Automatic flight control system 

(AFCS computer) 6.43 kg 

(AFCS panel) 1.5 kg 

(servos) 0.96 kg each (three or four installed) 
(feel/trim units) 1.36 kg each (two installed) 

(yaw servo) 2.1 kg 
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(collective servo) 2.1 kg 

(vertical gyros) 3.1 kg each (two installed) 
(airspeed sensor) 0.5 kg 

(yaw rate gyro) 0.9 kg 


Flight director system 
(flight director computer) 4.9 kg 
(flight director panel) 0.6 kg 


(attitude control) 1.5.kg 
(attitude director indicator) 3.1 kg each (two installed) 


Status 

In production. The system has been selected by the US 
Coast Guard for installation in the Eurocopter HH-65A 
(AS 336G1) Dolphin helicopter. 


Contractor 
Collins Commercial Avionics. 


Stall warning system 

This is a low-cost version of the flight optimiser and stall 
warning system used on many commercial and military 
jets, and is particularly suitable for business jet aircraft. 
It has a 2 in (51 mm) stall margin indicator, stick shaker 
capability, an external angle of attack sensor and a 
computer. The system permits aircraft to be flown at 
optimum conditions throughout critical flight phases, 
such as approach and take off, regardless of gross 
weight, centre of gravity position or ambient tempera- 
ture. The sensor is rugged and simple, consisting of a 
vane connected to a potentiometer with an associated 
flap position input providing compensation for various 
flap angle selections. The computer is an all solid-state 
unit using DC power supplies, and the standard indi- 
cator continuously displays the ratio V/Vs. The system 
is designed to provide a steady indication even in rough 
air, but to respond rapidly to changes in flight 


conditions. The computer will also permit activation of a 
stick shaker through a 28 V DC warning output. 


Specifications 

Angle of attack sensor 

Dimensions: attaches via 83 mm diameter plate 
Weight: 0.45 kg 

Power supply: 28 V DC for heater 

Vane rotation: 50° 

Vane sensitive region: +25° 


Computer (Model 54301) 

Dimensions: 88 x 88 x 190 mm 

Weight: 0.9 kg 

Power supply: 28 V DC, 5 W 

Accuracy: +1% of true V/Vs at V/Vs = 1, reducing lin- 
early to 5% of true V/Vs at V/Vs = 2 


Indicator 
Dimensions: 126 x 50 mm diameter 
Weight: 0.45 kg 


Stick shaker 
Weight: approx. 2.3 kg 
Power supply: 28 V DC 


Flap position transmitter 
Dimensions: 38 <x 50 mm diameter 
Weight: 0.23 kg 


Status 
In service. 


Contractor 
Conrac Corporation SCD Division. 


Fuel savings advisory and cockpit 


avionics system 

Delco provides the Fuel Savings Advisory and Cockpit 
Avionics System (FSA/CAS) for the upgrading of the 
current Boeing C-135 and KC-135 fleet of about 700 
aircraft. 

In this system, a CRT control and display unit 
replaces one of the standard inertial navigation system 
units to simplify crew management tasks; in particular, 
all basic data for flight use can be entered at this one 
point. In addition to the usual engine and navigation 
information, a new fuel management panel and centre 
of gravity display have been installed for inputs of fuel 
state, disposition and usage. This latter function is inval- 
uable in tanker operations and ensures efficient fuel 
allocation and usage. The panel is linked to other 
avionic systems by a MIL-STD-1553B databus. 

The FSA provides commands to the pilots during 
climb, cruise and descent using flight path optimisation 
algorithms and flight manual data for lift, drag and 
thrust. An additional mode computes all required take 
off and landing parameters based on crew inputs for 
present conditions. 

Many KC-135s are being refitted with GE/SNECMA 
CFM56 engines, which provide extra thrust over earlier 
types. FSA/CAS is integrated with this engine, offering 
more economic operation. 


Specifications 

Dimensions: (FSA computer) % ATR long 
(control/display unit) 146 x 181 mm 

(bus controller) 207 x 131 mm 

(fuel panel) 457 xX 123 mm 

(fuel management computer) 235 x 249 mm 
(remote display unit) 83 x 838 mm 

Weight: (FSA computer) 11.9 kg 
(control/display unit) 4.5 kg 

(bus controller) 4.1 kg 

(fuel panel) 12.5 kg 


(fuel management computer) 21.8 kg 
(remote display unit) 0.95 kg 

Power: (FSA computer) 95 W 
(control/display unit) 44 W 

(bus controller) 34 W 

(fuel panel) 92.8 W 

(fuel management computer) 139.5 W 
(remote display unit) 10 W 


Status 
In production for US Air Force Boeing C-135 and 
KC-135 aircraft. 


Contractor 
Delco Electronics. 


Mission computer and display 
system for the C-17 


In September 1986, McDonnell Douglas awarded 
Delco Electronics a contract for the development of a 
prototype mission computer and electronic display sys- 
tem for the C-17. 

Although the computer is similar to a flight manage- 
ment system, it features a number of other functions 
including parachute cargo extraction guidance and 
automatic flight control system coupling for station 
keeping in formation flying. 

Principal subcontractors are Honeywell Inc, Sperry 
Defense Systems Division and Marine Group, Teledyne 
Controls and Fairchild Communications and 
Electronics. 


Status 
In development for the McDonnell Douglas C-17. 


Contractor 
Delco Electronics. 


The McDonnell Douglas C-17 is fitted with a Delco Electronics mission computer and display system 


Performance management 


system 

The Delco performance management system was 
initially developed for use in the Boeing 747 as a retrofit 
system and as an option on the 747-200 and 747-300. 

It is a two box system with the addition of an engine 
interface unit and a switching unit. The first device pro- 
cesses engine discrete signals, such as fuel flow, into a 
format usable by the computer. The switching unit han- 
dles all switching of autopilot, autothrottle and instru- 
ment signals from standard aircraft configuration to 
performance management control. 

The performance management system achieves 
closed loop control of the aircraft by providing com- 
mands to the autopilot for vertical steering, and either 
directly or via the inertial navigation system to the auto- 
pilot for lateral steering and the autothrottle for engine 
thrust control. 

Delco has also adapted the performance manage- 
ment system for all models of the McDonnell Douglas 
DC-9, although the engine interface unit is not required, 
and in the case of the MD-80 the switching unit is not 
needed. The system has also been adopted for the 
McDonnell Douglas DC-10 and Boeing 727 airliners. 


Specifications 

Dimensions: (computer unit) /% ATR long 
(control/display unit) 146 x 114 mm high 
(engine interface unit) % ATR long 
(switching unit) % ATR long 

Weight: (computer unit) 13.2 kg 
(control/display unit) 2.7 kg 

(engine interface unit) 10 kg 

(switching unit) 10 kg 

Power: (computer unit) 200 W 
(control/display unit) 38 W 

(engine interface unit) 4.2 W 

(switching unit) 110 W 


The Delco performance management system for 
the McDonnell Douglas MD-80 
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Status 
In service on Boeing 747 and McDonnell Douglas DC-9, 
DC-10 and MD-80 aircraft. 


Contractor 
Delco Electronics. 


Installation of the Delco performance 
management system in a Boeing 747 
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Microtrac Il engine vibration 


monitor 

Microtrac II is a microprocessor-based engine vibration 
signal conditioner. Vibration is detected by piezoelec- 
tric accelerometers mounted at sensitive regions in the 
engines. The electrical signals proportional to vibration 
are transmitted by the accelerometers to the signal con- 
ditioner in the avionics bay. 

The Microtrac Il employs digital signal processing 
and high performance digital finite impulse response fil- 
ters. The unit provides data which is processed by both 
a programmable digital broadband filter and a pro- 
grammable digital narrowband filter. The narrowband 
tracking filter is controlled by the output from a tach- 
ometer on the engine to isolate the vibration frequency. 
The narrow bandwidth means that the signal to noise 
ratio of the final vibration indication is high, and the digi- 
tal filter's transient response is fast so that it can track 
the fundamental vibration frequencies of each of the 
engine’s rotors during rapid accelerations. 

Digital data is input and output via an ARINC 429 
compatible serial digital databus. Analogue data is out- 
put as voltage or current for flight deck meter display 
and flight recording systems. A variety of engine 
vibration data can be recorded in flight and stored in 
non-volatile memory for later use in determining engine 
health. This flight history is output over the ARINC 429 
bus. 

All Microtrac Il models provide in-flight phase angle 
data which can be used by maintenance personnel for 
engine trim balancing. The phase and vibration ampli- 
tude data can be stored in the unit or in separate data 


acquisition systems. The in-flight balancing measure- 
ment can be accomplished more accurately than on 
the ground and repeated ground run-ups are avoided, 
saving time and fuel. 

The system uses a generic approach to produce a 
standard hardware unit which will satisfy the specifi- 
cations for most engine/aircraft configurations. Soft- 
ware is then developed to satisfy the specific needs of 
each individual engine/aircraft configuration. This soft- 
ware is incorporated into a personality module which is 
fitted to the front of the Microtrac Il. 

The design utilises ASICs and digital processing cir- 
cuitry to reduce the number of components required 
and simplify the mechanical packaging. The easily 
accessible front panel connector provides ARINC 429, 
conditioned wideband velocity and tachometer out- 
puts, and analogue discrete inputs to control operation 
of the unit. The front panel LED display is used to dis- 
play generated BITE faults and stored flight history 
information. 


Specifications 

Dimensions: 93.2 x 193.5 x 320 mm 
Weight: 2.8 kg 

Reliability: 30 000 h MTBF 


Status 

Standard equipment on all models of Boeing aircraft 
and used on the McDonnell Douglas MD-11. Microtrac 
|| has also been selected as the EVM signal conditioner 
on the MD-90 and as the vibration monitor for the Tay 
engined Boeing 727. 


The Endevco Microtrac II engine vibration monitor 


Contractor 
Endevco. 


AN/ASW-38 automatic flight 
control set for the F-15 


The ASW-38 provides the control functions for the 
US Air Force’s McDonnell Douglas F-15A, B, C and D 
versions. It provides three axes command augmen- 
tation to improve the fighter’s handling qualities over 
the very wide speed/height envelope. The analogue 
system incorporates two channels in each of the three 
axes, also supplied by dual sensors. Three axes fail- 
safe trim control and stall inhibit functions are also pro- 
vided. The set comprises two computers (one for pitch, 
the other for roll and yaw), a three axes dual channel 
rate sensor box, two axes dual channel accelerometer 
box, dual channel pressure sensor unit, stick force sen- 
sor and pilot’s controller. 


Specifications 

Dimensions: (computers) 152 x 152 x 381 mm 
(rate sensor) 114 x 114 x 178 mm 
(acceleration sensor) 102 x 57 x 102 mm 
(pressure sensor) 114 k 76 Kk 127 mm 

Weight: (total set) 17.8 kg 

Power: 265 W 


The flight control set for the McDonnell Douglas F-15 


Reliability: 905 h MTBF predicted, 1100 h actual over 
10 000 flight h 


Status 
In service in the McDonnell Douglas F-15A, B, C and D. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


446 FLIGHT MANAGEMENT AND CONTROL / USA 


Stability augmentation system for 
the A-10 


Stability augmentation for the US Air Force Fairchild 
A-10 in pitch and roll is provided by a two-axes, two- 
channel system that not only improves handling qual- 
ities but makes for more accurate weapon delivery. 
Each channel in a given axis is independent of the 
other, except for monitoring cross links and both are 
disengaged if significant desynchronisation occurs. 
Separate engage switches permit single channel oper- 
ation, however. 

The system also provides turn co-ordination, com- 
pensation for the pitching moment caused by operation 
of the speed brake or recoil from the GAU-8 30 mm can- 
non. The pitch and yaw monitors can also be 
self-tested. 

The system comprises a single box computer and 
pilot’s control panel. The computer contains six rate 
sensors, four of which are solid-state devices manufac- 
tured by Martin Marietta. 


Specifications 

Dimensions: (computer) 155 x 196 x 318 mm 
(control panel) 146 x 86 x 165 mm 

Weight: (total) 7 kg 

Power: 73 W 


Status 
In service in the US Air Force Fairchild A-10. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Standard automatic flight control 
system for the EA-6B 


The Standard Automatic Flight Control System 
(SAFCS) for the Grumman EA-6B Prowler is a standard 
computer design suitable for application to a variety of 
Navy aircraft. This capability is made possible by the 
inclusion of additional input/output circuitry and mul- 
tiple memory options. Growth in redundancy up to trip- 
lex is possible through the inclusion of a cross channel 
databus for exchanging information between 
computers. 

The EA-6B SAFCS currently interfaces with analogue 
sensors, a 1553 avionics databus and drives electro- 
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The pitch and yaw stability augmentation system for the Fairchild A-10 with control unit (left) 


and computer 


hydraulic and trim actuators. Command augmentation, 
attitude and directional control servo-loops provide air- 
craft stability and control. 

An extensive built-in test is provided together with 
non-volatile RAM for in-flight fault data storage. Main- 
tenance information displayed in the front panel simpli- 
fies testing and logistic support. It also provides a quick 
turnaround resulting in higher availability. Use of hybrid 
circuits and low power electronics minimises space, 
power and weight considerations while maximising 
reliability. 


Specifications 

Dimensions: 178 x 145 x 267 mm 

Weight: 9.1 kg 

Power supply: 115 V AC and 28 V DC 

Power dissipation: 42 W 

Cooling: convection, no forced cooling air 

CPU throughput: 429 Kips, DAIS mix 

Interfaces: RS 232, 1553B 

1/0: 96 analogue inputs, 12 analogue inputs, 128 dis- 
crete I/O, Digital 1553 and cross channel data link. 
(Above I/O is not a limitation, but current capability.) 
Programs: Jovial and Assembly 


The EA-6B flight control computer 


Status 
In development for the Grumman EA-6B Prowler. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Airborne flight information system 
Global Wulfsberg has expanded the capabilities of its 
GNS-1000 flight management system and GNS-500A 
Series 4 and Series 5 navigation systems into a full air- 
borne flight information system, with comprehensive 
facilities for flight plan creation before flight and amenda- 
ment in flight. The Airborne Flight Information System 
(AFIS) is also available for Global Wulfsberg’s GNS-X 
flight management system (see item in the Navigation 
and nav/attack section). 

Before flight the pilot can access the Global Data 


Center via a computer, to obtain flight planning, wind 
and en route weather information. This information is 
recorded on a mini-computer disk, which is later loaded 
into the AFIS system via an onboard data transfer unit. 
During flight the comparison of planned and actual 
flight plan information can be viewed at any time on a 
control and display unit. 

During flight, the air-to-ground and ground-to-air data 
link can be used to obtain additional wind and weather 
information, send and receive flight related messages 
and update flight plans. 


Status 
Fully operational. 


Contractor 
Global Wulfsberg Systems Inc. 


AIC-12 air intake control for the 
F-15 

The AIC-12 system controls the F-15’s intake ramps to 
achieve subsonic flow to the engine via a normal shock 
wave, minimising the energy loss due to the shock. The 
system also controls the bypass doors which allow the 
correct flow of air into the compressor at the right 
pressure. 

A single control unit measures free stream and intake 
static and total pressures, total air temperature and the 
aircraft's angle of attack. This data is used by the micro- 
processor element to calculate the optimum inlet throat 
area, and control signals are generated to drive the 
ramps and bypass doors via servo-actuators. A by-prod- 
uct of the calculation is the aircraft Mach number which 
is fed to the EEC-90 electronic supervisory control or 
EEC-106 digital electronic engine control depending on 
the engine model. 


Specifications 

Dimensions: 279 x 229 x 190 mm 
Weight: 7.3 kg 

Power: 65 W 


Status 
In production for the F-15. 


_ 


Contractor 
Hamilton Standard Division of UTC. 


Hamilton Standard AIC-12 air intake control for the McDonnell Douglas F-15 fighter 


ASCT-100 air supply controller/ 


test unit 
The ASCT-100 Air Supply Controller/Test Unit (ASCTU) 
regulates bleed distribution by opening and closing 
bleed air valves. The unit also monitors bleed system 
components for proper operation. It has BIT capabil- 
ities and ARINC 429 serial data links. These links 
receive commands from the central maintenance com- 
puter and send maintenance data, fault messages and 
status information to the EFIS and EICAS interface unit. 
The ASCTU communicates with automatic test 
equipment via redundant RS422 interfaces. It is also 
the electronics interface between the flight-deck panel 
and the aircraft’s engine bleed system. 


Specifications 

Dimensions: 195 x 194 x 387.6 mm 

Weight: 9.03 kg 

Power supply: 4 supplies each 28 V DC, 20 A total 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


The Hamilton Standard ASCTU is in production for 
the Boeing 747-400 


CPC 100 cabin pressure 


controller 

The CPC 100 Cabin Pressure Controller (CPC) software 
logic provides scheduling of the aircraft cabin pressure, 
utilising signals from the FMS and DADC. The system 
can still function automatically even if there is total flight 
management computer functional loss by using an 
internal schedule. 

Each controller is housed in a standard ARINC 600 
rack-mounted 2 MCU size enclosure with forced air- 
cooling. The controller utilises an 8097 processor 
which contains a built-in analogue to digital converter, a 
serial data port and discrete input ports. The cabin 
pressure sensor is a vibrating cylinder type. 

The controller also accepts up to seven standard 
ARINC 429 input busses and transmits on three ana- 
logue output busses. An electrically separate analogue 


The Hamilton Standard cabin pressure controller 


USA / FLIGHT MANAGEMENT AND CONTROL 447 


section contains its own pressure sensor and provides 
a 0 to 10 V output signal to the EIU, indicating cabin 
pressure. 


Specifications 

Dimensions: 61.7 < 387.6 x 194.1 mm 
Weight: 1.77 kg 

Power supply: 28 VDC +2V,1A 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


CTC 129 pack temperature 


controller 

The CTC 129 Pack Temperature Controller (PTC) is 
part of the environmental control system in the Boeing 
747-400. The PTC communicates with the Zone Tem- 
perature Controller (ZTC - see next item) and monitors 
several position and temperature sensors. It controls 
the ram-air flow and turbine bypass valves to maintain 
the base cabin temperature for the aircraft. 

The PTC is a microprocessor-based air temperature 
control unit. It maintains the pack discharge air tem- 
perature by manipulating the flow of air in the pack. The 
PTC controls the ram-air inlet and outlet doors and the 
turbine bypass and flow control valves and the recircu- 
lation fans. It sets these to optimise aircraft perform- 
ance depending on the flight mode. 

The PTC receives its target pack discharge tempera- 
ture from the ZTC on an ARINC 429 digital information 
transfer system communication line. It also has ARINC 
429 communications with the central maintenance 
computer and EICAS for BIT and status reports. 

The system monitors a number of discrete inputs 
which indicate temperatures, air flow, status of the ZTC 
and the flight mode. It analyses these and generates the 
motor drive signals which open and close the ram-air 
doors and turbine bypass valves. It also provides con- 
trol signals for the flow control valves and the recircula- 
tion fans. 


Specifications 

Dimensions: 260.9 x 194 x 387.6 mm 

Weight: 11.79 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 5A per 
phase 

28VDC,1A 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


CTC 130 zone temperature 


controller 

The CTC 130 Zone Temperature Controller (ZTC) is 
part of the environmental control system in the Boeing 
747-400. It sets the desired pack reference temperature 
for the Pack Temperature Controller (PTC - see pre- 
vious item). This is the base temperature for the cabin. 
The ZTC regulates the trim air valves to raise the tem- 
peratures of the individual zones to their desired levels. 
These allow warm bleed air to enter the cabin zones. 
The ZTC is a microprocessor-based air temperature 
control unit. 

The ZTC sends the target pack discharge tempera- 
ture to the PTC on an ARINC 429 digital information 
transfer system communication line. It also has ARINC 
429 communications with the central maintenance 
computer and EICAS for BIT and status reports. 


Specifications 

Dimensions: 192 « 194 x 387.6 mm 

Weight: 7.26 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 2A per 
phase 

28 VDC, 0.5A 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


EDM-110 and EDM-112 PMUX 


propulsion multiplexers 
The propulsion multiplexer collects analogue data from 
the engine and electronic engine control, converts it to 
digital format, samples it and changes it into a mul- 
tiplexed data stream. The data is then transmitted on an 
ARINC 429 data link to an aircraft integrated data sys- 
tem for recording or analysis of engine performance. 

Data accepted by the propulsion multiplexer 
includes engine pressures, temperatures, fuel flow, fan 
speed, bleed position, engine identification and the 
position of variable geometry features such as intake 
guide vanes and active clearance controls 

The self-test capability encompasses the micropro- 
cessor, ARINC 429 input/output, A/D converters, 
AC/DC power supplies, multiplexer drift and individual 
input parameter range checks. 


Specifications 

Dimensions: 406 x 356 x 102 mm 
Weight: 8.1 kg 

Power: 24 W 


Status 

In production. Hamilton Standard supplies propulsion 
multiplexers for the Pratt & Whitney JT9D-7R4 
(EDM-110) and General Electric CF6-80 (EDM-112) big 
turbofan engines. The applications for these are the 
Boeing 747 and 767, and the Airbus A310 and A300- 
600 aircraft. 


Contractor 
Hamilton Standard Division of UTC. 


Hamilton Standard’s EDM-110 PMUX 


EEC90 engine supervisory control 
The EEC90 was designed for the Pratt & Whitney F100 
augmented turbofan engine which powers the F-15 
Eagle and the General Dynamics F-16. Production 
began in 1972. Flexibility, accuracy and growth poten- 
tial are cited by Hamilton Standard as advantages over 
earlier analogue systems. 

The EEC90 uses a general-purpose digital processor 
to compare the aircraft and engine performances with 
stored data which gives the desired performance under 
the relevant operating conditions. The system then 
drives the engine’s hydromechanical fuel control and 
changes engine geometry schedules, such as exhaust 
nozzle position, to achieve the desired performance. 
The EEC90 is mounted on the engine and is protected 
against adverse temperature, pressure and vibrations. 
Its function is essentially one of fine-tuning engine 
performance. 


Specifications 
Dimensions: 437 « 295 x 157 mm 
Weight: 11.1 kg 


Power: 160 W 
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Status 
In service on the McDonnell Douglas F-15 and General 
Dynamics F-16. 


Contractor 
Hamilton Standard Division of UTC. 


EEC103 engine supervisory 


control 

Pratt & Whitney’s JT9D-7R4 commercial turbofan 
engine comes with a Hamilton Standard EEC 103 super- 
visory control, so the digital unit is to be found on the 
Boeing 767 and Airbus Industrie A310 and A300-600 
airliners. It is similar in function to the EEC90 but has a 
smaller volume and its function is mainly to control fuel; 
there are few, if any, variable geometry control features. 
Built-in test equipment is incorporated and fault infor- 
mation is passed into the ARINC 429 databus to assist 
fault diagnosis. 


Specifications 

Dimensions: 375 x 353 x 95 mm 
Weight: 9.5 kg 

Power: 50 W 


Status 
In production for Pratt & Whitney JT9D-7R4 turbofan 
engines. 


Contractor 
Hamilton Standard Division of UTC. 


Hamilton Standard’s EEC103 supervisory control 
is in service on Pratt & Whitney JT9D-7R4 powered 
Airbus A310s 


EEC104 full authority engine 


control for the 757 

The dual redundant EEC104 control system is prod- 
uced for Pratt & Whitney’s PW2037 turbofan, which is 
optional on some versions of the Boeing 757. Itis based 
on EEC103 technology. 

This system applies full electronics technology (with- 
out mechanical reversion) with signals derived from an 
engine-mounted digital control system that employs 
advanced gate arrays, semi-conductors and environ- 
mental packaging as protection against extreme tem- 
perature variations, vibration and degradation by fuel, 
hydraulic fluid and engine oil. The system represents a 
co-ordinated design effort by Pratt & Whitney, Hamilton 
Standard and Microelectronics Center (all subsidiaries 
of United Technologies). It is intended to provide spe- 
cific engine pressure ratios at predetermined power 
lever positions, ranging from take off through intermedi- 
ate thrust, derated power to reverse limit. The digital 
control eliminates the power overshoots common to 
conventional equipment which result in a shortening of 
engine life. 

The full authority engine contro! allows ‘set and for- 
get’ operation, since the throttle setting is a reflection of 
a thrust demand. The EEC-104 automatically trims fuel 
flow to the engine so no throttle ‘tweaking’ is needed. 
As well as controlling fuel flow the dual channel unit 
takes care of engine starting, variable stator positioning 
and active clearance control. A constant speed idle 
function is provided and the system controls engine 
acceleration and deceleration. Protection against over 
heating and over speeding is provided. The result is 
simpler operation, more consistent and accurate thrust 
settings and improved engine life. 


Specifications 

Dimensions: 127 x 343 « 488 mm 
Weight: 16.8 kg 

Power: 50 W 


Status 
In production for Pratt & Whitney PW2037 turbofan 
engines. 


Contractor 
Hamilton Standard Division of UTC. 


EEC106 digital electronic engine 


control 

The Digital Electronic Engine Control (DEEC) has 
replaced Hamilton Standard’s EEC-90 supervisory con- 
trol on production versions of the Pratt & Whitney F100- 
PW220 and 229 engine which powers the McDonnell 
Douglas F-15 Eagle and General Dynamics F-16 Falcon. 
The DEEC is a full authority engine control which also 
performs fault detection and flagging. Basic control 
parameters for todays fighter engines are engine press- 
ure ratio and total air flow. The DEEC measures these 
critical parameters directly with great accuracy and 
responsiveness, achieving consistent engine perform- 
ance (thrust and stability margin at all operating con- 
ditions). The control system continuously 
accommodates changes in engine environment 
through self-trimming. 


Specifications 

Dimensions: 483 x 356 x 127 mm 
Weight: 12.27 kg 

Power: 90 W 


Status 
In production for Pratt & Whitney F100-PW220 and 
F100-PW229 engines. 


Contractor 
Hamilton Standard Division of UTC. 


Hamilton Standard’s EEC106 digital electronic 
engine control 


EEC118 multiple application 


control system 

Hamilton Standard has drawn on its long experience in 
engine control to produce a standard electronic engine 
control which is suitable for turboprop and turboshaft 
engines producing up to 5000 shaft hp (3700 kW) and 
turbofans rated at up to 5000 Ib (22.2 KN). The Multiple 
Application Control System (MACS) is an integrated 
electronic and hydromechanical unit designed to 
reduce operating cost and increase engine perform- 
ance and life. 

For the turbofan, MACS provides automatic thrust 
ratings, climb without throttle movement, engine 
synchronisation and overspeeding protection. Turbo- 
props also have torque limit display, propeller speed 
control and automatic trim. The EEC118 offers fast re- 
sponse power turbine governing, torque sharing and 
limitation and temperature limitation. 


Specifications 

Dimensions: 191 x 191 x 53 mm 
Weight: 2 kg 

Power: 11 W 


Status 
In production. The system has been chosen for the 
Pratt & Whitney Canada JT15D for the Beech Jet, SIAI- 
Marchetti S.211 and US Navy Cessna Citation Il. It has 
also been chosen for the JT 15D-5B for use in the US Air 
Force Tanker Transport Training System (TTTS) and is 
a contender in the JPATS competition on the JT 15D-5C 
engine on the Grumman/Agusta S.211A fighter/trainer. 
PW100 Series turboprop applications are the de 
Havilland Canada Dash 8 Series 100, Embraer 


The Hamilton Standard EEC118 multi-application 
engine control system 


EMB-120 Brasilia, Aerospatiale/Alenia ATR-42 and the 
Dornier 328. Turboshaft applications include the Rolls- 
Royce Gem for the Westland 30 and Lynx and Agusta A 
129 helicopters. 


Contractor 
Hamilton Standard Division of UTC. 


EEC131 engine control for the 
PW4000 turbofan engine 


The EEC131 answers the need for a full authority, dual 
channel, digital electronic control of reduced size, 
weight and cost for use on large engines, such as the 
PW4000 turbofan engine. 

The EEC131 receives data from engine and airframe 
sensors and provides the full range of control of fuel 
flow, stator valve angle, compressor bleed position, tur- 
bine case cooling and air/oil cooler valve. The control 
also provides an autostart feature and engine over- 
speed protection. Engine operating data is made avail- 
able to airframe equipment for display to the flight crew 
and/or maintenance personnel. Engine data is 
obtained from dedicated sensors and is used to pro- 
vide thrust control, engine limit protection, transient 
control operation, engine fuel and temperature man- 
agement and thrust reverser control and interlock. 

Advanced packaging techniques are employed, 
including elimination of fuel or forced-air cooling hard- 
ware, use of gate arrays of high circuit density and 
extensive use of surface-mounted devices (chip 
resistors and capacitors). The gate arrays and surface- 
mounted devices provide a considerable reduction in 
the quantity and area of printed circuit boards and inter- 
board connections compared with previous control 
designs. 


Specifications 

Dimensions: 109 x 437 x 340 mm 
Weight: 12.7 kg 

Power: 40 W 


Status 
In production for Pratt & Whitney PW4000 turbofan 
engines. 


Contractor 
Hamilton Standard Division of UTC. 


EEC131 engine control for the PW4000 engine 


EEC132 multiple application 


control 

Hamilton Standard has updated the EEC118 standard 
electronic engine control (see earlier item ) to produce © | 
a new generation multiple application control for small 
turboprop and turboshaft engines. This control pro-— 
vides the same basic functions as the EEC 118, with the 


The EEC132 multiple application control updates 


the EEC118 


addition of ARINC 429 transmit and receive capabil- 
ities, integrated torque sensing and indication, RS422 
UART communication capability and increased mem- 
ory and processor capability. 

Turboshaft applications have independent rotor 
overspeed protection and dual channel capability. Tur- 
boprop applications have an auto-feather function 
which feathers the propeller in case of an engine failure. 


Specifications 

Dimensions: 307 x 227 x 59 mm 
Weight: 3.7 kg 

Power: 13 W 


Status 

In production. The system has been chosen for the 
Pratt & Whitney Canada PT6B-36 turboshaft for use on 
the Sikorsky S-76B helicopter and the PW124 Series 
turboprop for the Fokker 50, British Aerospace ATP, de 
Havilland Dash 8 Series 300, Aerospatiale/Alenia 
ATR-72 and the Canadair C-215T. 


Contractor 
Hamilton Standard Division of UTC. 


EEC150 full authority engine 


control 

IAE’s V2500 engine comes equipped with Hamilton 
Standard’s dual channel, digital EEC150 control. This 
unit provides the full range control of fuel flow, stator 
valve angle, thrust reverser, bleeds and cooling valves. 
The control also provides an autostart feature and 
engine overspeed protection. 

Integral to the control are four pneumatic pressure 
sensors for engine control whose signals are used to 
measure engine burner, exhaust gas, engine inlet and 
nacelle ambient pressures. Fan discharge and low 
pressure compressor discharge pressure additional 
sensors are provided for condition monitoring only. 
Engine operating data is made available to airframe 
equipment for display to the flight crew and/or mainten- 
ance personnel. A comprehensive self-test routine is 
resident in hardware and software routines. 


Specifications 

Dimensions: 124 x 409 x 495 mm 
Weight: 16.4 kg 

Power: 38 W 


Status 
In production for the IAE V2500 engine. 


Contractor 
Hamilton Standard Division of UTC. 


The EEC150 full authority engine contro! 
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EEC153 APU control for the 
PW901A 


The EEC153 Auxiliary Power Unit (APU) controller is 
produced for use with the PW901A APU on the Boeing 
747-400. It provides unattended automatic operation of 
the PW901A APU including start and stop sequencing, 
speed governing, speed and temperature limiting, inde- 
pendent overspeed protection and inlet guide vane and 
load compressor diverter valve control. The controller 
also provides control and instrumentation interface 
with airframe, shut down with system fault and mainten- 
ance information. 

All significant operating parameters monitored by 
the controller are transmitted to airframe equipment via 
an ARINC 429 serial data interface for display to the 
flight crew. The APU controller incorporates BIT, exe- 
cuting its own self-health checks and monitoring 
engine parameters for fault detection, isolation and 
accommodation. Information on a failed parameter and 
additional operational mode data pertaining to the fail- 
ure is stored in EEROM and is available to the central 
maintenance computer via an ARINC 429 communi- 
cation link. 


Specifications 

Dimensions: 297.2 x 157.5 x 195.6 mm 
Weight: 4.4 kg 

Power: 60 W 


Status 
In production for the Boeing 747-400. 


Contractor 
Hamilton Standard Division of UTC. 


The EEC 153 APU control (rear centre) and 
associated hardware 


EEC206 electronic engine control 
for the PW206 engine 


The EEC206 electronic engine control has been 
designed for the PW206A turboshaft engine, for appli- 
cations on the MD-900 and MBB-108 helicopters. 

The EEC206 is a single channel FADEC system with 
a hydromechanical backup which receives data from 
the engine and airframe sensors. The control provides 
isochronous rotor governing, isochronous N-dot con- 
trol, automatic torque matching, handling bleed con- 
trol, auto-rotation detection and recover and 
independent overspeed protection. Additionally, the 
EEC206 provides for both dual and single engine 
operation. 


Specifications 

Dimensions: 309.9 x 233.7 x 71.1 mm 
Weight: 16.8 kg 

Power: 21.9 W 


Status 
In production for the PW206 engine. 


Contractor 
Hamilton Standard Division of UTC. 


EPR-102 engine pressure ratio 


transmitter 

The EPR-102 solid-state integrated exhaust pressure 
ratio transmitter has been chosen for the RB.211-535 
turbofan engine that powers some versions of the Boe- 
ing 757 airliner. The EPR-102 calculates engine intake 
pressure for the engine control system and engine 
pressure ratio for the cockpit indicator. Vibrating cylin- 


der pressure transducers convert the frequency of 
vibration to a digital pressure reading according to cali- 
bration equations stored in programmable read-only 
memories. Effects on the calibration are taken into 
account using built-in temperature measurements. 

An Intel 8085 microprocessor calculates the engine 
pressure ratio from these values and converts it, 
together with the intake pressure, into ARINC 429 data- 
bus format for transmission around the aircraft. The 
software, contained in programmable read-only mem- 
ories, is trimmed to individual engine characteristics by 
a five-bit code. 


Specifications 

Dimensions: 96 x 216 x 231 mm 
Weight: 2.54 kg 

Power: 11 W 


Status 
In production for the Rolls-Royce RB.211-535 turbofan 
engine. 


Contractor 
Hamilton Standard Division of UTC. 


The EPR-102 engine pressure ratio transmitter 


FCC-100 automatic flight control 


system 

The FCC-100 system was designed specifically for the 
US Army Sikorsky UH-60 Black Hawk helicopter. It 
meets requirements calling for quick and easy field 
maintenance and repair and is claimed to have been 
the first application of a dual digital processor-based 
stability augmentation system for a production helicop- 
ter. Features include three-axes stability augmentation 
with turn co-ordination, pitch, roll and yaw attitude and 
altitude/airspeed hold modes. 


Specifications 

Dimensions: 356 x 305 x 217 mm 
Weight: 8 kg 

Power: 75 W 


Status 
In production for the Sikorsky UH-60 Black Hawk 
helicopter. 


Contractor 
Hamilton Standard Division of UTC. 


FCC-105 automatic flight control 


system 
The FCC-105 automatic flight control system intro- 
duced modern digital technology features in Sikorsky 
HH-60, CH-53E, SH-60 and MH-53E helicopters. It is a 
dual redundant system which provides three axes stab- 
ility augmentation, turn co-ordination and hands-off 
flight. It can also include a stick-force feel system and 
has four degrees of freedom facilities and hover aug- 
mentation. The most recent version, on the Sikorsky 
MH-53E helicopter, includes MIL-STD-1553B digital 
data interfaces. A non-redundant derivative is utilised 
on the SH-60B. A further derivative of this, with the 
nomenclature ‘general computer’, has been developed 
for use on H-60 helicopters other than the SH-60B. 
The baseline 53E compuier used in the Sikorsky 
SH-60B includes automatic approach to hover, three- 
axes Doppler and radio altitude coupling, with pro- 
vision for tactical navigation computer coupling. 


Specifications 

Dimensions: 190 x 432 x 266 mm 
Weight: 11.5-13.5 kg 

Power: up to 83 W 
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Status 
In production for Sikorsky CH-53E, MH-53E, HH-60 and 
SH-60 helicopters. 


Contractor 
Hamilton Standard Division of UTC. 


FCC-110-1 stabilator control for 
the AH-64 Apache 


The FCC-110-1 stabilator contro! unit positions the sta- 
bilator on the AH-64 Apache as a function of two air- 
speeds, collective stick position and pitch rate gyro 
inputs. Its function is to provide proper pitch and pitch 
rate automatically in flight. The two units in each aircraft 
provide the current to drive the actuator motors directly 
and monitor both feedback positions, to prevent pitch 
rates that would be unsafe during aircraft flight. 


Specifications 

Dimensions: 177 < 256 x 201 mm 
Weight: 3.5 kg 

Power: 25 W 


Status 
In production for the McDonnell Douglas AH-64A 
Apache. 


Contractor 
Hamilton Standard Division of UTC. 


Flight management system 

The flight management system provides navigation 
control by interfacing with the aircraft’s navigation com- 
puter and position sensing equipment and can handle 
INS and DME information for optimum updating. 
En route waypoints are stored in the flight management 
system computer via a control/display unit and the sys- 
tem automatically steers the aircraft from one waypoint 
to the next by providing the appropriate commands to 
the navigation computer and thence to the autopilot. 
This method achieves completely automated three- 
dimensional flight from shortly after take off through to 
the destination terminal area. 

The system interfaces with all major aircraft compo- 
nents including engines, navigation sensors, autopilot, 
autothrottle, air data computer and designated flight 
instruments. 


Specifications 

Dimensions: (computer unit) 1 ATR long 
(control/display unit) 114 x 146 x 229 mm 
Weight: (computer unit) 20.4 kg 
(control/display unit) 3.86 kg 

Power: (computer unit) 400 W 
(control/display unit) 45 W 


Status 

In production. In service in the Lockheed L-1011-500 
under the designation PMS 500. Derivatives of the sys- 
tem are being developed for other commercial and mili- 
tary aircraft. 


Contractor 
Hamilton Standard Division of UTC. 


Pilot’s performance system 

The basic element of the 500 Series family is the pilot’s 
performance system, which comprises a control and 
display unit and avionics bay-mounted computer unit. 
As in other systems, initial preflight data is entered via 
the control and display unit. After selection of the 
appropriate flight mode, for example, climb, cruise or 
descent, the computer calculates the altitude, airspeed 
and engine thrust to provide optimum fuel savings 
based on variables such as ambient temperature, air- 
craft gross weight, windspeed and direction and 
remaining distance to go. These performance par- 
ameters are then displayed continuously on the control 
and display unit and the aircraft is flown to match them. 


Specifications 

Dimensions: (computer unit) 1 ATR long 
(control/display unit) 114 x 146 x 229 mm 
Weight: (computer unit) 16.8 kg 
(control/display unit) 3.9 kg 

Power: (computer unit) 275 W 
(control/display unit) 45 W 


Status 

Under development for Boeing 747, although the prin- 
cipal market segment is considered to be all large trans- 
port aircraft and helicopters. 


Contractor 
Hamilton Standard Division of UTC. 


PMS 500 performance 


management system 

The PMS 500 has been designed for the Lockheed 
L-1011 TriStar to provide outputs for driving the auto- 
throttle system and pitch computers to maintain the 
best vertical profile. In this system there are no navi- 
gation inputs. The PMS 500 automatically controls 
engine exhaust pressure ratio, altitude and airspeed via 
the autothrottle and pitch interfaces to match com- 
manded values. The equipment guides the aircraft in 
the vertical plane from take off, in the climb, during 
cruise and descent. 


Specifications 

Dimensions: (computer unit) 1 ATR long 
(control/display unit) 114 x 146 x 229 mm 
Weight: (computer unit) 18.1 kg 
(control/display unit) 3.9 kg 

Power: (computer unit) 300 W 
(control/display unit) 45 W 


Status 
In service in the Lockheed L-1011-500. 


The Hamilton Standard PMS 500 performance 
management system for the Lockheed L-1011 


Contractor 
Hamilton Standard Division of UTC. 


PSC-100/101/102 solid-state 


propeller synchrophasers 
The first type of propeller synchrophaser built by Hamil- 
ton Standard employed thermionic tube technology 
and is still used aboard the Lockheed C-130 Hercules, 
P-3 Orion and CP-140 Aurora aircraft. The unit 
synchronises all four engines at 100 per cent rom and 
controls the propeller phase to minimise sound level. 
The solid-state synchrophasers which have super- 
seded them have the benefits of later technology: less 
weight, volume, power consumption, crew workload 
and greater reliability. Aircraft noise levels are also 
lower because the phasing is controlled more accu- 
rately. As well as performing the functions of the earlier 
synchrophasers, the solid-state device also provides 
dynamic speed control for power changes and aircraft 
manoeuvres, again reducing noise. 


Specifications 
Weight: 4.5 kg 
Power: 42 W 


Status 

in production. The solid-state PSC-100 is in production 
for the Grumman E-2 Hawkeye aircraft and C-2 Grey- 
hound, while the PSC-101 is built for the civil and mili- 
tary Hercules. The PSC-102 is used on the Convair 
CV-580 with Hamilton Standard propellers. 


Contractor 
Hamilton Standard Division. 


< SN 

The Hamilton Standard PSC-101 synchrophaser 
synchronises propeller phasing on the Lockheed 
C-130 Hercules 


PSC-103 digital propeller 


synchrophaser 

Hamilton Standard has developed the PSC-103 digital 
propeller synchrophaser for the next generation of 
commuter airliners. It controls the slave propeller to 
match the speed of the master propeller and adjusts 
the slave speed to maintain the selected phase relation- 
ship between the two propellers. The digital unit is also 
considerably smaller and lighter and consumes less 
than half the power of earlier units. 


Status 

In production. The PSC-103 has been selected for the 
de Havilland Canada Dash 8 and Embraer EMB-120 
Brasilia, Aerospatiale/Alenia ATR-42 and ATR-72, 
CASA/IPTN CN-235 and British Aerospace ATP. 


Contractor 
Hamilton Standard Division of UTC. 


Advanced flight management 


system 

The baseline Advanced Flight Management Computer 
System (AFMCS), compared to the original, features 
higher proeessing speed with expanded operational 
program and database memory to add capability while 
making present functions far more versatile. 

Designed with spare slots for up to six additional 
electronics cards, the baseline configuration has 
evolved into an expanded version capable of accom- 
modating a 500 k word navigation database. A more 
advanced unit, although packaged in the same box as 
the others, has twice the processing power of the base- 
line AFMCS due to its dual SDP-185 CMOS processors. 
Like the expanded version it has over one million words 


of memory using large capacities in EEPROM, dynamic 
RAM and CMOS RAM devices. Surface mount tech- 
nology has allowed memory and processor placement 
on the same electronics card for higher density and 
performance. 

All AFMCS versions offer the capability to use inte- 
grated radio management, adaptive performance, four- 
dimensional guidance and MLS and GPS inputs. The 
AFMCS design has growth provisions for air-to-ground 
ATC communication as well as noise abatement pro- 
cedure computations and guidance. 

The AFMCS accommodates and integrates the full 
uplink/downlink capability of ACARS, for automatic 
initialisation of flight plan, performance, wind and pos- 
ition data. 


The expanded operational and performance data- 
base enables the AFMCS to store characteristics of dif- 
ferent engine/airframe combinations. For some 
applications, an operator can use one common box 
fleetwide despite having various engines and systems 
from different sources. A greatly expanded navigation 
database lets operators add more geographic covel- 
age and company routes. 

More memory and computation power give the 
AFMCS the capacity to perform non-flight critical auto- 


pilot cruise modes such as altitude hold, altitude select _ if 


and vertical speed select and hold. The expanded per- 
formance database makes possible computation and 
display of take off and landing parameters. Also, the 
AFMCS can add windshear detection, annunciation 


and automatic guidance mode modification for some 
aircraft applications. 

For improved vertical flight path planning, the 
AFMCS is designed with capability to generate vertical 
map symbology. When implemented, the vertical map 
function will add a new dimension to electronic display 
guidance, providing minimum altitude protection. 


Specifications 
Dimensions: 8 MCU 
Weight: 12.73 kg 
Power: 145 W 


Status 
The AFMCS is standard on the Boeing 747-400, 757 
and 767, the Airbus A300-600 and A3+*0 and the Fokker 
100. The baseline AFMCS is applicable to the 757 and 
767. The expanded version, with two of the six spare 
slots filled with memory cards, is for the Airbus A300- 
600 and A310 and the Fokker 100. The version with 
dual processors is for the 747-400. 

The system has been selected for the McDonnell 
Douglas MD-80 Series and the MD-11. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Flight management system 

The Honeywell flight management system features ver- 
tical navigation which, in conjunction with inputs from 
the central air data computer and preprogrammed 
information, provides climb, cruise and descent guid- 
ance. Lateral navigation produces steering data in con- 
junction with INS, radio navigation aids and 
preprogrammed information. It may be coupled to the 
autopilot for ease of operation, although an interlock 
with the radio altimeter prevents coupling below 1500 ft 
on some aircraft. Autothrottle may also be coupled. 

The crew can communicate with the system via a 
control and display unit and keyboard, and there is a 
scratch pad capability. The flight management system 
will then determine the best method of achieving a 
selected profile and will carry it out via the autopilot and 
autothrottie. In cruise it controls airspeed and altitude 
and can present a continuous indication of optinum 
altitude. When interrogated, it indicates the saving or 
penalty incurred with any proposed altitude change. 

The system memory stores all performance data, 
navigation aids, route profiles and airport information. 
Consequently the initial preflight checks require only 
that the crew verifies the data and engine identification 
and selects the route by inserting an identifier number 
from onboard documentation which loads the sector. If 
the chosen route is not a regular one, or if it is not avail- 
able in the data bank, then the waypoint co-ordinates 
may be loaded manually via the keyboard. 

The INS inputs may be updated from radio navi- 
gation aids and, with the flight director in operation, 
command information may be monitored on the atti- 
tude director indicator. The flight management system 
also features automatic tuning for the radio navigation 
equipment. 

When this flight management system is used to retro- 
fit older analogue aircraft a data adaptor interface is 
fitted. 


Status 

In production. Certification programmes have been 
conducted in the USA with United Airlines McDonnell 
Douglas DC-10 and Boeing 747 airliners and a dual sys- 


pany uit? 


AOE AR TURE 


The Honeywell flight management system control/ 
display unit and navigation computer 
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tem installation has been retrofitted into the British Air- 
ways 747 fleet. 

The FMS has been chosen by Delta Airlines for its 
MD-88s and by SAS as both retrofit and forward fit on its 
fleet of 822 MD-81, -82, -83 and -87 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Performance management 


system 

Honeywell has developed a performance management 
system for the Boeing 707, 727, 737 and McDonnell 
Douglas DC-8 and DC-9 transports. It is said to require 
few changes to retrofit and does not need any modifi- 
cation to existing sensors and aircraft instrumentation. 

The performance management system is a three box 
system consisting of computer, control and display unit 
and indicator. The computer integrates all perform- 
ance, autothrottle, thrust rating and air data functions. 
The control and display unit provides crew interface 
and displays performance data on a CRT with submode 
selection via a conventional keyboard. The indicator 
provides the crew with a convenient display of the 
active thrust and speed commands and may be 
mounted adjacent to the engine pressure ratio gauges 
for ease of monitoring. 

The system optimises the aircraft's performance 
throughout the vertical flight envelope. Four function 
keys are fitted at the lower edge of the control and dis- 
play unit and seven adjacent mode select keys are used 
to select climb, cruise, descent, hold and approach. 
These modes provide full flight control including sub- 
modes for take off and go-around. 

The performance management system features an 
engine out mode which provides logic to the computer 
that will sequence on the indicator engine data. 

The indicator is based on a Honeywell 3 in (76 mm) 
CRT. It is divided into five data fields with up to 16 
characters per field, each field being separated by lines 
and legends to denote command information. These 
areas indicate mode, engine pressure ratios, limits and 
speeds. A manual speed control knob allows the pilot 
to select an airspeed to comply with air traffic control 
instructions or any other required deviation from the 
programmed schedule. 

The indicator also carries a DME off lamp which 


EPR ERROR 


warns the crew when the DME dependent ground- 
speed calculations are invalid. 

A windshear detection and alert feature was certifi- 
cated by the FAA in the latter part of 1985 for Boeing 
737-200 aircraft. Certification was also received for a 
similar windshear detection capability on Boeing 727 
aircraft. Certification assistance was provided by 
launch customer Piedmont Airlines. Varig-Cruzeiro Air- 
lines of Brazil has ordered 21 sets, which include the 
windshear detection feature, for its Boeing 737-200 air- 
craft. A separate stand-alone windshear detection sys- 
tem was certificated in October 1985 to interface with a 
wide variety of commercial aircraft. 

A highly instrumented and computer monitored fuel 
savings evaluation programme conducted in 1984 
aboard Frontier Airlines Boeing 737-200 aircraft in rev- 
enue service produced average fuel burn reductions of 
3.8 per cent. 


Specifications 

Dimensions: (computer) % ATR long 
(control/display unit) 146 x 114 x 276 mm 
(indicator) 76 x 178 mm 

Weight: (computer) 12.7 kg 
(control/display unit) 1.8 kg 

(indicator) 1.5 kg 

Power: (computer) 58-79 W 
(control/display unit) 16 W 

(indicator) 12.5 W 


Status 
No longer in production. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


SFS-980 digital flight guidance 
system for the MD-80 


Used exclusively on the McDonnell Douglas MD-80, the 
SFS-980 is an automatic flight guidance system based 
on relatively few LRUs, especially in respect of the 
range of functions performed. In addition to a compre- 
hensive selection of conventional autopilot/flight direc- 
tor operating modes the system is FAA cleared for 
Category IIIA automatic landings of 50 ft decision 
height and 700 ft runway visual range and has a full 
time autothrottle. The large scale use of digital comput- 
ing has led to the installation of a comprehensive 
built-in self-monitoring and maintenance diagnosis ca- 
pability. Major LRUs and functions are: 

Digital Flight Guidance Computer (DFGC) There 
are two identical 1 ATR long (13.15 kg) DFGC units indi- 
vidually capable of handling all system functions includ- 
ing fail-passive automatic landing. Within each unit 
analogue/digital conversions take place and the com- 
plete system occupies 31 boards against a maximum 
capacity of 51 boards. Each digital processor has 30 k 
words of read-only memory and 4 k words of random 
access memory. In addition to all autopilot/flight direc- 
tor processing, each unit also generates thrust rating 
indication signals, plus maintenance data storage and 
status test panel data. The aircraft can have a head-up 
display for take off and go-around data presentation 
and guidance signals for this unit are also generated in 
each DFGC. 

Flight Guidance Control Panel (FGCP) This unit fits 
in the centre glareshield and contains mode selection 
and control functions for full time autothrottle, both 
flight directors, the autopilot and altitude alerting. Pilots 
may select which DFGC controls all functions. Auto- 
throttle speed/Mach, selected heading, vertical speed 
and selected altitude readouts are shown on seven seg- 
ment incandescent lamps which may be dimmed by a 


This McDonnell Douglas MD-83 has the Honeywell SFS-980 flight guidance system 
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The Honeywell SFS-980 digital flight guidance 
computer for the McDonnell Douglas MD-80 


control knob on the bottom of the panel. The speed/ 
Mach knob is a three position control, while the head- 
ing selection is one of two concentric knobs. The outer 
knob provides selection of maximum bank angle for all 
autopilot/flight director lateral modes except Loc. The 
inner knob is a four position device providing heading 
and autopilot/flight director heading mode selection. 
The three position Alt knob provides altitude selection 
and autopilot/flight director altitude preselect mode 
arming. 

VHF/nav control panels Two panels on either side of 
the FGCP allow selection of VORTac station frequen- 
cies and courses. Displays are incandescent lamp 
readouts. 

Flight Mode Annunciator (FMA) One FMA on each 
pilot’s panel provides instrument failure warning for 
ILS, attitude, heading, automatic landing, auto-trim or 
instrument monitor functions. They indicate which 
autopilot or flight director system is engaged and warn 
of autothrottle or autopilot disconnects. The units also 
annunciate which autothrottle, flight director and/or 
autopilot modes are armed and in which mode the sys- 
tem is currently controlling. 

Autopilot duplex servo drive Three duplex servos 
drive the ailerons, elevators and rudder. The duplex 
servo functions only during ILS, land or go-around 
mode. A linear actuator provides normal yaw damping 
functions in other flight regimes. 

Each servo has two separate DC electric motors 

whose outputs are summed in a differential gear train 
with a single output. Each servo sends position and rate 
feedback signals to the DFGC, where servo models 
monitor actual servo operation. The duplex servo 
design provides fail-passive protection against har- 
dover manoeuvres. A fault in one servo channel is can- 
celled by the mechanical velocity summing conducted 
in the dual servo differential. 
Autothrottle/speed control system Conducted in 
the DFGC, this function provides fast/slow attitude 
director indicator commands throughout the entire 
flight regime. During take off and go-around it provides 
pitch guidance for the flight director, autopilot and 
optional head-up display. The speed control system 
provides a speed margin above stall (alpha speed) for 
all autothrottle modes, in addition to the autopilot stall 
protection feature. 

The autothrottle system automatically prevents 
excursions beyond maximum operating airspeed and 
Mach values, slat and flap placard speeds and engine 
EPR limits. It also keeps the aircraft at or above alpha 
speed for prevailing flap/slat position and angle of 
attack, using limit data stored in the DFGC solid-state 
memory. 

Automatic reserve thrust enhances safety, oper- 

ational economy and noise reduction. In the event of an 
engine failure, as indicated by a difference of more than 
30 per cent between engine N, (fan) speeds simul- 
taneously with slats extended indication, the good 
engine thrust is automatically boosted by about four 
per cent. Automatic reserve thrust also allows use of 
less than maximum certificated thrust for take offs and 
go-arounds without corresponding reduction in gross 
take off weight, with benefit to fuel and maintenance 
costs. 
Windshear computer In 1986 work began on the 
design, development and manufacture of a windshear 
computer system to interface with the flight guidance 
system. Initial production units were delivered for use 
on Delta Air Lines MD-88 aircraft in 1988. 


The Honeywell SP-150 autopilot system and control unit 


Status 
In service in McDonnell Douglas MD-80 Series aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


SP-150 automatic flight control 
system for the 727 


The SP-150 automatic flight control system embodies 
an automatic landing function and is used extensively in 
Boeing 727 airliners. It superseded the earlier SP-50 
automatic landing system and employs more solid- 
state components for rate sensing and integration. The 
system has a dual channel configuration which meets 
FAA Category IIIA requirements of 50 ft decision height 
and 700 ft runway visual range. 

A wide range of stabilisation, attitude hold and exter- 
nal sensor steering modes are available in the basic 
autopilot. Additionally there is provision for area navi- 
gation steering and for a radio altimeter input so control 
law gains can be varied during the approach. Fail-oper- 
ational performance is assured by the dual computer 
configuration and a dual channel yaw damper is also 
part of the overall flight control system. 

Computational equipment used in the system 
includes two % ATR pitch computers, two % ATR yaw 
damper couplers and a single %ATR roll control 
computer. 


Status 
In service in the Boeing 727. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


SP-177 automatic flight control 
system for the 737 


The SP-177 is an integrated digital/analogue automatic 
flight control system for the Boeing 737 twinjet airliner 
providing Category IIIA automatic landing capability. 
Main elements of each installation are two flight control 
computers and a_ glareshield-mounted controller. 
These are associated with an AD-300C ADI and an 
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The Honeywell SP-177 automatic flight control system provides Category IIIA autoland capability in the i 


RD-800J HSI for each pilot. The system can be inte- 
grated with a performance management system and 
autothrottle. 

Each computer performs pitch and roll computation 
for autopilot and flight director functions. The system 
has been configured so that pilot involvement is mini- 
mised and to ensure the flexibility of the system is avail- 
able with simple and logical crew control operations. 
The pitch axis uses pitch attitude and rate, altitude rate, 
vertical acceleration and longitudinal acceleration for 
stabilisation. Vertical acceleration is blended with the 
altitude rate signal from the air data system to provide 
filtered altitude rate for altitude acquisition, altitude 
hold, vertical speed and glideslope control. Radio alti- 
tude and radio altitude rate are used to command auto- 
matic landing flare. Additionally, there is a flight director 
take off mode which, based on flap setting and an angle 
of attack submode, keeps speed above the stall. 

The design aims to provide high maintainability and 
reliability, has built-in self-test features and incorporates 
the minimum number of LRUs. Operation of the built-in 
test facilities can be selected from the flight deck and 
provides a readout on a performance data computer 
system display. 


Specifications 

Dimensions: (flight control computer x 2) 1 ATR long 
(mode control panel) 440 x 74 x 348 mm 

System weight: 38 kg 

Digital interfaces: ARINC 429 

Power: 160 W 


Status 
In service. This system is installed in current production 
Boeing 737-200s. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


SP-300 digital automatic flight 
control system for the 737-300 


The SP-300 is essentially an all-digital version of the 
hybrid analogue/digital SP-177 automatic flight control 
system designed for earlier versions of the Boeing 737- 


Boei::g 737-200 


200 (see earlier entry). The previous system employed 
analogue circuitry to compute the safety critical Cate- 
gory IIIA automatic landing functions and digital circuits 
for en route flight control. The configuration of the 
SP-300 meets the requirements for fail-passive Cate- 
gory IIIA automatic landing and independent compu- 
tation for Category II flight director approach. To meet 
the safety criteria for approach and landing, the system 
has a dual/dual configuration; each of the two control 
channels has two different processors, with different 
software. In this way the possibility of common mode 
failures and software errors is reduced to a very low 
level. 

The mode control panel on the glareshield provides 
centralised control for all autopilot, flight director and 
autothrottle functions. 


Status 
In service in the Boeing 737-300. Certification of all 
modes was completed in December 1984. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


SPZ-1 autopilot/flight director for 
the 747-100/200/300 


The SPZ-1 system, with minor changes, is fitted to 100, 
200 and 300 versions of the Boeing 747 airliner. It com- 
prises the pitch and roll functions and associated elec- 
tromechanical ADI and HSI flight directors. Boeing is 
the design authority, Honeywell making the equipment 
to Boeing’s specifications and drawings. The current 
SPZ-1 is a three channel system, pitch and roll compu- 
tations being accommodated in three separate boxes. 
The two sets of flight director instruments are normally 
driven by different computers but can be switched as 
necessary in the event of a failure. Each of the three 
channels has its own set of attitude, air data and other 
sensors and the entire system is designated as fail- 
operational (defined as the situation whereby no single 
failure will cause the performance of the system to fall 
below the limits required by the autoland manoeuvre). 

Three SPZ-1 configurations have been developed. 
As originally planned, the system incorporated two 
channels in pitch and roll and was designated as a fail- 
passive (no single failure will cause a hardover control 
demand) Category II system. The two channels are 
compared one with another by means of a single box 
Monitor and Logic Unit (MLU). This system also incor- 
porates a one box automatic stabiliser trim. From this 
was developed the basic three channel fail-operational 
system, and with it the 747 became the first US trans- 
port aircraft to be certificated for Category IIIA auto- 
land. The upgrading was accomplished partly by 
adding the third autopilot, partly by changes in the 
mode select panel and by the addition of three Landing 
Control Logic Units (LCLUs) which replace the MLU. 
Finally, in 1976, the autoland capability was extended 
to include automatic roll-out control along the runway, 
representing Category IIIB. This capability was gained 
by replacing the LCLU with a Landing Roll-out Control 
Unit (LRCU) and by adding a microprocessor-con- 
trolled built-in test schedule. 

The performance of the SPZ-1 has since been 
enhanced by the Analogue Autoland Improvement Pro- 
gramme (AAIP). This was launched in 1977 with the 
initial aim of minimising the number of disconnects 
being experienced at ILS capture. It was expanded in 
1980 to include optimisation of the ILS tracking capa- 
bility and touchdown footprint, go-around and landing 
flare performance. 


Specifications 

Dimensions: (roll computer x 3) % ATR each 
(pitch computer x 3) % ATR each 
(autostabiliser) % ATR 

(LRCU x 2) % ATR each 

(LCLU x 2) % ATR each 

Weight: (roll computer x 3) 7.7 kg each 
(pitch computer x 3) 8.1 kg each 
(autostabiliser) 4.5 kg 

(LRCU x 2) 14.1 kg each 

(LCLU x 2) 10.4 kg each 


Status 
All three configurations in service in Boeing 747-100, 
-200 and -300 aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 
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The glareshield controller for the Honeywell SPZ-1 autopilot/flight director system 
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The Honeywell SPZ-1 autopilot is standard on the Boeing 747-100, -200 and -300 


Components of the Honeywell onboard weight and balance system 


Weight and balance system 

The Honeywell Weight and Balance System (WBS) 
uses landing gear sensors and a Weight and Balance 
Computer (WBC) to compute and report actual aircraft 
weight and load distribution. Using shear deflection 
variable reluctance sensors, the WBS calculates air- 
craft weight and centre of gravity within one per cent 
mean aerodynamic chord of these while the aircraft is 
on the ground, to assist loading and manifest oper- 
ations. With appropriate fuel flow and quantity infor- 
mation from fuel quantity systems, the calculations are 
continued in flight to allow monitoring of CG and/or 
assist in real-time CG management. 

The Honeywell WBS can be configured as a dual 
channel primary system for replacement of typical load 
and CG calculation exercises, or as a single channel 
advisory (or backup) system to verify alternate means of 
weight and balance computation. 


Specifications 

Format: (WBC) 3 MCU 

Dimensions: (sensor profile) 100 * 50 x 25 mm 
Weight: (typical) 21 kg for primary; 16 kg for sensor 
(747 configuration) 

Power: (typical) 93 W for primary; 35 W for signal (747 
configuration) 

Accuracy: less than 1% for gross weight and CG 
calculations 

Reliability: predicted to be in excess of 150 000h 
MTBF for sensor and 40 000 for WBC 


Status 

The sensors and WBC have been extensively proven in 
over one million hours of flight experience on aircraft 
including the DC-10, L-1011 and Boeing 747. System 
applications for the 747-400, 767, 757, DC-10 and 
MD-11 are under development. 

Configurations for the A800, A310 and A320 have 
been developed by VDO Luftfahrtgerate under licence 
to Honeywell. Flight testing is underway at Lufthansa 
and KLM. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Windshear systems 

Honeywell windshear systems provide detection, alert 
and guidance in a single unit with two levels of detec- 
tion - ‘caution’ and ‘warning’. During take off and 
approach, the most critical phases of flight, the systems 
offer an angle of attack reference on the flight director. 
The ADI also gives an immediate pitch cue to help in 
exiting a shear. With extensive filtering and an auto- 
matic compensation for aircraft manoeuvres and con- 
figuration changes, the windshear systems integrate 
safety with reliability. 

Key windshear features enhance the value of the sys- 
tem. The low installation cost is complemented by 
nearly universal compatibility. Modification of existing 
aircraft systems is not required and self-contained 
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sensors reduce the proliferation of system configur- 
ations. Pin-programmable for multi-aircraft application, 
the windshear system meets FAA reliability require- 
ments with a 99.9 per cent availability rating and an 
undetected failure ratio of .00001. 

In co-operation with Fokker, an automated wind- 
shear recovery system has been developed for the 
Fokker 100. A software evaluation programme is being 
undertaken to determine the impact of windshear on 
existing sensors and to command the aircraft to take 
the appropriate recovery action through the automatic 
flight control system. 

Honeywell windshear systems are available in two 
configurations: as a stand-alone unit installed in a 
¥%, ATR short box or as a system integrated with the 
advanced flight management computer system or flight 
control computer for new airliners. 


Specifications 
Dimensions: % ATR long 
Weight: 14.5 kg 

Power: 90 W 

Reliability: 5000 h MTBF 


Expandable 
Dimensions: % ATR long 
Weight: 11.3 kg 

Power: 45 W 

Reliability: 8000 h MTBF 


Standard 

Dimensions: *% ATR short 
Weight: 6.8 kg 

Power: 22 W 

Reliability: 20 000 h MTBF 


Status 

In production and standard fit on McDonnell Douglas 
MD-80 and MD-11, Lockheed L-1011 and Fokker 100 
aircraft. The system has been selected by Air Canada, 
Alaska Airlines, All Nippon, American Airlines, British 
West Indian Airlines, Delta Air Lines, Gulf Air, Hawaiian 
Airlines, Royal Jordanian, TWA, USAir and others for 
Boeing 727, 737 and 747 and McDonnell Douglas DC-8 
and DC-9 aircraft. 


Contractor 
Honeywell Air Transport Systems Division. 


Automatic flight control system 
for the A 109 


The Agusta A 109 flight control system has been 
designed to reduce pilot workload and improve reliabil- 
ity and safety at a realistic cost. A typical installation 
includes two autopilot (helipilot) systems for redun- 
dancy, which may be used with or without a flight direc- 
tor system. 

This duplex system consists of one directional and 
two vertical gyros, controller panel, two computer units 
and five series actuators, two each for pitch and roll and 
one for yaw control. A trim computer and two trim actu- 
ators for pitch and roll adjustments are also part of the 
system. 

A flight director facility can be incorporated but 
requires the addition of a mode controller and navi- 
gation receiver inputs, plus ADI and HSI. Flight director 
functions include heading, vertical speed, barometric 
altitude and airspeed select, go-around procedure 
selection, and VOR, ILS, MLS, Omega/VLF, RNav sys- 
tem and Loran or Tacan coupling. 


Status 
In service in the Agusta A 109 helicopter. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Automatic flight control system 
for the AS 350/355 


Tailored to the Aerospatiale AS 350/355 Ecureuil heli- 
copter family, this is a combined autopilot/flight direc- 
tor system. Single pilot IFR operation is possible with 
this equipment. 

The helipilot autopilot is a three axes stabilisation 
system with sufficient authority to control the helicopter 
throughout the entire flight regime. Autotrim is also 
available to enhance performance and to reduce pilot 
workload. The system comprises the helipilot com- 
puter, a trim computer, three series actuators, two trim 
actuators, three actuator position indicators, a control- 
ler, C-14 gyro compass and GH-14 gyro horizon/atti- 
tude director indicator. 

Autopilot operating modes are divided into three cat- 
egories. The stability augmentation system modes pro- 
vide transient motion rate damping and pilot cyclic 
inputs determine aircraft attitude rate responses. Atti- 
tude hold modes permit gyrostabilisation to any prese- 
lected attitude and pilot cyclic inputs are used to 
determine aircraft attitude response. Flight director 
coupling modes permit hands-off flying and flight direc- 
tor display on the attitude director indicator. 

The flight director system performs the computation 
necessary to bracket and hold the flight path selected 
by the pilot. Facilities effectively anticipate manoeuvre 
requirements and cause automatic flight path transfer 
between modes. All command information is presented 
on the attitude director indicator. The system com- 
prises a flight director computer, airspeed sensor unit, 
altitude sensor, navigation receiver, flux valve and com- 
pensation for a C-14 gyro compass, mode selector and 
RD-550 HSI. A radio altimeter can also be included as a 
flight director sensor. The flight director system shares 
with the autopilot the GH-14 gyro horizon/attitude 
director indicator to display information to the pilot. 

Flight director operating modes permit selection of 
heading, vertical speed, barometric altitude, airspeed 
and go-around procedures. External references which 


can be coupled to the system include VOR, ILS, MLS, 
Omega/VLF, RNav systems, Loran or Tacan. 


Status 
In service 
helicopters. 


in Eurocopter AS 350 and AS 355 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Automatic flight control system 
for the Bell 212 and 412 


The Bell 212 automatic flight control system has been 
designed to minimise pilot workload, improve reliability 
and contribute to flight safety, without incurring high 
costs. An installation includes two autopilots for redun- 
dancy, known as helipilot systems, and may be used 
with or without a flight director system. 

The helipilot systems consist of dual Tarsyn gyros 
which combine both DG and VG inputs, controller 
panel, dual computer units and five series actuators, 
two each for pitch and roll and one for yaw control. A 
trim computer and two trim actuators for pitch and roll 
adjustments are included. 

Addition of a flight director facility requires a mode 
controller and navigation receiver inputs, plus ADI and 
HSI. Flight director presentations include heading, ver- 
tical speed, barometric altitude and airspeed select, go- 
around procedure selection, and VOR, ILS, MLS, 
Omega/VLF, RNav and Loran or Tacan coupling. 


Status 
In service in the Bell Models 212 and 412. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Flight management system for 


general aviation 

The flight management system for general aviation is 
aimed specifically at the new generation top of the 
range business jets such as the Gulfstream IV, Dassault 
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Falcon 900 and Canadair Challenger 600, BAe 800 and 
1000, Cessna Citation Il, Ill, Vi and Vil and commuter air- 
craft exemplified by the Aerospatiale/Alenia ATR-42, 
Saab SF 340 and British Aerospace ATP advanced tur- 
boprop. Honeywell claims it to be the first system to 
offer full lateral navigation, vertical navigation and full 
performance management for aircraft such as the Gulf- 
stream IV, and emphasises its speed and ease of 
operation. 

The system comprises an NZ 600, NZ 800 or NZ 900 
navigation computer, PZ 800 performance computer 
and a CD 800 control/display unit. The NZ 600 pro- 
vides 112kbytes of memory and the NZ800 
320 kbytes, both devices having EEPROM. The NZ 900 
has a worldwide database containing SIDs, STARs, jet 
routes, high and low altitude waypoints and runway 
information. It can permanently store flight plans con- 
taining up to 1000 waypoints, for example a combi- 
nation of 100 plans each with 10 waypoints or 50 plans 
with 20 waypoints. These flight plans would be based 
on aground database such as Lockheed’s Jet Plan, the 
information being carried on 3.5 in floppy disks. 

In September 1985 the company announced the 
development of an interface between the Lockheed Jet 
Plan service and the FMS. By use of a single portable 
computer and the FMS data loader, this interface elim- 
inates the need for manual input of flight plan and 
meteorological data into the FMS. The performance 
computer provides take off computations, rec- 
ommended flight levels and performance data that can 
be used in an advisory capacity to provide optimum 
speeds, altitudes and routes for best economy. 

Two versions of the control/display are in pro- 
duction, one monochrome and the other colour; the 
first costs less, but the second is more compatible with 
the colour EFIS displays now proliferating even in gen- 
eral aviation aircraft, and colour effectively adds anoth- 
er dimension to the quality of information displayed. A 
notable advance in control/display unit technology is 
the replacement of the traditional line cursor by a line 
selector, so that the control/display unit is nearly akin to 
a touch-screen device. 

Honeywell offers a GPS global positioning system 
airborne receiver for use with the FMS. This sensor is 
designed for the business aviation and regional airlines 
market and is now in service. It is also intended to mar- 
ket an Omega/VLF navigation sensor with the FMS. 
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The Honeywell flight management system for corporate operators and regional airlines 
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British Aerospace Jetstream 31 corporate aircraft have the Honeywell SPZ-200A automatic flight 
control system 


Status 

The Honeywell FMS received FAA certification in 1986 
on the Falcon 900, BAe 125-800, ATR-42, Citation Ill, 
Gulfstream IV and CL-601-3A. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-200A autopilot/flight director 


system 

The SPZ-200A autopilot/flight director system is avail- 
able for corporate business aircraft such as the Beech 
King Air and British Aerospace Jetstream 31. It is avail- 
able with either 4 or 5 in (102 or 127 mm) instruments 
and includes an air data system. Options include verti- 
cal navigation control. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-500 automatic flight control 


system 

The SPZ-500 is an integrated autopilot/flight director 
system suitable for corporate aircraft that provides all 
the necessary pilot interface controls, air data compu- 
tation and control servos to fly a selected flight profile 
automatically. It integrates with companion flight direc- 
tor and air data systems. 

The autopilot is a full time system which provides 
continuous control through all phases of climb, cruise 
and descent, and with a full complement of lateral and 
vertical modes. These may be flown automatically by 
engaging the SPZ-500 or manually by following com- 
puted steering commands presented on the flight 
director instruments. The latter also enables the pilot to 
monitor autopilot performance. 

The SPZ-500 contains an air data system to provide 
information over a wide range of flight profiles. 

The SPZ-500 is a full three axes autopilot with a yaw 
damper. It has acceleration and rate limiting circuits to 
provide smooth autopilot performance without com- 
promising positive control action. Turn entry and exit is 
smooth and by programming the roll rate limit as a func- 
tion of selected mode, rates are matched to the 
required manoeuvres. 

Control of the autopilot for basic stabilisation and atti- 
tude command is provided through the autopilot con- 
troller. Engaging the system with no flight director 
mode selected causes the aircraft to maintain the exist- 
ing pitch attitude, roll to wings level and then hold the 
existing heading. With a navigation or vertical path 
mode selected, engaging the autopilot automatically 
couples the selected mode. When the autopilot is 
engaged the yaw damper is automatically engaged to 
provide yaw stabilisation through control of the rudder. 
When the autopilot is not engaged, the yaw damper 
may be used separately to assist the pilot during man- 
ual flight. 

The autopilot controller includes the turn knob and 
pitch wheel, allowing the pilot to insert pitch and roll 
commands manually. The amount of bank or pitch 


change is proportional to the command selected. The 
soft ride engage button reduces autopilot gains for 
smoother operation in turbulence, and the automatic 
elevator trim annunciators show any out of trim con- 
dition. The autopilot may be preflight checked with the 
test button. 

Touch control steering allows the pilot to take control 
of the aircraft momentarily without disengaging the sys- 
tem. The pilot can push the button on the control wheel 
and manually change the aircraft flight path. While the 
touch control steering button is pressed, the autopilot 
synchronises on the existing aircraft attitude. On releas- 
ing the button the system holds the new attitude and 
resumes the coupled flight mode. 

Several 4 or 5in (102 or 127 mm) flight director 
instrumentation sets can be integrated with the flight 
control system. If the Honeywell ADZ-241/242 air data 
system is installed this includes Honeywell air data 
instrumentation. 


Specifications 

Dimensions and weights 

Autopilot 

(controller) 67 x 146 x 114 mm, 0.68 kg 

(computer) 194 x 71 X 321 mm, 2.72 kg 

(3 servos and mounts) 100 x 129 x 224 mm, 7.35 kg 
(normal accelerometer) 51 x 25 x 61 mm, 0.14 kg 
(trim servo) 56 x 84 X 175 mm, 2.5 kg 


Air data system 

(computer) 193 x 124 x 361 mm, 5.22 kg 

(altimeter) 83 x 83 x 159 mm, 1.13 kg 

(VNav computer/controller) 38 x 83 x 272 mm, 0.91 kg 
(vertical speed indicator) 83 x 83 x 140 mm, 0.91 kg 
(Mach/airspeed indicator) 83 x 83 x 186 mm, 1.27 kg 


Flight director system 

(ADI (AD-650B unit)) 129 x 129 x 223 mm, 3.18 kg 
(HSI (RD-650B unit)) 103 x 129 x 208 mm, 3.31 kg 
(remote controller) 38 x 146 x 66 mm, 0.36 kg 
(computer) 194 x 71 x 321 mm, 2.27 kg 

(mode selector) 48 x 146 x 114mm, 0.59 kg 

(rate gyro) 46 x 52 x 95 mm, 0.45 kg 


Status 

In service. SPZ-500 variants are aia a the Das- 
sault Falcon 10 and 20, Citation |, rev sande Vie 
Cheyenne II, Carone Conquest, Guana Ta and 
Solitaire business jets. 
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Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-600 automatic flight control 


system 

The SPZ-600 automatic flight control system is 
designed specifically for long-range high performance 
business jets and is a complete dual channel system 
from the sensors to the servos. All roll, pitch and 
(optional) yaw channels are fully operational at all times 
and the performance of each is continuously monitored 
and compared. If a failure that resulted in a hardover 
manoeuvre occurs in any channel, it is immediately 
shut down, resulting in single channel operation in that 
axis only. Performance status is continuously displayed 
on the autopilot status panel, as well as on the autopilot 
master warning annunciator. Honeywell says that the 
unique monitoring system and duplex servo design 
have been thoroughly tested in transport aircraft. Each 
of the duplex servos incorporates two independent 
servo motors that operate from signals applied by their 
own autopilot channels. The common tie to a single 
control surface is accomplished through a mechanical 
differential gear mechanism. 

In the event of a system fault, the master warning 
annunciator flashes amber and may be cancelled by 
pressing the annunciator. The status panel then indi- 
cates the system has automatically disconnected the 
malfunctioning channel and is a single channel in that 
axis only. The status panel also enables the manual 
selection of single channel operation in any axis and 
has provisions for testing the dual autopilot channels 
and monitoring circuits prior to flight. 

Control of the autopilot for basic stabilisation and atti- 
tude command is provided through the autopilot con- 
troller. Engaging the system with no flight director 
mode selected causes the aircraft to maintain the exist- 
ing pitch attitude, roll to wings level and hold the exist- 
ing heading. With a navigation or vertical path mode 
selected, engaging the autopilot automatically couples 
the selected mode. When the autopilot is engaged the 
yaw damper is automatically in use, when not engaged 
the yaw damper may be selected separately to assist 
the pilot during manual flight. The autopilot controller 
also has a turn knob and pitch wheel, which allow the 
pilot to insert pitch and roll commands manually. The 
amount of bank or pitch change is proportional to the 
command selected. A soft ride engage button reduces 
autopilot gains for smoother operation in turbulence 
and a couple button selects which flight director is driv- 
ing the autopilot. 

Touch control steering allows the pilot to take control 
of the aircraft momentarily without disengaging the sys- 
tem. He pushes the touch control steering button on 
the control wheel and manually changes the flight path 
as desired. While the button is pressed, the autopilot 
synchronises with the existing aircraft attitude and on 
releasing the button the system holds the new attitude 
or resumes the coupled flight mode. 

The flight director system uses standard Sin 
(127 mm) instruments and there is a choice of displays, 
with either split cue or V-bar directors and vertical scale 
differences. The ADZ-E 242 air data system includes a 
full set of appropriate instruments, including altitude 
alert controller and true  airspeed/temperature 
indicator. 
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HSI and ADI flight director displays, computers and controllers are part of the Honeywell SPZ-600 
automatic flight control system 
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Specifications 

Dimensions and weight 

Autopilot 

(controller) 69 x 146 x 114 mm, 0.68 kg 
(status/switching panel) 48 x 146 x 114 mm, 0.73 kg 
(2 duplex servos and brackets) 106 x 205 x 298 mm, 
9.44 kg 

(computer) 194 x 71 X 321 mm, 2.27 kg 

(yaw actuator) 54 diameter xX 232 mm, 0.91 kg 
(normal accelerometer) 31 x 25 x 61 mm, 0.14 kg 


Flight director system 

(ADI (AD-650B unit)) 129 x 129 x 224 mm, 3.18 kg 
(HSI (RD-650B unit)) 103 x 129 x 203 mm, 3.31 kg 
(remote controller) 38 x 146 x 66 mm, 0.36 kg 
(computer) 194 x 71 x 321 mm, 2.27 kg 

(mode select) 47 x 146 x 114 mm, 0.59 kg 

(rate gyro) 46 x 52 X 65 mm, 0.45 kg 


Air data system 

(computer) 193 x 125 x 361 mm, 5.22 kg 

(altimeter) 83 x 83 x 159 mm, 1.13 kg 

(vertical speed indicator) 83 x 83 x 146 mm, 0.91 kg 
(Mach/airspeed indicator) 83 x 83 x 186 mm, 1.27 kg 
(VNav computer/controller) 38 x 87 x 500 mm, 0.91 kg 


Gyro references 

(vertical gyro) 157 x 165 X 238 mm, 3.31 kg 
(directional gyro) 191 x 154 x 229 mm, 2.13 kg 

(flux valve and compensator) 121 diameter x 73 mm, 
0.64 kg 


Status 

In service. SPZ-600 variants are available for the Fokker 
F27, British Aerospace 125-700, Canadair Challenger, 
Gulfstream Ill and Cessna Citation aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-700 autopilot/flight director 
for the Dash 7 


Chosen as the standard autopilot/flight director combi- 
nation for the de Havilland Dash 7 transport, the 
SPZ-700 is a full-time three axes system for Category II 
approaches. It provides all usual vertical and lateral 
flight director modes, together with RNav and MLS 
guidance. These vertical modes are altitude hold, alti- 
tude select, vertical speed hold and IAS hold, while the 
MLS mode provides for the steep approach path appro- 
priate to STOL aircraft. The lateral modes are standard 
heading, navigation, ILS, back course, VOR approach 
and RNav. 

The system is controlled via a single control panel 
that annunciates functions engaged. Manual demands 
can be fed in through the pitch trim wheel and a pro- 
portional roll Knob. For manual flight a yaw damper can 
be chosen independently of the autopilot. 


Status 
In production for the de Havilland Dash 7 aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-4000/4500 automatic flight 


control system 

Specifically designed for turboprop aircraft, the 
SPZ-4000/4500 system provides the accuracy, 
smoothness and reduced weight and volume advan- 
tages of a digital control system. It also offers more con- 
trol authority than an analogue system and has 
comprehensive self-test capability. Autopilot, flight 
director and air data functions are integrated into a sin- 
gle system. 

The functions of the three axes autopilot and flight 
director are combined in a single flight control com- 
puter, and lightweight flight control servos are used. 
Engaging the autopilot without selection of flight direc- 
tor mode causes the aircraft to maintain the existing 
pitch attitude and to roll wings level on the existing 
heading. With a navigation or vertical path mode selec- 
ted, engaging the autopilot automatically couples the 
selected mode. The yaw damper is automatically 
engaged in autopilot operations and can be manually 
engaged to assist in hands-on flying. 


The Cessna CitationJet is the first business aircraft to be certified with the Honeywell SPZ-5000 flight 
guidance and display system 


Control functions include pitch wheel and turn knob 
inputs for pitch and roll commands. There is a preflight 
autopilot check facility and an annunciator to draw 
attention to out of trim conditions. 


Status 
In production. The SPZ-4500 has been selected for the 
British Aerospace Jetstream 41. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-5000 integrated avionics 


system 

The SPZ-5000 integrated avionics system is designed 
for light business jets and regional airline or business 
turboprops. Advanced processing technologies and 
the integration of key functions result in increased ca- 
pability and flexibility while achieving significant 
reductions in size, weight, power requirements and 
installation costs. 

The SPZ-5000 is based on the IC-500 display/guid- 
ance computer which integrates the EFIS symbol gen- 
erator, the flight director and the autopilot into a % ATR 
size box. The SPZ-5000 utilises an ARINC 429 based 
architecture and is composed of an EFIS electronic dis- 
play offering a choice of either 5 x 5 in (127 xX 127 mm) 
or5 x6 in (127 X 152.4 mm) size displays (the latter will 


The Honeywell SPZ-7: 
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000 digital automatic flight control system is installed in the Eurocopter 


incorporate integrated air data displays as an option), 
single or dual flight director and an optional single or 
dual fail passive autopilot. The SPZ-5000 utilises the full 
range of Honeywell’s advanced sensors including the 
AZ-840 micro air data computer or the AZ-429 air data 
sensor, separate vertical and directional gyros or the 
AH-800 fibre optic AHRS, Primus II radio system and 
the Primus 650 weather radar system. Standard 
options are Honeywell’s TCAS, MLS, lightning sensor, 
Primus 870 turbulence detection weather radar, Primus 
700 or Primus 450 weather radar and the Laseref Ill 
inertial reference system. 


Status 
In production. First certificated on the Cessna Citation- 
Jet in October 1992. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-7000 digital flight control 


system 

The SPZ-7000 is Honeywell’s entry in the market for 
digital helicopter autopilots. The system was certifi- 
cated aboard the Sikorsky S-76 Mk Il in November 1983 
(now also certificated on the S-76B model) and in 
December 1984 was specified by the airframe com- 
pany as the factory standard option for this upgraded 


— 


spsimaatre: <S = 


AS-365N helicopter 


version of the corporate helicopter; in the S-76 Mk II the 
dual channel system permits Instrument Meteorologi- 
cal Conditions (IMC) operation with one pilot. The sys- 
tem has also been certificated on the Eurocopter 
AS 365N helicopter and for the Bell 222UT utility trans- 
port helicopter. 

The SPZ-7000 is Honeywell's fourth-generation heli- 
copter autopilot, and is claimed to be the first digital 
pitch, roll, yaw and collective four axes system to 
receive civil certification. The system is microproces- 
sor-based and has two flight computers providing full 
autopilot and stability augmentation, dual flight director 
mode selectors, automatic preflight and en route test- 
ing features and comprehensive diagnostic circuits. 

A version of the system designated SPZ-7300 was 
chosen by Agusta for search and rescue versions of the 
A 109, AB 212 (a licence built version of the Bell 212) 
and AB 412. The SPZ-7300 couples a helipilot system 
with a digital flight path computer added to provide 
important new functions for the search and rescue mis- 
sion. In addition to the standard flight director modes, it 
generates a two stage decelerating approach to the 
hover, hover augmentation and the ability to hover 
while coupled to a Doppler navigation reference for bet- 
ter hover performance. 


Status 
All versions in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


SPZ-7600 integrated SAR avionics 
The SPZ-7600 is a system designed to fill the civil 
search and rescue role for operations in all weather 
conditions worldwide. It includes dual FZ-706 flight con- 
trol computers, helicopter optimised EDZ-705 EFIS 
with special SAR symbology, the Primus 700 Series sur- 
face mapping/weather/beacon radar and solid-state 
AA-300 radio altimeter systems with circuitry and dis- 
plays specifically for rotary-wing applications. 

The SPZ-7600 is built around the single pilot IFR 
technology of the SPZ-7000 (see item above), proven in 
service on Sikorsky S-76 helicopters in global 
conditions. 

During critical operations, the SPZ-7600 can be pro- 
grammed to execute an automatic hands-off approach 
to hover and auto-hover with velocity hold at an elec- 
tronically pin-pointed datum. 


Status 
In production. Certificated for Bell 412 and Sikorsky 
S-76 helicopters. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 
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The Honeywell SPZ-8000 has been selected for the Cessna Citation VII 


The SPZ-8000 is Honeywell’s first all-digital autopilot for fixed-wing aircraft 


SPZ-8000 digital flight control 


system 

The SPZ-8000 digital flight control system was 
designed with emphasis on corporate aircraft such as 
the British Aerospace 125-800. The new system is 
unusual among its kind in having a bi-directional data- 
bus - the Honeywell ASCB avionics standard communi- 
cations bus - and includes a flight management system 
accommodating both lateral and vertical guidance. 
Honeywell believes that its ASCB system provides both 
the higher refresh rates needed for flight control appli- 
cations and a greater flexibility in use than the one way 
ARINC 429 standard. The system is built around two 
FZ-800 flight computers and is fail-operational. 


Status 

In production. The first aircraft to be certificated was 
the de Havilland Canada Dash 8. This was followed by 
the British Aerospace 125-800 and 1000, Aerospatiale/ 
Alenia ATR-42, Cessna Citation IIl and the Dassault Fal- 
con 900. The Gulfstream G-IV and Canadair Challenger 
CL-601-3A followed in 1987. Latest standard instal- 
lations include the ATR-72 and Citation VII. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Automatic flight control system 
for the C-5B 


Honeywell provided the flight control system for the US 
Air Force Lockheed C-5A Galaxy. It was claimed to be 
the first operational flight control system to provide 
complete Category Ill automatic landing and roll-out 
guidance with fail-safe performance. Honeywell pro- 
vides an improved (though still analogue) five box form, 
fit and function version of the original flight control sys- 
tem for the C-5B; the computer boxes fit into the same 
racking as in the C-5A, have the same connectors and 
are functionally interchangeable with the flight control 
boxes in the earlier aircraft. Commonality of the two 
analogue systems, in order to exploit the heavy invest- 
ment in ground test and avionics maintenance equip- 
ment, was a major factor in the decision to go for a 
minimum change system. The principal purpose of its 
upgrading is to improve reliability and ease of mainten- 
ance. The system incorporates three-axes stability aug- 
mentation and autothrottle. 


Status 
In service in the Lockheed C-5B Galaxy. 


Contractor 
Honeywell Inc Military Avionics Division. 
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The US Air Force Lockheed C-5 Galaxy has a Honeywell flight control system 


Avionics system for the QF-100 
drone 


Honeywell has developed a suite of drone avionics for 
installation in US Air Force North American F-100 Super 
Sabres to transform them into full-scale aerial targets 
under the designation QF-100. Initial operations by the 
US Air Force began in June 1983. 


The targets are used for air-to-air and ground-to-air 
missile evaluation and combat crew training and to 
meet the demands of this range of operations each has 
a digital flight control system which interfaces with 
much existing ground control and test equipment. 

The digital processor in the aircraft is based on 
Honeywell SDP 175 equipment with air data sensors, 


458 FLIGHT MANAGEMENT AND CONTROL / USA 


analogue/digital and digital/analogue converters, 
power supplies and interface electronics. All this equip- 
mentis installed in a single LRU, compared to four units 
in a broadly equivalent analogue system. The digital 
signalling techniques have facilitated the incorporation 
of alarge amount of system testing capability, aimed at 
meeting pre-mission test-stand and airborne system 
test-set requirements. These reduce the time needed to 
complete tests and improve fault detection. 


Status 
In service for the QF-100 drone. 


Contractor 
Honeywell Inc Military Avionics Division. 


Digital automatic flight and inlet 


control system for the SR-71 

The Digital Automatic Flight and Inlet Control System 
(DAFICS) for the SR-71 is based on work done originally 
by the US Air Force Flight Dynamics Laboratory around 
the mid-1970s and the flight control system designed 
by Honeywell for Sweden’s Saab Viggen fighter. It has 
three channels, each with self-monitoring capability, so 
that it remains operational after any two failures. The 
principal computing element in each channel is a 
Honeywell 5301 processor. 

There are three levels of redundancy (two fail-oper- 
ate and a final fail-safe) and a comprehensive built-in 
test sciiedule employs in-line monitoring techniques. 
The system is said to generate a 10 per cent fuel saving 
just as the result of being able to contro! more accu- 
rately the positioning of the engine inlet spikes. 


Status 

It is believed that some 20 of the original 32 strong fleet 
of SR-71s were modified with the DAFICS system. Only 
three now remain in operation with NASA. 


Contractor 
Honeywell Inc Military Avionics Division. 


Digital automatic flight control 
system upgrade for the B-52, 
KC-135 and C-130 


The Digital Avionics Flight Control System (DAFCS) 
comprises three LRUs which replace numerous LRUs 
of existing systems. These new LRUs are the Digital 
Amplifier Unit (DAU), the Air Data Sensor Unit (ADSU) 
and the Status Test Panel (STP). 

The DAU is the heart of the autopilot system and is a 
dual Z-8002 processor design. A separate MIL- 
STD-1750 processor card can be added later. A 1553B 
input/output card will be demonstrated as part of the 
DAU but will not be delivered under this contract. 

The ADSU provides the DAU with the necessary sen- 
sor information for the airspeed/altitude/Mach hold 
modes of the autopilot. The STP provides maintenance 
with an interface during diagnostic testing as well as 
reading the results of the numerous built-in tests. 


Status 

In service. At present over 1000 systems are under con- 
tract - approximately 270 are for the B-52 and 740 for 
the KC-135. Flight tests of systems on both the B-52 and 
the KC-135 began in March 1986. First flight of the 
DAFCS on the C-130 occurred in November 1988. 


Contractor 
Honeywell Inc Military Avionics Division. 


Flight controt system for the F-14 
Honeywell builds the three-axes analogue autopilot sys- 
tem for the US Navy Grumman F-14 Tomcat. The sys- 
tem has three channels for pitch, two successive 
failures giving fail-operational/fail-safe, and two chan- 
nels each for roll and yaw giving fail-safe reversion after 
a failure in those axes. The system is not connected in 
any way to the wing-sweep mechanism. 


Status 
Still in production for the Grumman F-14. 


Contractor 
Honeywell Inc Military Avionics Division. 


The Lockheed SR-71 now operating with NASA has the Honeywell DAFICS flight control system 


Integrated flight management unit 
Honeywell’s development of a new miniature ring laser 
gyro has made possible a small low-cost lightweight 
Integrated Flight Management Unit (IFMU) suitable for 
use in missiles, unmanned aerial vehicles and stand-off 
weapons. IFMU functions include flight control, guid- 
ance and navigation, mission management and pay- 
load management. 

The GG 1308 small ring laser gyro, housed in an 
IFMU developed by Honeywell, fulfils the need for a 
reasonably priced lightweight system meeting demand- 
ing performance requirements. Despite its small size, 
the system can accommodate flight management such 
as inertial measurement, air data computation, radar 
altimetry and GPS. The system is modular in design 
which means functions can be added as needed. This 
allows the system to be tailored to specific applications 
or mission needs. 

The basic inertial measurement unit contains three 
GG 1308 gyros and three accelerometers in a strap- 
down configuration. Other modules include 1750A pro- 
cessor, 32-bit processor, flexible input/output, power 
supply, air data, altimetry and global positioning sys- 
tem. All software is programmed in Ada high order lan- 
guage and the executive, transfer and GNS/INS 
integration software should be transportable among 
various applications. 


Specifications 

Dimensions: 180.3 « 193 x 203.2 mm 
Weight: 6.8 kg 

Power: <50 W 


The Honeywell integrated flight management unit 


Status 
In production. 


Contractor 
Honeywell Inc Military Avionics Division. 


Lasernav special mission 


management system 

The Lasernav special mission management system 
was designed for special mission operations. These 
include aerial photography, surveillance, paradrop, 
search and rescue, border patrol, maritime patrol and 
airborne early warning. Added |/O capability provides 
interfaces with special radars, sensors and cameras. 
The total |/O capability enables the equipment to be fit- 
ted in a wide range of aircraft. 

The inertial reference system is a derivative of that 
used in Lasernav. This provides additional analogue 
outputs, improved performance and the option of an 
internal GPS receiver. Alignment times of 2% to 10 
minutes give a reasonably quick response. Pure GPS, 
pure inertial and hybrid outputs are available when the 
optional GPS receiver and processor module are 
installed in the inertial reference unit. 

Navigation computations, steering and additional I/O 
are provided by the special mission computer which is 
available in two models. The standard variant provides 
flight management capability which includes special 
mission planning, flight plan storage, an internal data- 
base and fuel management. The advanced version 
offers special camera interfaces, crossfill and auto- 
matic fuel flow inputs. 

The control and display unit uses a 5 in colour CRT 
which displays data in a chapter/page format, uses Ccol- 
our to distinguish types of data and can display flight 
patterns in graphic form. The keyboard utilises full 
alphanumeric keys, line select keys and function keys. 
Radio frequency management is also provided via the 
unit with an optional interface box. 


Specifications 

Dimensions: (inertial reference unit) 322 x 324 x 
193 mm 

(mode select unit) 146 x 38 x 63.5 mm 

(standard special mission computer) 57 x 197 X 
388 mm 


(advanced special mission computer) 124.5 x 197 x 
388 mm 

(control and display unit) 146 x 162 x 182 mm 
Weights: (inertial reference unit) 21.3 kg 

(mode select unit) 0.45 kg 

(standard special mission computer) 3.2 kg 
(advanced special mission computer) 5.0 kg 

(control and display unit) 3.2 kg 

Power: with standard computer 145 W 

with advanced computer 160 W 


Status 
In production. 


Contractor 
Honeywell Inc Military Avionics Division. 


Stability augmentation/attitude 
hold system for the AV-8B 


The Stability Augmentation/Attitude Hold System 
(SAAHS) was the first digital system to be applied to any 
of the Harrier series of aircraft. It comprises a limited 
authority stability augmentation system with some con- 
ventional autopilot functions to reduce pilot workload. 
The single channel system operates on all three axes 
and is accompanied by a mechanical backup for rever- 
sionary operation. Extensive self-monitoring circuitry 
switches out the system in the event of a fault, so that it 
fails passive. Monitoring is accomplished in three ways: 
equipment, software monitoring of equipment and soft- 
ware monitoring of performance. In addition a compre- 
hensive preflight schedule is provided. 

Stability augmentation modes comprise three axes 
rate damping in both vertical and cruise flight and in 
transition between these phases. It also includes rud- 
der/aileron and _ stabiliser/aileron interconnects to 
improve turn co-ordination. Autopilot modes include 
attitude, altitude and heading hold, automatic trim, con- 
trol column steering and airspeed limit schedules. A 
rudder pedal shaker alerts the pilot to the onset of 
potentially dangerous sideslip during the hover. 

Principal element of SAAHS is a 6.1 kg digital flight 
control computer with 2901-bit slice, 16-bit processor 
working at 470 Kips, with UVEPROM. The flight contro! 
programme occupies 20 k words of memory of which 
9 k are taken by the control law code and 11 k by the 
built-in test schedule. The other units comprise a three 
axes rate sensor, lateral accelerometer, stick sensor 
and forward pitch amplifier. ln December 1982 the sys- 
tem demonstrated a completely hands-off automatic 
vertical landing. 


Specifications 
Weight: (total) 12.3 kg 
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The Lasernav special mission management system 


US Marine Corps/McDonnell Douglas AV-8Bs have the Honeywell stability augmentation/attitude hold 
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system 


Status 
In production for the US Marine Corps McDonnell Dou- 
glas AV-8B close support V/STOL aircraft. 


Contractor 
Honeywell Inc Military Avionics Division. 


FC-530 autopilot for the Learjet 30 


Available for new installation or retrofit to Gates Learjet 
Series 30 corporate and business aircraft, the FC-530 
autopilot was certificated in September 1982 and 
employs many features which have previously been 
available only for the Learjet Series 55. JET developed 
a new flight control system, the FC-550, for the Learjet 
55 and the airframe manufacturers then requested a 
version of the system that could be offered as a retrofit 
to augment the performance of the earlier Learjet 30 
series aircraft. 

All autopilot controls and annunciations are grouped 
on the glareshield controller. Facilities for the Series 30 
include altitude preselect, full and half bank mode 
selections, electrical pitch disconnect facility and illumi- 
nated daylight-readable controller indicators. The sys- 
tem integrates directly with aircraft gyro sensors, 
primary navigation receivers and flight director 
instruments. 

The total system comprises AC-530 autopilot control- 
ler, CA-530 computer/amplifier, air data unit, AV-500 
normal accelerometer, SA-200F pitch servo actuator, 
SA-200A roll servo actuator, RG-227 rate gyros, FU-500 
position sensors and YD-530 yaw damper. 
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The Jet FC-530 autopilot controller designed for 
the Learjet Series 30 


Status 
In production for the Learjet 30. 


Contractor 
Jet Electronics and Technology Inc. 


FC-535 autopilot for the C-21A 
Learjet 35 OSA 


A development or variant of the FC-530, the FC-535 
autopilot has been specified for the US Air Force Gates 
C-21A Learjet 35 Operational Support Aircraft (OSA) 
programme. This newly configured hybrid digital sys- 
tem has dual controllers and computers. 


Status 
In production for 80 Gates Learjet C-21As recently pur- 
chased by the US Air Force. 


Contractor 
Jet Electronics and Technology Inc. 


PS 834 lightweight power supply 
The PS 834 lightweight standby power supply is 
designed to drive self-contained gyro horizon indi- 
cators, often used in modern business jets as stand-by 
indicators. 

Should aircraft power fail, the batteries of the PS 834 
begin, without interruption, to supply DC power to the 
stand-by indicator. Power is supplied to attitude indi- 
cators by heavy-duty sealed lead acid batteries that are 


recharged by a built-in battery charging system. The 
internal charger operates automatically whenever 28 V 
DC power is applied to the emergency power supply 
and it maintains the battery charge level during normal 
flight conditions. It can recharge the batteries to 50 per 
cent of capacity within one hour. 

Outputs of 24 V DC for indicator power and 5 V DC 
for lighting, are provided for indicators. 

The power supply comes in two configurations. The 
1.81 kg PS 834A can power the JET self-contained 2 in 
attitude indicator with lights for 1.5 hours at 25°C. The 
PS 834B, which weighs 2.45 kg, provides twice that 
capacity, enabling it to power the indicator for three 
hours at 25°C. The BIT features of the power supply 
ensure proper operation of its electronics as well as a 
minimum of 50 per cent battery capacity. 


Contractor 
Jet Electronics & Technology Inc. 


PS-855 emergency power supply 
The PS-855 emergency power supply is a nominal 24 V 
DC power system specifically designed to drive self- 
contained stand-by attitude indicators. Sufficient 
additional power output at 24 V DC is available to run 
other equipment such as an emergency transceiver. 

In the event of an aircraft power failure, the PS-855 
automatically takes over the supply of DC power to the 
emergency bus, resulting in an uninterrupted flow of 
power to emergency equipment. The heavy duty cells 
are capable of withstanding severe performance 
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The Jet PS-855 emergency power supply 


demands such as thermal shock and high charge and 
discharge rates. 

The PS-855A has a nominal DC output rating of 
2.5 Ah, while the PS-855B is capable of 5 Ah, at 25°C. 


Specifications 
Weight: (PS-855A) 3.9 kg, (PS-855B) 6.08 kg 


Contractor 
Jet Electronics & Technology Inc. 


SW Plus stall warning system 
The SW Plus system gives indications to the pilot of 
approach to stall and take off lift performance which are 
adversely affected by wing contamination. Indication 
can be displayed on various indicators. The SW Plus 
monitors the air flow directly on the lifting surface, sens- 
ing a condition or contamination which might degrade 
the air flow lift. The system consists of a sensor and a 
computer. 

The stall warning sensor is a composite aerodynamic 
shape mounted on the lifting surface. It measures the 


air flow directly over the wing and can detect changes in 
air flow caused by contamination. The sensor can be 
located on the main wing or attached to the horizontal 
stabiliser. It is de-iced and tested for all weather 
conditions. 

The computer is built to commercial specifications 
for reliability and environment. Outputs are available in 
both digital and analogue formats. The SW Plus can be 
output to cockpit advisories or systems such as stall 
warning horn, stick shaker, stick pusher, wing contami- 
nation light, normalised AOA or ARINC databus. 

Flight characteristics are calibrated specifically to the 
type of aircraft. 


Specifications 

Dimensions: (sensor) 65 x 23.4 x 68.8 mm 
(computer) 339 x 58.4 « 195.6 mm 
Weight: (sensor) 0.23 kg 

(computer) 2.73 kg 


Contractor 
Jet Electronics & Technology Inc. 


EDM-500 engine data 


management system 

The EDM-500 is a single or twin engine microprocessor- 
based data recording system that provides operators 
with a real-time display of critical engine performance 
during flight operations. It also provides a permanent 
engine history record. The four major functions are: 
lean find, which automatically locates the first cylinder 
to peak; graphics mode, which provides a bar graph 
display of EGT; step, giving index up/down from each 
function and dim, which is pilot adjustable or auto- 
matic. These functions are all easily selectable via the 
simple touch of a button. Other features, such as snap- 
shot and emergency light, are remote-mounted. 

After cruise altitude has been reached, the pilot 
presses the lean find button and proceeds to lean the 
engine. The EDM-500 checks all cylinders using a pro- 
prietary algorithm to look for the first cylinder to achieve 
peak EGT. When this cylinder is detected, the display 
shows the peak temperature and the cylinder number. 
The pilot then has the option to enrich the mixture or 
operate at peak. 

Depressing the graphics button will cause the dis- 
play to show the EGT in bar form. The bars are gradu- 


ated in a true 25°F per division and cover a range of 
175°F centred on the average of all the EGTs. 

The EDM-500 automatically takes a snapshot every 
30 minutes of flight after the engine has been leaned 
and cruise is established. The engine data along with 
time, month and day are then placed in non-volatile 
memory with a maximum of 300 flight hours. The snap- 
shot interval is adjustable from 30seconds_ to 
60 minutes. 

When the alarm mode is shipped it is prepro- 
grammed with factory alarm limits. The alarm limits can 
be reprogrammed with a key and any changes in limits 
are recorded to show the new limits. Should excee- 
dance of any limit occur, a snapshot of all engine par- 
ameters is taken and recorded in memory. Duration 
and maximum value of each exceedance, along with 
exact time and date, are recorded. 

A permament record of the aircraft flight profile is 
stored in the EDM-500 and can be downloaded into a 
solid-state hand-held credit card size memory device. 


Specifications 
Dimensions: (display) 57.1 x 50.8 mm 
(remote central processor) 127 « 177.8 x 50.8 mm 


The J P Instruments EDM-500 display with remote 
central processor 


Contractor 
J P Instruments. 


Autopilot for the Skyeye RPV 

Lear Astronics produces the autopilot for the Skyeye 
R4E-40 RPV built by its subsidiary Developmental Sci- 
ences. Skyeye can fly a 65 kg payload for eight hours 
on a tactical reconnaissance mission. Some two or 
three squadrons, each with six RPVs, are operational in 
Egypt, and the US Army Aviation Command has bought 
a number for evaluation. Taiwan and Morocco each 
have four air vehicles. 


Status 
In limited production for the Skyeye R4E-40 RPV. 


Contractor 
Lear Astronics Corporation. 


Digital flight control system for 
the F-15E 


Lear Astronics Is building the digital triplex automatic 
flight control system for the McDonnell Douglas Eagle 
F-15E. Whereas the standard F-15 has a Martin Marietta 
analogue flight control system, the additional require- 
ments of the F-15E in deep penetration with emphasis 
on terrain-following and terrain-avoidance, allied with 
new sensors, calls for a system of greater performance 
and reliability. Digital technology here permits control 
laws to be refined through software changes with an 
ease and rapidity not possible with analogue systems. 
An advantage of digital flight control equipment is that 
the control laws can be optimised both for air combat 
and for high-speed low level flight. Lear Astronics is 
also responsible for the digital pressure sensors used 
to provide speed and aerodynamic pressure sensing 
for the system. A particular challenge is verification of 
the validity of the signals from these devices. The sys- 


tem is based on MIL-STD-1750 instruction set architec- 
ture and uses Loral Fairchild 9450 microprocessors. 


Status 
Production began in 1985. A total of 516 F-15E aircraft 
were to be procured between 1986 and 1991. 


Contractor 
Lear Astronics Corporation. 


Flight control augmentation 
system for the KC-135R 


Lear Astronics provides the flight control augmentation 
system for some 300 of the US Air Force fleet of 650 
Boeing KC-135 tankers scheduled to be retrofitted with 
the General Electric/SNECMA CFM56_ turbofan 
engines. The new engines generate much more thrust 
than their predecessors and failure of an outboard 
engine on take off could lead to catastrophic loss of 
control before the crew could react. The Lear Astronics 
flight control augmentation system is essentially a high 
authority single channel yaw damper, based on a rate 
gyro, that monitors engine rpm differences on the out- 
board engines and provides a correction signal to the 
rudder servo if the difference exceeds a given threshold 
value. The system is nuclear hardened. 


Status 
In production for the Boeing KC-135R. 


Contractor 
Lear Astronics Corporation. 


Flight control computer for the 
RAH-66 


In 1991, Lear Astronics was selected by Boeing Heli- 
copters to be the flight control computer subsystem 
contractor for the RAH-66 Comanche helicopter, in 
association with Boeing Electronic Systems Division. 
Lear Astronics has overall responsibility for delivery of 
an integrated subsystem and for complete systems 
integration of the triplex computers. Lear Astronics is 
also developing the controller, flux valve, engineering 
control panel, flight control panel and back-up 
computer. 


Status 
In development for the RAH-66 Comanche helicopter. 


Contractor 
Lear Astronics Corporation. 


Flight control system for the QF-4 


aerial target 

Lear Astronics is working as a major subcontractor to 
Tracor Flight Systems to develop the flight control sys- 
tem for the conversion of US Air Force F-4 aircraft into 
the QF-4 full-scale aerial target. Lear Astronics will par- 
ticipate in the design of the automatic flight control sys- 
tem and will provide the flight control computer. 


Status 
In development for US Air Force F-4 aircraft. 


Contractor 
Lear Astronics Corporation. 


Fuel savings advisory system for 
the KC-135 


Lear Astronics has been awarded a contract to supply 
the fuel savings advisory system for the US Air Force 
KC-135 tanker aircraft. The system consists of a fuel 
savings management computer and an integrated fuel 
management panel. It interfaces with the current fuel 
contents gauging system to provide the crew with the 
status of the various fuel tanks, pumps and valves, and 
displays fuel levels during all flight conditions. 


Status 
In development for the US Air Force KC-135 tanker. 


Contractor 
Lear Astronics Corporation. 
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Versatile drone autopilot for the 
BQM-345 RPV 


The Versatile Drone Autopilot (VDA) is a modular single 
box autopilot which contains all sensors, processing 
and output control circuits. Sensors included are a ver- 
tical gyro, altitude transducer, airspeed transducer or 
Mach computer and a yaw rate gyro. To the single, ba- 
sic electronic module can be added customised mod- 
ules to suit different vehicles and requirements. The 
extra modules permit subsonic, supersonic, low alti- 
tude, advanced manoeuvrability and preprogrammed 
mission manoeuvres. It is claimed to be suitable or 
adaptable for a wide range of vehicles and missions. 

The self-contained air data equipment uses solid- 
state electronics and is supplemented by digital 
synchronisers and manoeuvre programming devices. 
The VDA can hold g levels to within +0.25 g up to air- 
frame limits and within three seconds of command, 
hold high g while climbing, diving or maintaining alti- 
tude, maintain low level flight at 50 ft above sea level 
and accommodate preprogrammed manoeuvres. 


Specifications 

Dimensions: 165 x 203 x 457 mm 
Weight: 13 kg 

Power supply: 115 V AC, 150 VA 
28 V DC, 30 W 


Status 

In production and service. The Lear Astronics Versatile 
Drone Autopilot (VDA) has been used extensively in the 
Teledyne Ryan BQM-345 Firebee RPV, one of the very 
few remotely piloted vehicles to have seen US oper- 
ational service. Examples have also been installed in 
QT-33 drone versions of the Lockheed T-33 trainer, and 
in a NASA developed % scale F-15 model which was 
used to assess some aspects of full size aircraft behav- 
iour, notably spinning. 


Contractor 
Lear Astronics Corporation. 


Highly integrated digital engine 
control system flight research 


facility and programmes 

The objective of NASA’s F-15 programme is to advance 
the technology for integration of aircraft control and 
propulsion control systems. The approach is to utilise 
the unique F-15 Highly Integrated Digital Electronic 
Control (HIDEC) flight research facility to develop 
HIDEC advanced digital engine control systems, 
advanced guidance techniques, inlet integration, per- 
formance seeking control and self-repairing flight con- 
trol systems. 

HIDEC ADECS The Advanced Digital Engine Control 
System (ADECS) phase of the HIDEC programme is the 
first flight application of integration between the flight 
control and engine control systems. In current designs 
the engine fan stall margin up to 30 per cent is large 
enough to accommodate the worst case combination 
of engine and airframe induced disturbances without 
stall. This is required since there is minimum communi- 
cation between the engine and flight control systems. In 
the ADECS approach, the fan stall and airframe infor- 
mation is needed to determine the stall margin 
required. NASA conducted the ADECS phase of the 
HIDECS programme on the NASA F-15 which has two 
F100 EMD engines with digital electronic engine con- 
trols. A digital flight control system was added and the 
digital systems were tied together with a databus, thus 
opening the communications paths. A flight research 
programme was flown in 1986 and 1987. Results of the 
flight evaluation have shown 5 to 10 per cent increases 
in engine thrust or 5 to 15 per cent reductions in fuel 
flow for equal thrust. The resulting increases in aircraft 
performance in terms of specific excess power are in 
the 10 to 25 per cent range. No stalls were encountered 
in aggressive manoeuvres, although intentional stalls 
were induced to validate the HIDEC uptrim method- 
ology. An extended engine life mode was flight-tested 
in 1989 which held thrust constant but reduced the op- 
erating temperature of the engine, increasing engine 
life. 

Advanced guidance techniques Integrated trajec- 
tory guidance will automatically fly the aircraft over an 
optimum flight path and with the optimum throttle set- 
ting to satisfy a four-dimensional navigation problem. 
The pilot may fly optimum guidance commands or cou- 
ple the guidance algorithms directly to the flight con- 
trols and throttle. The system was flighttested in 1988 
and improvements and modifications will continue to 
be flown. 

Inlet integration An inlet integration mode was flight- 
tested in 1989, integrating the inlet with the integrated 
flight propulsion control system of ADECS. This allows 
the inlet to be set directly by the air flow needs of the 
digital electronic engine controls. Performance 
improvements in terms of specific excess power of up 
to 10 per cent were obtained. 

Self-repairing flight control system The Self-Repair- 
ing Flight Control System (SRFCS) programme spon- 
sored by the US Air Force had as its objective the proof 
of concept demonstration of SRFCS using the NASA 
F-15 HIDEC flight facility. The programme approach 
exploits the inherent control redundancies of advanced 
aircraft by fully utilising their multiple effectors and opti- 
mally integrates their secondary aerodynamic charac- 
teristics. This is accomplished via reconfiguration after 


The experimental F-15 equipped with a digital engine control system and a mated digital 
flight control system 


control effector failures, to allow control substitution by 
the remaining effectors. Instead of massive redundant 
hardware on each effector to achieve fault tolerance 
and reliability, the redundant element becomes the 
aerodynamic forces and moments produced by the 
other control effectors. The SRFCS flight testing was 
successfully completed within four SRFCS technology 
areas of detection, identification, reconfiguration and 
maintenance. Diagnostics were all flight demonstrated. 
Future SRFCS could obtain additional forces and 
moments by integration of alternate control effectors, 
such as inlets, or by propulsion systems, to provide the 
required aircraft motion. 

Performance seeking control Integrated control 
laws have been implemented which optimise the 
engine, inlet and flight control variables in real-time. In 
addition, real-time parameter identification techniques 
are used to detect engine degradation. A Kalman filter 
processes engine data and updates an onboard model 
of the engine, which is then used in the optimisation 
process. This Performance Seeking Control (PSC) pro- 
gramme involves some high technical risk, but prom- 
ises to develop key technology for future aircraft with 
large flight envelopes and large numbers of interactive 
variables. 

The initial flight test evaluation phase of the PSC sys- 
tem was initiated in October 1990 and completed in 
October 1991. This phase consisted of 40 flights to 
evaluate single engine subsonic operation of the PSC 
system. The system is designed to optimise the per- 
formance of an engine for three primary modes of oper- 
ation: the minimum fuel mode which minimises Thrust 
Specific Fuel Consumption (TSFC) during cruise con- 
ditions, the minimum Fan Turbine Inlet Temperature 
(FTIT) mode which extends the turbine life by decreas- 
ing FTIT during cruise and accelerating flight con- 
ditions and the maximum thrust mode which 
maximises net propulsive force at military power. 

A preliminary flight test of single engine supersonic 
PSC was conducted in May 1992 and consisted of eight 
flights. The supersonic algorithm builds on the sub- 
sonic algorithm by adding the inlet geometry and air- 
craft pitch trim to the optimisation problem. The 
supersonic algorithm includes the same three modes 
of optimisation and also works over the full throttle 
range which includes afterburner operation. Super- 
sonic thrust increases and FTIT reductions are similar 


to those for subsonic operation. However, there are sig- 
nificantly better TSFC reductions at supersonic after- 
burner conditions due to the fact that the system is able 
to take advantage of relatively efficient core operation 
as opposed to inefficient afterburner operation. 

The benefits of PSC in all three modes were success- 
fully demonstrated and have the potential for providing: 
significant performance benefits for military and gen- 
eral aviation aircraft. Increased thrust capability can be 
used for increased acceleration or for compensating 
for loss of power on another engine. Reduced FTIT 
reduces overhead costs and reduced TSFC increases 
range, reduces operating costs or reduces take off 
gross weight or combinations of all three. PSC two 
engine full envelope supersonic evaluation will begin in 
early 1993. 


Status 
Experimental programme. 


Contractor 
NASA Ames Research Center. 


Take off performance monitoring 


system 

NASA is working with the aviation industry to give pilots 
a simple, yet powerful, new tool to increase safety dur- 
ing the critical take off period. NASA’s invention is 
called the Take Off Performance Monitoring System 
(TOPMS) and is designed to help pilots make the go/ 
no-go take off decision by summarising valuable safety 
related information in a single, easy to understand 
display. 

TOPMS provides continual real-time information 
updates during acceleration down the runway, present- 
ing the aircraft’s progress relative to a normal take off 
for that aircraft and existing flight conditions such as air- 
craft loading, weather and wet or dry pavement. The 
system indicates graphically how far the aircraft is 
down the runway, the points at which lift-off and other 
events should occur, whether the engines are working 
properly and if acceleration is adequate. The pilot can 
fine-tune his take off based on this summary of infor- 
mation generated by the aircraft’s flight computer and 
presented ona TV display. 
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If performance falls critically short of normal, how- 
ever, TOPMS advises the pilot to abort take off by 
means of a red situation advisory flag shaped like astop 
sign, which appears at the end of the runway graphic. 
For example, if an engine fails the appropriate engine 
indicator turns red and the runway graphic shows the 
pilot where he can bring the aircraft to a complete stop 
if he elects to abort. When the pilot begins to abort, the 


overall display drops take off information and adds pre- 
dicted stop points on the runway. 

Before and during take off, TOPMS temporarily 
replaces the flight deck navigation display. Immediately 
following main wheel lift-off the TOPMS display disap- 
pears and the normal map and navigation information 
return. 


Status 
TOPMS was formulated and analysed at Langley as 
part of a co-operative agreement with the University of 
Kansas. 


Contractor 
NASA Langley Research Center. 


Airspeed select feature for SCAT 


autopower systems 

An airspeed select feature is now available for the Safe 
Flight SCAT Autopower system which enables the pilot 
to programme the automatic throttles to hold appropri- 
ate speeds for all phases of flight, allowing economical 
cruise performance, variable holding and approach 
speed scheduling. Any speed selected by the pilot is 
maintained by the SCAT system, but a safety feature 
precludes the aircraft flying below the speed appropri- 
ate to the maximum permitted angle of attack. 


Status 
In production. Certificated for use on McDonnell Dou- 
glas DC-9 and Boeing 727 aircraft. 


Contractor 
Safe Flight Instrument Corporation. 


Typical presentation of Safe Flight’s airspeed 
select feature 


Performance computer system 

Safe Flight’s performance computer system is 
designed to provide increased accuracy in obtaining 
the best balance between fuel economy and airspeed, 
while reducing crew workload in the operation of busi- 
ness jets. The system computes and displays the 
speed appropriate to maximum specific range under 
the prevailing conditions. Alternatively long-range 
speed, percentage of maximum specific range being 
achieved, optimum cruise altitude or several other par- 
ameters may be selected as the baseline. Inputs from 


various aircraft sensors, together with stored perform- 
ance data, are used in these computations which take 
into account all external factors such as the effects of 
fuel burn or change of wind velocity appropriate to the 
type of aircraft. The computer is based on an Intel 8085 
microprocessor and has 28 kbytes of read-only mem- 
ory and 2.25 kbytes of random access memory. The 
computer can supply data to compatible autothrottles 
or thrust management systems produced by Safe Flight 
which are controlled by means of a control/display unit. 


Specifications 

Format: (computer) % ATR short 
(control/display unit) 57 x 146 x 121 mm 
Weight: (computer) 3.4 kg 
(control/display unit) 0.55 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production and service. 


Contractor 
Safe Flight Instrument Corporation. 


Speed command of attitude and 


thrust system 

Safe Flight has pioneered the development of wing lift 
instrumentation and technology and has now produced 
the Speed Command of Attitude and Thrust (SCAT) 
system that provides pitch guidance during the take off, 
initial climb and go-around phases of flight, and thrust 
guidance for landing approach. When combined with 
Safe Flight’s Autopower automatic throttle system, it 
can offer the standard of speed stability appropriate to 
Category Ill approach and landing requirements. 

SCAT drives the pitch command bar of the flight 
director during low-speed phases of flight. If an engine 
fails just after take off, the crew is immediately pre- 
sented with the pitch attitude giving the best rate of 
climb. It does this by matching the aircraft’s lift/drag 
characteristic polar diagram against the thrust level 
available. 

Emphasis is placed on the system’s ability to com- 
bine target angle of attack and acceleration along the 
flight path to optimise the crew’s performance during 
critical periods which demand precise attitude and 
speed control if the situation is to be stabilised. It is par- 


The Safe Flight performance computer and control/display unit 


The Safe Flight SCAT computer 


ticularly useful in restrictive runway operations, noise 
abatement procedures and at times of forecast 
windshear. 


Specifications 
Format: “% ATR short 
Weight: 3.9 kg 


Status 
In production, in service and certificated on the Cessna 
Citation Ill. 


Contractor 
Safe Flight Instrument Corporation. 


Thrust management computer 
Athrust management system, introduced by Safe Flight 
in 1983, operates throughout the flight regime. By 
monitoring all important engine parameters, the system 
gives protection against exceeding engine limits. It can 
compute the correct power setting (N, or engine press- 
ure ratio) for take off, climb, cruise and go-around. It 
also monitors N,, N, and turbine exhaust temperature 
settings for cruise to maintain efficient operation within 
approved limits. For autothrottle equipped aircraft the 
computer controls the throttles from brake release to 
the landing flare. 


Specifications 

Dimensions: (computer) % ATR short 
(thrust target indicator) 36 x 64 x 142 mm 
Weight: (computer) 3.2 kg 

(thrust target indicator) 0.34 kg 


Status 
In production. 


Contractor 
Safe Flight Instrument Corporation. 
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The controi unit for the Safe Flight thrust 
management computer 
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Ground collision avoidance 


system 

The ground collision avoidance system is a generic 
sensor flexible unit which provides ground proximity 
warning to crews to prevent controlled flight into ter- 
rain, by the use of aircraft dynamics. The system is 
designed to meet or exceed the requirements of RTCA 
DO-161C and TSO C92b. 

The state vector algorithm monitors aircraft and ter- 
rain position, anticipates aircraft manoeuvres and, con- 
sidering various other available sensor data, matches 
the solution against warning criteria. The state vector 
approach predicts the aircraft’s flight path, rather than 
simply detecting the aircraft’s present position and 
issuing a warning based on the aircraft’s entry into a 
predetermined flight envelope. The dynamic state vec- 
tor method has no need for multiple modes of oper- 
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ation or system inhibits in flight, as false warnings are 
virtually eliminated. 


Specifications 

Dimensions: 57.1 x 158.7 « 320.5 mm 
Weight: 3.72 kg 

Power supply: 28 VDC, 1A 
Reliability: >15 000 h MTBF 


Status 

Originally developed for US military transport aircraft, 
the ground collision avoidance system is now available 
for use in commercial applications. 


Contractor 
SCI Systems Inc. 


The SCI ground collision avoidance system 


Computerised fuel gauging 


indicator 

A computerised fuel measurement system introduced 
by Simmonds fulfils several fuel management require- 
ments while providing accurate fuel measurement. The 
system is continuously self-calibrating, using micropro- 
cessor-based electronics to conduct system wide diag- 
nostics and to effect corrections. It can also detect and 
display nine of the most common fuel system faults, to 
allow for rapid system-wide troubleshooting. Easier and 
less expensive to maintain than conventional equip- 
ment, the system has a unique soft-fail feature to over- 
ride compensator faults frequently caused by water 
contamination. 

Available options include low level warning, load pre- 
select and all digital volumetric top-off units. The need 
for a VTO can be eliminated with minor wiring 
modification. 


Status 

In production. Boeing has selected the Simmonds sys- 
tem as standard equipment for 737-200, 737-300 and 
737-400 aircraft. The system has also been chosen by 
Federal Express, Piedmont Airlines, CP Air and other 
airlines for retrofit of their 727 and 737 fleets. In military 
configuration, the system is used on Lockheed C-5 and 
C-130 aircraft. Currently under contract are flight test 
demonstration programmes for a wide range of other 
military aircraft. 


Contractor 
Simmonds Precision Products Inc. 


The Simmonds fuel measurement indicator for the 
Boeing 737-300 


Fuel gauging systems and fue! 


level sensing 

Simmonds Precision products include fuel tank sen- 
sors, cockpit and refuelling indicators, signal condition- 
ing units and in-tank wire harnesses. These products 
provide the cockpit, ground maintenance and refuell- 
ing crews with information on fuel quantity contained in 


Fuel quantity in the General Dynamics F-16 is measured by Simmonds fuel gauging equipment 


each tank, as well as total fuel onboard. Accurate gaug- 
ing is provided over a wide range of aircraft attitudes, 
fuel types and fuel temperatures. Depending on aircraft 
type, these systems provide low fuel warning, lateral 
and/or longitudinal asymmetrical fuel imbalance warn- 
ing and control, refuelling sequencing and automatic 
fuel shut-off. 

Simmonds also produces a range of low fuel level 
sensing systems. These may be used as separate 
stand-alone systems, as a backup or to provide system 
redundancy for the main fuel gauging system. Level 
sensing systems are provided for the F-15, F-16, 
F/A-18, Airbus A320 and the Space Shuttle. 


Status 

In production. Simmonds’ gauging systems are fitted 
on a wide range of commercial and military aircraft 
including General Dynamics F-16, McDonnell Douglas 
F-15 Eagle and F/A-18 Hornet, the Sikorsky CH-53 and 
the UH-60A Black Hawk, Boeing 727 and 737, Lock- 
heed L-1011, Panavia Tornado and the NASA Rockwell 
Space Shuttle. The latest application is a system for the 
Boeing 747-400 which will provide a one per cent accu- 
racy capability. 


Contractor 
Simmonds Precision Products Inc. 


Fuel management systems 

Simmonds introduced the world’s first military com- 
puterised fuel management system on the Rockwell 
B-1 in 1974 and subsequent B-1B upgrades. The centre 
of gravity monitoring and automatic transfer of fuel from 
tank to tank optimises the aircraft’s centre of gravity 
and weight distribution. The benefits are improved fuel 
and flight efficiency in all flight configurations. 


Total fuel management systems are responsible for 
controlling the fuel flow and tank sequencing. Discrete 
outputs or multiplexed databus outputs are used to 
control the respective fuel pumps and fuel sequencing 
valves. Software algorithms and self-test ensure correct 
actions are being carried out and circuits are respond- 
ing. Reversionary modes are automatic upon compo- 
nent failure or loss. 

Centre of gravity is controlled using fuel quantity, 
stores information and fuel location data to determine 
appropriate moment arms. The centre of gravity is then 
calculated and adjusted by fuel transfer until it matches 
the optimum position. The system’s ability to measure 
and manage centre of gravity fuel supply minimises the 
potential effects of battle damage. By monitoring any 
sudden changes in centre of gravity, fuel flow variation 
or fuel pressure, a damaged location can be quickly 
pin-pointed. The system will then automatically transfer 
the remaining fuel to an undamaged tank and close 
appropriate valves to retain system integrity. 

Total fuel management systems can also provide the 
function of thermal management and enable the fuel to 
be used as a heat sink. This can be effected by using 
the system’s ability to move or circulate cooler fuel 
towards certain heat exchangers and hotter fuel 
towards the engine inlet. This is achieved when the 
management system is complemented by a fuel system 
architecture which takes maximum advantage of vari- 
ous heat exchangers aboard the aircraft. By continu- 
ously monitoring the fuel quantity and temperature in 
each tank, the system computes the best recirculation 
pattern in all flight regimes. 

For next generation military aircraft applications, 
Simmonds has developed a standardised avionics 
computer to provide total fuel management. The rug- 
gedised computer executes MIL-STD-1750 instruction 
set architecture and is configurable to accommodate 
growth and functionality. The unit incorporates a MiL- 
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The Simmonds fuel management computer 


STD-1553 interface that links the fuel system to inte- 
grated cockpit displays and other aircraft avionics. 
Computer software is written in Jovial J73 higher order 
language. This advanced fuel management technology 
will be incorporated into the Bell/Boeing V-22 Osprey. 


Status 
In production. 


Contractor 
Simmonds Precision Products Inc. 


Monopole torque system 

Monopole torque measurement is a patented develop- 
ment of Simmonds Precision and is claimed to rep- 
resent a significant improvement over previous torque 
measurement technologies for accuracy, reliability and 
maintainability. 

A typical monopole torque system consists of a 
torque shaft, a monopole sensor assembly and a signal 
conditioner. The torque shaft features two intermeshed 
gears that measure the amount of twist on the drive 
coupling. The sensor assembly includes a sensing 
device whose resistance will vary linearly with tempera- 
ture for effecting shaft modulus compensation. The sig- 
nal conditioner monitors the torque and temperature 
inputs from the engine and provides 0 to 5 V DC speed 
and torque information either to indicators or control 
electronics. 

The monopole system offers considerable advan- 
tages. With only one pole on the sensor, the phase 
relationship of adjacent cycles will not be affected by 
shaft misalignment variations during engine operation. 
Additionally, the unit can be precalibrated and the 
engine requires no rotation under no load conditions to 
set zero torque during installation. Sensor, shaft and/or 
signal conditioner can also be changed without reca- 
librating or using special test equipment. 


Specifications 
System accuracy: better than 1% 
Reliability: 250 000 h MTBF 


Status 

In production. Simmonds’ monopole torque systems 
have been selected by Pratt & Whitney Canada for all 
PW100 series engines. Simmonds is also providing 
development hardware for the Allison T406 which is the 
power-plant for the V-22 Osprey, as well as for the 
RAH-66 engine. 


Contractor 
Simmonds Precision Products Inc. 


Performance advisory system 
Simmonds’ Performance Advisory System (PAS) uses 
a microprocessor to monitor, store and process real- 
time aircraft performance data. It consists of three 
items: a display unit, a control unit and a computer. 


The Simmonds monopole torque system 


Simmonds’ performance advisory management 
system 


The crew enters all necessary flight plan data via the 
control unit keyboard as part of the preflight checks. 
This flight plan is followed in the air and a crew member 
turns the control unit selector to each of the seven flight 
modes to read off the recommended engine pressure 
ratios, pitch attitude and indicated airspeed setting. 

PAS receives signals such as pressure, altitude, 
Mach number, true airspeed, true air temperature, fuel 
quantity, engine anti-ice and bleed valve position, flap 
angle and landing gear position. This information is 
used to update the displayed information continuously. 

The display unit has a two position toggle switch. On 
the Boeing 727 when the switch is in the upper position 
the display window reads centre and pod engine press- 
ure ratios, commanded pitch attitude and commanded 
indicated airspeed. With the switch in the lower position 
the display reads pod and centre engine pressure ratio 
limits, optimum and maximum altitude. Simple software 
changes adapt the system for any type of aircraft. 

The parameters displayed on the upper scale are 
commands that result in the optimum operation for the 
selected mode. The lower scale parameters provide 
information for planning and comparison of various 
alternatives such as change of flight plan, diversion or 
extended holding. 

The display of optimum altitude and maximum alti- 
tude are of particular benefit, allowing the crew to 


quickly accommodate air traffic control requests for 
flight level changes. Optimum altitude is based on con- 
siderations of cost, while maximum altitude considers 
the operational limits of thrust, buffet boundaries and 
speed. The control and display unit receives directions 
from the mode selector on the control panel. There are 
eight positions: preflight, take off, climb, cruise, turbu- 
lence, descent, holding and approach. 

The performance advisory system computer is self- 
teaching and self-testing. It rejects entry data that does 
not fall within established parameters and it shuts down 
automatically on detection of failure. A DME lock-on 
facility is offered as a customer option. 


Status 
Operational on some commercial Boeing 727s and mili- 
tary transports. 


Contractor 
Simmonds Precision Products Inc. 


Special purpose monitoring 
systems 

Simmonds produces a number of special purpose 
measurement, management and cockpit instrumen- 
tation systems that handle a variety of engine 
and airframe operations. For example, a microproces- 
sor-based hookload/centre of gravity system for the 
CH-53E heavy lift helicopter, determines and displays 
the optimum CG to assist the pilot in all operational 
modes. A stick position indicating system for the CH-53 
accurately monitors and displays rotor pitch infor- 
mation for flat blade positioning during shut down and 
storage operations. Also on board is a triple torque indi- 
cator that displays individual and total torque for moni- 
toring engine operations. A quad-tachometer indicator 
provides rotational speed of each engine, as well as the 
rated speed of the rotor. 

Other special purpose equipment produced by Sim- 
monds range from systems measuring liquid oxygen, 
potable water and water/methanol to instrumentation 
that monitors engine oil, hydraulic fluid, engine press- 
ure ratio and aircraft wing sweep. 


Status 
In production. 


Contractor 
Simmonds Precision Products Inc. 


Flight management computer 
system 


The flight management computer system has a single 
high power 32-bit microprocessor and _ contains 
4 Mbytes of on-aircraft loadable EEPROM for storage of 
the operational flight program and navigation database. 
Up to one million words memory is dedicated to the 
operator’s navigation database and can be structured 


according to the customer’s specification. A wide 
range of options is available from a simple listing of 
navaids and airports to a detailed coverage of the air- 
line’s operating routes, including such data as SIDs, 
STARs and gate assignments. Smiths Industries has an 
arrangement with Jeppesen and Racal Avionics to pro- 
vide a navigation database update service. 

The crew interface is via a CRT control and display 


panel on which 14 by 24 character lines of information 
can be displayed. Aircraft lateral and vertical profile 
data is presented and critical information is highlighted 
by reverse video presentation. The bottom of the CRT 
can be used as a scratchpad for crew entries. 
Interfaces are available to the autopilot and auto- 


throttle for automatic profile tracking. Fuel savings in — 


the range 4 to 14 per cent are predicted in normal 


The Smiths Industries flight management com- 
puter system for the Boeing 737-300/400/500 


operations. 

The system is available to all Boeing 737 operators 
either in a dual unit or single unit format. The dual unit 
manages all performance, navigation and approach 
functions, as well as improving dispatch availability. 
The dual unit format can be installed in place of the cur- 
rent single unit. Each of the dual units a passively 
cooled 4 MCU form factor that is half the weight, uses 
one fifth the power and is over three times faster than 
competitive flight management systems. The system 
has almost unlimited growth potential and high reliabil- 
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ity because of the significant reduction in the number of 
components. 


Specifications 

Dimensions: (display) 267 x 146 x 229 mm 
(computer) 320 x 257 x 193 mm (4 MCU) 
Weight: (display) 8.2 kg 

(computer) 15.9 kg 

Power required: (total) 250 W 


Status 

In production and in service in Boeing 737-300, 400 and 
500 aircraft. The dual unit format has been chosen by 
Alaska Airlines for its Boeing 737s, with certification 
due for March 1993. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


Military flight management 


system 
The Military Flight Management System (MFMS) is 
intended for military transport aircraft. The system 
includes a Fuel Savings Computer (FSC), Control and 
Display Unit (CDU) and a Display Interface Control Unit 
(DICU). The computer has software for both the Lock- 
heed C-141 and C-5 supported in a single computer 
program. Identical hardware is used in both aircraft. 

An aircraft wiring jumper selects aircraft type and ver- 
sion when the computer is installed. A Smiths Indus- 
tries installation kit is used for rapidity and ease of 
aircraft modification. Software is written in high level 
language with full documentation and support tools. 
The system has a specified MTBF of 2000 operating 
hours. 

Operational aspects include climb, cruise, descent 
and transition coupling to the autothrottle and autopi- 
lot. The system also provides advisory information on 


FSAS /INS 
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The Smiths Industries flight management system 
control/display unit 


an alphanumeric CDU that interfaces with the aircraft's 
INS for enhanced navigation. 

The MFMS features flight management, navigation, 
fuel savings, Tacan and waypoint database, take off 
and landing computations, colour graphic tactical aids, 
moving map displays, enhanced airdrop capability, 
time of arrival control, altitude alerting, windshear pre- 
diction and detection and audio alert tones. 

Tactical functions are provided to enhance the mis- 
sion performance of the aircraft and crew. Performance 
advisory aids include maximum climb, obstacle clear- 
ance, VMO/MMO, buffet margins, rapid descent and 
optimum approach data, all of which help to improve 
tactical efficiency and reduce crew workload. 

A built-in test system verifies overall system oper- 
ational status to the flight crew and offers a method of 
isolating faulty LRUs without support equipment. 


Status 
In service in Lockheed C-141 and C-5 aircraft. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


System 40/50 autopilots 
The basic System 40 ‘wing leveller autopilot consists of 
a combined programmer/computer/annunciator in a 
single box, a turn co-ordinator and an electrically oper- 
ated roll servo. It permits both straight and turning 
flight, while inputs from a radio beacon provide the 
means for VOR tracking for en route navigation, local- 
iser tracking for approach and reverse or back course 
tracking. The system can be upgraded to include a 
heading mode by adding the optional directional gyro. 
The System 50 has all the foregoing functions, but 
adds an altitude hold mode and elevator trim indi- 
cators. The optional directional gyro can be added to 
provide heading hold. An accelerometer confers pitch 
stability and automatically disconnects the system in 
the event of a pitch axis fault. In addition the system 
incorporates a preflight test feature that tests internal 
limiter circuitry. 


The S-TEC LCD altitude selector/alerter 


Status 
Both systems in production and service. 


Contractor 
S-TEC Corporation. 


System 60 autopilot 

The System 60 is a rate autopilot using rate of change 
of aircraft motion instead of attitude to generate 
demands to the flying controls. Launched in 1978, the 
System 60 is a single or two axis system comprising an 
electric turn co-ordinator, 3 in (76 mm) air driven direc- 
tional gyro, mode programmer/annunciator, pitch 
and/or roll guidance computers and servos, master 
switch and control wheel disengage switch and altitude 
transducer. 


Status 
In production. 


Contractor 
S-TEC Corporation. 


System 65 autopilot 

The System 65 autopilot has the same performance 
standards as the System 60 but includes automatic 
elevator pitch trim, liquid crystal display programmer 
and a remote annunciator. 
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The S-TEC System 65 programmer and remote 
annunciator 


A new liquid crystal display altitude selector/alerter 
combines the computer and programmer in a single 
package. 


Status 
In production. 


Contractor 
S-TEC Corporation. 


PAR 100 power analyser and 


recorder 

The Teledyne PAR 100 Power Analyser and Recorder 
(PAR) is an intelligent turbine health monitor designed 
to analyse and record aircraft operation and display to 
the pilot the right information at the right time. 

PAR automatically displays the DC bus voltage which 
remains displayed until the engine is started. Once the 
engine has been started the outside air temperature 
and computed density altitude are displayed to provide 
the pilot with performance guidelines. The PAR mea- 
sures temperatures, N, and N, turbine speeds, torque, 
rotor speed or propeller rpm, outside air temperature, 
pressure altitude, airspeed and fuel flow. 


Should an exceedance of any parameter occur, the 
display will show ‘Exceedance in progress’ and the 
memory will record the exceedance and the value of all 
other parameters at the time the exceeding parameter 
is at its peak. Time, date and engine S/N will be 
included for identification. Pressure altitude and out- 
side air temperature will also be recorded for every 
exceedance. 

The PAR system is comprised of a computer and 
pilot’s display panel in a quarter dwarf ATR style case 
with RS232 communication port for downloading 
recorded data to a hand-held printer or personal com- 
puter. Information may be transmitted via telephone 
modem. The system also includes a torque pressure 
transducer and independent sensors for outside air 


temperature and pressure altitude. The pilot’s display 
will indicate when memory is 80 per cent full or greater. 
If the signal is ignored, recording will continue over the 
oldest information. 


Specifications 

Dimensions: 57.1 x 152.4 x 203.2 mm 
Weight: 2.27 kg 

Power supply: 12-32 V DC 
Temperature range: —40 to +75°C 
Memory capacity: 175 events 


Contractor 
Avionics Specialities. 
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“‘More”’ Electric Airplane 


More Electric Aircraft 

The More Electric Aircraft is an effort to eliminate or 
minimise the use of airborne centralised hydraulics, 
engine-bleed pneumatics, mechanical and accessory 
gearbox systems. These would be replaced with ultra- 
reliable solid-state electrical motor drives and controls 
arranged in a format known as power-by-wire. This sys- 
tem would be tolerant to many forms of internal faults or 
battle damage and, since it could be tied neatly with a 
modern aircraft’s central computer, it would be able to 
reconfigure itself instantly to maintain electrical power 
for flight critical needs. 

Major areas of improvement include reduced deploy- 
ment of ground support equipment, lower cost of own- 
ership, improved battle damage tolerance, improved 
reliability, maintainability and supportability, improved 
aircraft performance and improved flight control actu- 
ation, braking and cooling. 

One of the developments in power electronics which 
points the way to a More Electric Aircraft is the Metal ox- 
ide semi-conductor Controlled Thyristor (MCT). When 
combined with electrically driven actuators, the MCT 
can provide reliable electrical control of flight surfaces 
and brakes. Major advantages of electrical actuation 
include elimination of the central hydraulic systems 
along with their ground support equipment and vulner- 
ability issues, the use of the LRU concept to go from 
three to two level maintenance and increased reliability. 

Another important component is the internal electric 
starter/generator developed by the US Army for tank 
engine use. This device is inside the turbine engine on 
the centre shaft. It replaces the accessory drive gear- 
boxes, tower shafts and gears, power take-off shafts, 
couplings, constant speed drives and starters. This 
would reduce the diameter of the propulsion system 
and substantially reduce parts count. 


Status 
A tri-service /NASA team conducted an independent 
review of industry research and development efforts on 
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The More Electric Aircraft has been studied by a tri-service/NASA team 


the More Electric Aircraft concept. During 1992 the 
DoD and NASA invested about $4.5 million in MEA 
technologies, including 270 V DC power management 
and distribution, electric actuation, switched reluc- 
tance electric starter/generators and integrated auxilia- 
ry power units. Recently completed airframe studies 
indicated the potential for significantly lower cost of 
ownership but acquisition cost would be higher. The 


studies indicated the weights of conventional and elec- 
tric configurations were comparable, with electric 
slightly lighter. 


Contractor 
US Air Force Aeronautical Systems Center, Wright 
Laboratory. 


UNS-1 family of management 


systems 

Universal Navigation’s product line includes the 
UNS-1B Flight Management System (FMS) and the 
UNS-1A compact FMS. These systems compute lateral 
and vertical track guidance and real-time fuel manage- 
ment through the integration of multiple sensor inputs. 
The systems are comprised of a Control Display Unit 
(CDU), a Navigation Computer Unit (NCU) and a Data 
Transfer Unit (DTU) for uploading and downloading 
navigation database information. The CDU is available 
with 5 in (127 mm) colour or monochrome display, ten- 
line select keys, ten function keys and full alphanumeric 
keyboard. 

The UNS systems use position data from individual 
long- and short-range navigation sensors to determine 
a best computed position. Automatic scanning DME- 
DME-DME positioning with slant range error correction 
as well as en route Rho/Theta are computed. Vertical 
nav, three-dimensional approach mode and holding 
pattern functions are also included. All nineteen leg 
types can be flown including heading to altitude, radial 
intercept, DME arcs and procedure turns - all man- 
oeuvres required to fly complete SID, STAR and hold- 
ing pattern procedures accurately. The UNS-1B FMS 
accepts fuel flow data from up to four engines; the 
UNS-1A compact FMS from up to two. 

Analogue and digital outputs are provided to flight 
directors, autopilots, EFIS, MFD and radar navigation 
displays. Digital communications are provided using 
the ARINC 429, 571, 561 and 575 databus formats. 

The UNS-1B has a 3.1 Mbyte database capacity, 
equivalent to 200 000 waypoints, and can include SIDs, 


STARs and approaches. Both FMS models include air- 
ports, navaids (with plain language references), en 
route and terminal waypoints and airways in the navi- 
gation database. The Jeppesen database is formatted 
on to 3.5 in diskettes and is updated on a 28 day cycle. 
Pilot defined data can include 200 routes, with up to 98 
waypoints in each for a total of 3000 waypoints, 200 
waypoints, 100 arrivals/departures, 100 approaches 
and 100 runways. Built-in batteries prevent memory 
loss when the unit is removed from the aircraft. 

Additional system features include a heading mode 
for direct control of aircraft heading through the CDU, 
bank angle commands correlated to altitude and turn 
anticipation to eliminate overshoots. Options include 
frequency management for centralised control of air- 
craft navigation and communication radios and AFIS 
interface capabilities for airborne ground-link infor- 
mation and aircraft specific performance data 
functions. 

Universal Navigation also provides a special mis- 
sions version of the FMS: the Multi-Mission Manage- 
ment System (MMMS). In addition to the features of the 
FMS, the MMMS provides the ability to fly computed 
flight patterns for rising ladder, expanding square, race- 
track, orbit, sector search and border patrol. This sys- 
tem has applications for search and rescue, photo- 
grammetry, surveillance and border patrol. 


Specifications 

Dimensions: (CDU) 169 x 146 x 200.2 mm 
(UNS-1A NCU) 197 x 57 x 388 mm 
(UNS-1B NCU) 194 x 57 x 388 mm 

(DTU) 53.8 x 146 x 205 mm 


The Universal UNS-1B flight management system 


Weight: (CDU) 3.45 kg 
(UNS-1A NCU) 3.54 kg 
(UNS-1B NCU) 3.45 kg 

(DTU) 1.47 kg 

Power supply: 27.5 V DC, 55 W 
26 V AC, 400 Hz, 1 VA 


Status 

In production. UNS systems have been certified on 
most business class turbine aircraft models and types, 
and for some airline and paramilitary applications as 
well. 


Contractor 
Universal Navigation Corporation. 
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(including fly-by-wire, fly-by-light and fly-by-speech) 


This section describes flight control equipment, based 
on electrical or electronic signalling of crew demands, 
which Is required to operate continuously during all 
flight phases and which is in development, prototype or 
production form. (Automatic flight control and auto- 
stabilisation systems which have only a part-time func- 
tion will be found in the preceding section.) 


Fly-by-wire 

With few exceptions Fly-By-Wire (FBW) systems, are 
multiplexed to maintain high reliability. Even so, they 
are conventionally associated with a parallel mechan- 
ical backup system to provide limited ‘get you home’ 
control (there may be speed or altitude restrictions) in 
the event of complete electrical or electronic system 
failure. 

In recent years flight control equipment with a much 
lower probability of failure (typically less than 10° per 
hour or one total failure in a million flying hours) has 
entered service or is undergoing tests. It is designed for 
a new generation of combat aircraft in which traditional 
levels of natural stability have been exchanged for a 
high level of instability in order to exploit substantial 
performance, weight and cost benefits. The degree of 
instability now required to realise benefits fully is such 
that a fast acting full time computer based system is 
essential to control and protect the aircraft at all times. 
The performance requirements are so demanding that 
no mechanical reversionary system can provide even 
an emergency degree of control. Total failure of the 
flight control system is followed within perhaps less 
than a second by loss of control and _ structural 
break-up, the pilot being unable to react sufficiently 
quickly to the situation. The terms ‘fully FBW’, ‘full FBW’ 
and ‘full-time FBW’ are now being used to describe 
such systems and differentiate between them and ear- 
lier equipment with dissimilar redundancy such as 
mechanical reversion. 

Fully FBW flight control equipment for commercial 
aircraft is now being developed following statistically 
acceptable military experience, and most major air- 
frame manufacturers have already assessed its feasi- 
bility and are conducting rig or airborne trials. Elements 
under test include side stick controllers (notably in an 
Airbus A300) and fault-tolerant processors. The Airbus 
A320, (which flew in 1987) has side stick control. Guide- 
lines on reliability are specifying failure probabilities of 
between 10* and 10° per hour (that is, a total failure ev- 
ery hundred million or thousand million flying hours). 
Multiplex channels with dissimilar electronic or soft- 
ware redundancy to avoid common mode failures may 
be required for commercial aircraft. 


Industry has, therefore, come to recognise two cate- 
gories of electrical/electronic flight control: FBW, 
where failures can be accepted because the aircraft 
can be controlled (albeit with perhaps some degra- 
dation in performance) by mechanical means; and fully 
FBW, in which total failures cannot be accepted. The 
distinction is made throughout this section and means 
that credence can be given to some earlier aircraft with 
electrical/electronic signalling and processing without 
implying the kind of performance and safety margins 
that have become associated with the blanket descrip- 
tion ‘FBW’. 

The distinction between the terms ‘digital’ and ‘FBW’ 
(or ‘full FBW’) also needs to be kept clear. Early FBW or 
full FBW systems were analogue in nature, the change 
to digital technology coming later. However, a parallel 
development is now occurring in non-FBW aircraft, 
where analogue equipment is being replaced by digital 
systems. Although feasible, it would not be economic 
to replace a conventional flight contro! system with an 
FBW (or fully FBW) system because the benefits of the 
latter cannot be fully exploited with an existing airframe. 
Thus the analogue flight control system on the US Air 
Force/McDonnell Douglas F-15, designed in the 
mid-1960s, will be replaced by a digital one in the two- 
seat F-15E for improved weight, cost, space and 
reliability considerations, but it will not feature either 
FBW or full FBW technology. 

A major development now clearly in prospect for the 
next generation of military aircraft is the integration of 
flight control and propulsion management functions 
such as the scheduling of engine intake ramp and after- 


The Airbus A320, which flew for the first time in early 1987, has advanced flight control technology 


burner nozzle movement. Such a system is being devel- 
oped in the USA, where a McDonnell Douglas F-15 is 
being modified to incorporate two-dimensional thrust 
vectoring nozzles to provide STOL performance from 
short runways. 


Fly-by-light 

A new technology which entered flight test in 1985 is 
Fly-By-Light (FBL), in which digital signals are trans- 
mitted as light pulses along optic fibres. There is aclose 
read-across between FBL and FBW; equipment now 
being tested corresponds in performance and safety 
standards to fully FBW in electronic flight control. How- 
ever, FBL is so recent that it is able to rely heavily on 
electrical/electronic signalling philosophy and tech- 
nology to the extent that (at least on production aircraft) 
it will bypass the need for a mechanical reversion sys- 
tem. There is, therefore, no need to make the distinc- 
tion between FBL and fully FBL. 


Fly-by-speech 
Also included in this section are the experimental Fly- 
By-Speech (FBS) systems entering flight test from 
1985, in which the pilot commands certain aircraft func- 
tions by voice input. The computer recognises certain 
sounds and can, for example, control radio channel or 
waypoint changes, the firing of missiles or even the 
flight path itself. 

It is certain that this marks the start of the develop- 
ment of atechnology which will lead to full voice control 
of a combat aircraft within a decade. 


FBW system for the Mercure 

The Dassault Mercure airliner first flew in 1971 and 
uses electrical signalling in conjunction with a mechan- 
ical backup system to convey flight control information 
from the flight-deck and systems to the flying surfaces. 
The basic aircraft is conventionally stable and the flight 
control system includes auto-stabilisation. Control can 
be maintained in the event of atotal FBW system failure, 
although the handling qualities would be somewhat 
degraded. 


Status 
In service. 


Contractor 
Dassault Aviation. 


FBW systems for the Mirage Ill, 5 
and 50 


In common with most high performance military aircraft 
of its era, the Dassault Mirage Ill was developed with 
electrically signalled flight control information and 
some analogue electronic processing for improved ca- 
pability. There is also a mechanical backup. Powered 
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control operation without fly-by-wire signalling allows 
the aircraft to be recovered from most flight conditions 
although its handling qualities are degraded. The Mir- 
age Ill system was retained in the Mirage 5 and the 
Mirage 50. 


Status 
In service. 


Contractor 
Dassault Aviation 


FBW system for the Mirage IV 

The Dassault Mirage IV is aerodynamically similar to the 
Mirage II! but is considerably larger. Having been 
designed during the same decade it incorporated a 
similar FBW system. Philosophy and operational 
modes are understood to be approximately the same 
as those for the Mirage III. 


Status 
In service. 


Contractor 
Dassault Aviation. 


FBW system for the Mirage F1 

The Dassault Mirage F1 first flew in 1966 and uses a 
flight control system which is essentially like that of the 
Mirage Ill in that it uses electrical signalling, some elec- 
tronic processing and powered controls with a mechan- 
ical backup. The FBW system configuration was altered 
to match the flight control surface layout of a conven- 
tional aircraft planform. 


Status 
In service. 


Contractor 
Dassault Aviation. 


Fully FBW system for the Mirage 
2000 


A fully FBW analogue system was specified for the Das- 
sault Mirage 2000, which has a similar configuration to 
that of the Mirage III but is conventionally unstable. The 
fully FBW flight control system provides an appropriate 
degree of stability and mixes control inputs from the 
pilot and systems so that airframe stresses and aerody- 
namic limits, including those during supersonic flight, 
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are not exceeded. The aircraft’s available performance 
can therefore be fully exploited with better manoeuvr- 
ability than with a conventional FBW system. 

The wing trailing edge control surfaces (elevons) are 
used for control in the pitch and roll axes and are sig- 
nalled electronically without any mechanical backup. 
There are two surfaces on each wing, each served by a 
twin body servo-jack and each body taking demands 
from two of the four available electronic channels. The 
single rudder is signalled via a triple fully FBW arrange- 
ment. A fifth channel emergency system, which uses 
battery supported signalling to provide the pilot with a 
degree of actuator control is also employed, suggest- 
ing that in some portions of the flight envelope the air- 
craft has a reasonable degree of natural stability. 

The system has quadruplex sensors associated with 
the pilot’s controls and multiple gyros, accelerometers 
and air data sensors, which feed in to a quadruplex pro- 
cessor arrangement using hybrid computing tech- 
niques. Each processor is largely analogue, with digital 
computation of control gain parameters. Dassault is 
responsible for all flight control system development 
and provides interfaces which enable automatic flight 
control system demands to reach the flying controls. 


Status 
The Mirage 2000 is in production, having entered ser- 
vice in July 1984. 


Contractor 
Dassault Aviation. 
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Schematic diagram of the Dassault Mirage 2000 fully fly-by-wire flight control system 


Auto-flight system for the A330 
and A340 


The auto-flight system for the Airbus A330 and A340 is 
composed of two flight management guidance and 
envelope computers, a flight control unit and three mul- 
tipurpose control and display units. 

The flight control unit is used for short-term control of 
the aircraft autopilot and to select the display modes. 

The multipurpose control and display units are 
installed on the centre pedestal in the cockpit. They are 
used for long-term control of the aircraft, initialisation of 
the fuel management system and to provide the inter- 
face between the aircrew and the maintenance system, 
ACARS, IRS and GPS. 

The auto-flight system can operate under auto-con- 
trol, using references computed by the flight manage- 
ment guidance and envelope computers on the basis 
of data selected by the aircrew through the multipur- 
pose control and display units, or under manual 
control. 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Electrical flight control unit for the 
A310 


Two Sextant Avionique Electrical Flight Control Units 
(EFCU) in each Airbus A310 control and monitor up to 
18 servo-jacks in the speedbrakes, roll spoiler, lift dump 
and rudder trim parts of the aircraft’s flying control sys- 
tem, as well as controlling the elevator pitch uncoupling 
solenoid. The control and monitoring software are 
dissimilar. 


Specifications 
Dimensions: 6 MCU 
Weight: 5.6 kg 


Status 
In production. 


Contractor 
Sextant Avionique. 


Elevator and aileron computer for 
the A320 


Sextant Avionique is responsible for the design and 
production of the Elevator and Aileron Computer 
(ELAC) subsystem (including the software) which forms 
part of the fly-by-wire system of the Airbus A320. Its 


main function is to electronically control the elevators, 
ailerons and pitch trim of the aircraft through two com- 
puters, the power required to displace the movable sur- 
faces being provided by the aircraft's hydraulic system. 
In order to carry out its functions the computer 
receives data from the various aircraft sensors such as 
the side stick, movement sensors and accelerometers, 
as well as from systems such as the inertial reference 
system, automatic pilot, radio altimeters and so on. 
The architecture of the ELAC subsystem is based on 
the use of two redundant computers which continu- 
ously monitor themselves. These concepts have al- 
ready been tried and tested on the Concorde and 
Airbus A310 through which programmes Sextant Avio- 
nique has acquired its experience of FBW controls. 


Specifications 

Format: 6 MCU per ARINC 600 
Weight: 8 kg 

Power supply: 28 V DC 


Status 
In production. 


Contractor 
Sextant Avionique. 


FBW spoiler and elevator control 
for the A320 


The Airbus A320 is the first commercial transport air- 
craft to employ digital fly-by-wire technology in the pri- 
mary flying controls (although the A310 uses FBW to 
command the flap, slat and air-brake secondary control 
movement). In the new transport, miniature side sticks 
command pitch and roll attitude. The sticks are centred 
by simple springs providing ‘return to neutral’ forces 
independent of speed or altitude. The rudder continues 
to be mechanically operated via conventional rudder 
pedals. 

Elevators and ailerons are controlled by four inde- 
pendent channels, contained in two 8 MCU boxes, the 
quadruplex system commencing with eight electrical 
movement linear variable differential transformer pick- 
offs (four per axis) in the side stick controllers. Each 
pilot has his own side stick mounted on the side con- 
sole, the captain operating his with the left hand, the 
first officer with the right. 

While two of the three primary flying controls are acti- 
vated by fully FBW equipment and thus have no manual 
reversion, total failure of the aileron and elevator chan- 
nels can be compensated by way of the mechanically 
operated tailplane trim and rudder; tailplane trim 
replaces elevators and rudder stands in for ailerons. As 
with the A310, FBW is also used for flaps, slats and 


The Sextant Avionique spoiler and elevator control 
computer for the A320 


speedbrakes and in the form of Full Authority Digital 
Engine Control (FADEC) is also used for engine 
management. 

Sextant Avionique is responsible for supplying the 
three Spoiler and Elevator Computers (SEC) providing 
primary control of the five wing spoilers and backup 
elevator control. 

The multiplexing of the control signals in the SEC 
provides roll and speedbrake control and also gust load 
alleviation. In addition, the SEC provides backup main 
and trim pitch control in case of failure of the associated 
computer. 

Each A320 has three SECs to meet safety, availability 
and system configuration requirements. The SEC is 
self-monitored and its internal architecture is designed 
to meet the highest safety standards. It is based on two 
processors (one functional and one for monitoring) 
which are totally segregated in terms of hardware and 
have dissimilar software. Each SEC is contained in an 
8 MCU box. 


Status 
In production. The A320 was certificated in February 
1988. 


Contractor 
Sextant Avionique. 


FBW systems for the A330 and 
A340 


As on the A320, the A330 and A340 flight controls are 
hydraulically actuated and electrically or mechanically 
controlled. Pilot controls in the cockpit consist of two 
side sticks, conventional rudder pedals, mechanical 
pitch trim and electrical rudder trim. 

Electrical flight control is achieved by seven com- 
puters of three different types: three Flight Control Pri- 
mary Computers (FCPC) are in charge of generating 


The flight control secondary computer for the 
Airbus A330 and A340 


control laws and controlling surfaces, two Flight Control 
Secondary Computers (FCSC) are also in charge of 
controlling surfaces and two Flight Control Data Con- 
centrators (FCDC) interface the flight control system 
with other aircraft systems to provide an isolation 
function. 

Each of the two FCSCs can control the power 
elements used to activate the aircraft control surfaces. 
In normal operation, the FCSC achieves spoiler control, 
rudder trim control and rudder travel limiting. In backup 
mode, as in the case of a failure of the FCPC, the FCSC 
achieves aileron control, elevator control and yaw 
damping. 

The FCDC performs data concentration, warning and 
maintenance functions. In data concentration, the 
FCDC transmits information, such as control surface 
positions, to the display management computers and 
to the flight data interface unit. In warning the FCDC 
indicates flight control failure status to the flight warn- 
ing computers and to the display management com- 
puter. For maintenance the FCDC isolates and 
memorises the flight control system failures and inter- 
faces with the centralised maintenance computer. 


Status 
In production for the Airbus A330 and A340. 


Contractor 
Sextant Avionique. 


Flight management and guidance 


system for the A320 

In the A320 the autopilot, flight director and flight man- 
agement functions are integrated in a single system, 
bringing a 60 per cent reduction in the number of LRUs 
and a 50 per cent saving in volume and weight over ear- 
lier systems such as that in the A310. 

In November 1984 Sextant Avionique announced 
that it had chosen the US company Sperry (now a part 
of Honeywell) as its principal partner in the programme. 
Honeywell provides the flight management system, 
which is integrated with the Sextant Avionique flight 
control system into a single computer unit. Bodensee- 
werk produces the flight control unit on the A320. 

Two flight augmentation computers in 8 MCU boxes 
provide dual channel command signals for yaw damp- 
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The A320 flight-deck showing flight management 
and guidance system controls on the glareshield 
(British Airways) 
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The Sextant Avionique flight management and 
guidance computer for the A320 


ing, rudder trim, rudder travel limit system and flight 
envelope protection. The entire system is monitored by 
fault detection and isolation software, with warning indi- 
cations and appropriate vital actions and responses 
being automatically displayed on the EFIS CRT dis- 
plays. Airbus is sufficiently confident about the integrity 
of the system to believe that the reversionary mode will 
never be employed operationally. 

The FMGC has about 2.5 Mbytes of non-volatile 
memory and takes in data from the ADIRS, radio navi- 
gation aids, radio altimeter and the FADEC. Through 
interfaces with the crew via the flight control unit, multi- 
function control and display unit, it provides autoland, 
autothrust, autopilot cruise, four-dimensional navi- 
gation control, flight management and performance 
management in the vertical profile. 


Status 
In production. 


Contractor 
Sextant Avionique. 
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Sextant Avionique’s voice dialogue box for its 
voice-activated flight contro! system 


Fly-by-speech system 

The second stage of development of Sextant Avio- 
nique’s speech recognition system based on isolated 
word recognition was completed in June 1984, trials 
having been conducted on a Dassault Mirage III at the 
Bretigny flight test centre. 

Some 40 flights were carried out, involving 14 pilots, 
which demonstrated the feasibility of controlling such 
functions as radio frequency changes, weapon man- 
agement selections and radar mode control. Perform- 
ance levels in the range 97 to 99 per cent were 
achieved. 

A further set of flight tests, involving an Aerospatiale/ 
Westland SA 330 Puma helicopter, were completed in 
November 1985. 

For the third phase, involving connected word recog- 
nition, trials started in October 1984 on the Mirage 2000 
simulator at Istres and this system was flight-tested ona 
Mirage IIIB in 1987; the system has been fitted to a 
Rafale aircraft. Operational units are available for 
evaluation. 


Specifications 

Dimensions: 90 x 193 x 318 mm 

Weight: 6.3 kg 

Word recognition: up to 300 words, response time less 
than 200 ms, better than 95% successful recognition 
achieved at flight conditions up to Mach 2.2, 80 000 ft, 
5 g, 600 kts. 


The integrated version of the voice dialogue unit, 
including a voice warning unit, will benefit from the lat- 
est algorithmic, technical and _ technological 
developments. 


Specifications 
Dimensions: 57 x 193 x 320 mm 
Weight: 2.5 kg 


Status 
In development. 


Contractor 
Sextant Avionique. 


Digital thrust control computer 
Bodenseewerk is responsible for the thrust control 
computer section of the digital flight control system on 
the Airbus A310 twin engined wide-body airliner. The 
French company, Sextant Avionique, is in overall 
charge of the programme and the UK firm Smiths 
Industries, is also involved. The thrust control computer 
is an extension of Bodenseewerk’s activities in the area, 
which started with the autothrottle on Lufthansa’s Boe- 
ing 707 fleet and continued with the Airbus A300 
autothrottle. The company delivered the first A310 unit 
in June 1981. 

The thrust contro! computer controls the fuel flow, 
and hence engine thrust, according to the aircraft 
speed selected by the pilot. It calculates the maximum 
admissible engine rpm or pressure ratio and controls it 
during take off according to runway length, gradient 


GERMANY 


and atmospheric conditions. Furthermore, it provides 
protective functions ensuring the maintenance of four 
safety limits: the minimum and maximum flight speed, 
maximum admissible engine speed and maximum 
angle of attack. 

The digital electronics are housed in an ARINC case. 
The computer is a redundant system using up to date 
technology microprocessors, with dissimilar software 
to guard against the danger of a software failure not 
being detected. The mechanical clutch units and the 
actuator are identical to those of the A300. 


Status 
In production for the A300-600 and the A310. 


Contractor 
Bodenseewerk Geratetechnik GmbH. 


Flight control unit for the Airbus 
A320 


Bodenseewerk has developed, in close co-operation 
with Sextant Avionique, the central flight control unit for 
the Airbus A320 autoflight system. 

The central role of the flight control unit in the A320 
digital flight contro! system demands high reliability. 
Therefore the flight control unit comprises two indepen- 
dent digital computers and redundant power supplies 
as well as failure self-detection capability and automatic 
lane switch over. There are separate pilot and co-pilot 
control elements for inputting parameters, selection of 
autopilot modes and selection of EFIS display modes. 
The illumination of push-buttons and indicators is auto- 
matically controlled to maintain high contrast under all 
ambient light conditions. 
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The position of the flight control unit within the flight 
control system architecture requires communication 
via an ARINC 429 serial data link to the full authority 
digital engine control, display management computer, 
electronic flight instrument system, flight warning com- 
puter, air data computer, flight management and guid- 
ance computer and weather radar. 


Status 
In production. 


Contractor 
Bodenseewerk Geratetechnik GmoH. 


The Airbus A320 flight control unit 


Fly-by-light system for future 


transport aircraft 

In mid-1987 DASA announced a proposal for a Light 
Electronic Control System (LECOS) aimed at possible 
use in future Airbus airliners. The system would use a 
parallel triple path signal transmission concept, backed 
up by continual self-checking of the fibre optic network 
and by monitoring of the microprocessors that initiate 
movement of the aircraft’s control surfaces. 


Status 
Development programme with possible application in 
future Airbus and other transport aircraft. 


Contractor 
Deutsche Aerospace AG Military Aircraft Division. 


OPST 1 digital optical tail rotor 


control system 

The OPST 1 is a digital redundant tail rotor control sys- 
tem with optical signalling, which has been built and 
tested in a technology programme for the German Min- 
istry of Defence. In order to demonstrate the applica- 
bility of modern micro-electronics and _ fly-by-light 
technology, production-oriented software has been 
developed that has shown substantial improvements in 
flight performance. OPST 1 is also the first step towards 


realising an optical main rotor and tail rotor control sys- 
tem, which will be designated OPST 2. 

OPST 1 offers considerable improvements in hand- 
ling qualities in the form of insensitivity to lateral gusts, 
full yaw axis decoupling and increased yaw stability and 
yaw accuracy. 


Status 
An OPST 1 prototype has been integrated in a BO 105 
demonstrator. 


Contractor 
Deutsche Aerospace AG Military Aircraft Division. 


Digital FBW system for the 
Eurofighter 2000 


A consortium, led by GEC-Marconi Avionics, Rochester 
and comprising Bodenseewerk Geratetechnik, Alenia 
and Inisel, is under contract to supply the Flight Control 
Computer (FCC) for the Eurofighter 2000. 

The FCC forms the core element in the full time fly-by- 
wire flight control system which artificially stabilises the 
aircraft and will give the Eurofighter 2000 carefree 
handling together with outstanding agility and 
manoeuvrability throughout its entire flight envelope. 

The full authority flight control system uses a quadru- 
plex design for high integrity and safety. Based on 32- 
bit 68020 microprocessors, the FCC contains software 
written in Ada. Comprehensive built-in test provides 


The Eurofighter 2000 stick sensor and interface 
control assembly 
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continuous system monitoring to assure the high intre- 
grity performance required and for ease of system 
maintenance. A number of ASICs have been incorpor- 
ated, designed and developed by GEC-Marconi Avion- 
ics, to maximise performance and reduce system size 
and weight. Each FCC is packaged in a single /% ATR 
box and weighs less than 10 kg. 

The FCC contains interfaces to the aircraft utilities 


The Eurofighter 2000 flight contro! computer 


bus, to provide integrated vehicle management, and to 
the avionics bus which uses the STANAG 3910 high- 
speed optical databus. 


Status 
Currently 
delivered. 


in development. B models have been 


Contractors 

GEC-Marconi Avionics, Rochester. 
Bodenseewerk Geratetechnik GmbH. 
Alenia SpA. 
Inisel. 


Eurofighter 2000 stick sensor and 


interface control assembly 

The Stick Sensor and Interface Control Assembly 
(SSICA) forms part of the flight control system and is 
the main input interface between the pilot and the flight 
control computer. The unit is a centrally mounted two 
axis displacement fly-by-wire control stick. In addition to 
the pitch and roll spring/damper mechanism, the unit 
contains four circuit cards which provide a quadruplex 
interface between the flight control system switches 
and monitors in the cockpit and the quadruplex MIL- 
STD-1553B flight control system bus. Each of these 
PCBs contains a Motorola 68020 microprocessor pro- 
grammed in Ada and a MIL-STD-1553B remote terminal 
interface. 


The second Eurofighter 2000 development aircraft 


The SSICA also provides the excitation and demodu- 
lation of the high integrity position signals from the 
pitch and roll axis LVDTs and passes the signals to the 
flight control computers via the flight control system 
bus. 

Besides the pitch and roll commands, the handgrip 
switch functions and the rudder pedal positions are 
linked to the bus via the electronic modules. Other rel- 
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evant cockpit functions are integrated via the SSICA. 
The integrated quadruplex FBW technology with mili- 
tary bus transfer provides maximum performance and 
safety and reductions in size and weight. 


Status 
In development. Prototypes have been delivered. 


Contractors 

GEC-Marconi Avionics, Rochester. 
Bodenseewerk Geratetechnik GmbH. 
Alenia SpA. 
Inisel. 


FBW system for the Tornado 

The Panavia Tornado flight control system uses triplex 
electronic signalling and processing, with quadruplex 
actuation, to provide a high degree of manoeuvrability 
throughout the entire flight envelope and has a mech- 
anical backup system for emergency control though 
with degraded handling qualities. The fly-by-wire pro- 
cessing is incorporated in the Command and Stability 
Augmentation System (CSAS) and the automatic flight 
functions, which include safety critical capability such 
as automatic terrain-following, are integrated with the 
automatic flight control system. These are separately 
configured but very closely allied systems. The triplex 
CSAS components are associated with a duplex Spin 
Prevention and Incidence Limiting System (SPILS) 
which ensures that the crew can fly the aircraft to its 
structural and aerodynamic limits without the risk of 
loss of control. 

Design, development and production of the systems 
have been a tri-national venture between GEC-Marconi 
Avionics in the UK, Bodenseewerk in Germany and Ale- 
nia in Italy. 


Command stability and augmentation system 
The CSAS is an analogue FBW manoeuvre demand 
system. It provides electrically signalled pitch, roll and 
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yaw control and automatic stabilisation of aircraft re- 
sponse to pilot command or turbulence. Gain schedul- 
ing improves handling qualities and control stability 
over the entire flight envelope and operates in conjunc- 
tion with the spin prevention and incidence limiting sys- 
tem. ‘Carefree’ manoeuvring allows the exploitation of 
the aircraft’s full lift capability under all flight conditions 
without the risk of structural damage resulting from a 
pilot’s control demand for control surface movement 
that would exceed the design strength of the airframe. 

Individual LRUs are the CSAS pitch computer, CSAS 
lateral computer, CSAS control unit, pitch, roll and yaw 
rate gyros and pitch, roll and yaw position transmitters. 


Spin prevention and incidence limiting system 

The Spin Prevention and Incidence Limiting System 
(SPILS) is a duplex analogue system which operates in 
conjunction with the CSAS to achieve maximum aircraft 
lift in low level flight. It limits aircraft incidence, irrespec- 
tive of the pilot’s demands, when maximum safe angles 
of attack are reached. Individual LRUs are the SPILS 
computer and SPILS control unit. 


Automatic flight director system 
The digital Autopilot and Flight Director System (AFDS) 
automatically controls the flight path in all modes, 


Panavia Tornado CSAS equipment includes computer units, control panels, triplex position transmitters, 
triple gyro packs and quadruplex first stage actuators 


including terrain-following, and sends signals to the 
director instruments enabling the crew to monitor auto- 
pilot performance or to fly the aircraft manually. Pitch 
autotrim is also incorporated. The duplex self-monitor- 
ing processor configuration provides high integrity 
automatic control, permitting low altitude cruise with 
appropriate safety margins. The flight director remains 
available after most single failures. Autopilot 
manoeuvre demand signals are routed to the control 
actuators through the command and stability augmen- 
tation system. A 12-bit processor is used with 6 k words 
of stored program and 1 k words of data store. Typical 
computing speed is around 160 Kops and program 
cycle time is 32 milliseconds. Individual LRUs are the 
two AFDS computers, AFDS control unit, autothrottle 
actuator and pitch and roll stick-force sensors. 


Status 
In production. 


Contractor 
Panavia Aircraft GmbH. 


Panavia Tornado SPILS computer opened up to 
show the four-board front connector layout 


Vehicle management system for 
the F-22 


GEC-Marconi Avionics and Lear Astronics Corporation 
have jointly developed and supplied the Digital Flight 
Control Computers (DFLCC) and mini-computer based 
system integration test stations for the Lockheed/ 
Boeing YF-22A. In addition, the two companies have 
developed and supplied the Integrated Vehicle Subsys- 
tem Controls (IVSC) for the YF-22A and GEC-Marconi 
Avionics supplied the side-mounted fly-by-wire pilot’s 
controller. 

The DFLCC interfaces with the engine controls to 
provide full carefree handling and enhanced manoeuvr- 
ability, while the IVSC monitors and controls other flight 
Critical vehicle utility subsystems. 

The DFLCC and IVSC will be combined to form the 
core of the vehicle management system for the full- 
scale development F-22A. Whilst on the YF-22A, the 
DFLCC and IVSC are conventional LRUs; the F-22A will 
utilise rack-mounted line-replaceable modules. 

The vehicle management systems offers optimisa- 
tion of aircraft performance through integration of func- 
tions, improved reliability through the use of the latest 
integrated circuit technology and reduced support 
requirements by the use of common line-replaceable 
modules for a number of different functions. 


GEC-Marconi Avionics and Lear Astronics are developing the vehicle management system for the 
Lockheed/Boeing F-22A 


Status 
In full-scale development. 


Contractors 
GEC-Marconi Avionics, Rochester. 
Lear Astronics Corporation. 
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Flight control system for the AMX 
GEC-Marconi Avionics is co-operating with Alenia in the 
fly-by-wire flight control system for the Italian/Brazilian 
AMX strike aircraft. The system comprises two dual 
redundant flight control computers each based on 16- 
bit microprocessor hardware and incorporating fail- 
safe software. The system commands the movement of 
seven control surfaces and incorporates a recently 
developed autopilot facility and automatic pitch, roll 
and yaw stabilisation. Analogue computing is used for 
the actuator control loops, the pilot command paths 
and rate damping computation. Digital computing han- 
dles gain scheduling, electronic trim and integration of 
the air-brake. Redundant microprocessors in the flight 
control computer units monitor system performance 
and are associated with built-in test facilities designed 
to provide a high confidence and rapid comprehensive 
system check. Testing is initiated by the pilot prior to 
flight and is conducted automatically thereafter. In 
addition to the flight control computers, the FBW sys- 
tem also includes pilot control position sensors, three 
axes rate gyros and air data components. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Fly-by-light system for the US 


Naval airship programme 

GEC Avionics, under contract to Westinghouse, prod- 
uced a fly-by-light control system for the Skyship 600, 
which completed its first flight in October 1988. The 
control system was later fitted to the Sentinel 1000 
which first flew in June 1991. A more advanced pro- 
duction standard control system has now been devel- 
oped, ultimately for the Sentinel 5000 which is being 
designed to meet the requirements of the US Naval air- 
ship programme. The advanced system has been 
installed on the Sentinel 1000 and made its first flight in 
April 1992. 

The system provides automatic stability augmen- 
tation control together with a full autopilot capability, 
whilst offering fail-operational capability to ensure con- 
tinuous safe operation in the event of a malfunction. 

The fly-by-light system comprises two dual channel 
flight control computers located in the gondola and 
linked by fibre optic cables to four dual channel actu- 
ator units. Each of these drives a surface actuator unit 
which consists of two independent brushless motors 
and geartrains with a common driveshaft which drives 
one of the four ruddervators. 


Status 
In service on Westinghouse Skyship 600 and Sentinel 
1000 airships. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The fibre optic based fly-by-light flight control 
system for the Airship Industries Skyship 600 


Fly-by-wire control stick 


assemblies 

GEC-Marconi Avionics has been producing high integ- 
rity electromechanical sensors for use with flight con- 
trol applications for over four decades. These sensors 
have been used in both military and civil aircraft such as 
Tornado, AMX and Concorde. In line with the develop- 
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The Italian/Brazilian AMX has GEC-Marconi Avionics FBW flight controls 


The Sentinel 1000 is fitted with a GEC-Marconi Avionics fly-by-light flight control system 


GEC-Marconi Avionics control — stick 


assemblies 


Four 


ment of full time fly-by-wire flight control systems this 
range of sensors has been extended to include full 
authority FBW Control Stick Assemblies (CSA) stick 
assemblies for both side and centre console 
configurations. 

Replacing the conventional mechanical stick, the 
pilot’s CSA forms an integral part of the flight control 
system and as such is designed to extremely high integ- 
rity and reliability standards. The CSA converts the 


pitch and roll demands into electrical or optical signals 
which are processed by the flight control computer to 
drive the aircraft control surfaces. 

The force/displacement and damping parameters of 
the CSA are provided by spring and damper assem- 
blies in each axis and can be specified to create the 
required feel characteristics. Mass balancing can also 
be specified to minimise stick movement caused by air- 
craft acceleration. Isolated multiplex output signals for 
pitch and roll are generated by linear variable differen- 
tial transformer position sensors incorporated within 
the unit. Alternatively, optical position sensors may be 
fitted. 

All GEC-Marconi Avionics CSAs are designed as 
compact LRUs of modular construction to enable rapid 
installation and removal from the aircraft and to facill- 
tate easy maintenance and repair. By careful choice of 
materials, the strength/weight ratio of the units is opti- 
mised to meet aircraft weight constraints yet provide 
the robustness to withstand pilot applied loads in 
excess of 200 Ibs and still give reliable precision mano- 
euvring throughout the flight envelope and life of the 
aircraft. 

GEC-Marconi Avionics has supplied CSAs for the 
British Aerospace EAP, the Lockheed/Boeing/General 
Dynamics YF-22A, the General Dynamics/McDonnell 
Douglas A-12 and the Eurofighter 2000. Most recently, 
the company has been selected as supplier of the side 
stick controller for the F-22 aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Primary flight computer system 


for the Boeing 777 
The Primary Flight Computer System (PFCS) is at the 
heart of the Boeing 777 fly-by-wire system, providing 


Left PFC 


ARINC 629 buses 
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3 identical channels - left, centre, right 


3 dissimilar lanes in each channel - one in 
command, two functioning as monitors 


Centre PFC 


The primary flight computer system for the Boeing 777 


control and envelope protection in pitch, roll and yaw 
axes. 

Pilot commands are input through conventional 
columns, wheels, rudder pedals, trim switches and a 
speed brake lever, and via multiple position transduc- 
ers to the Actuator Control Electronics (ACE) units. The 
ACEs convert the position signals into digital form and 
transmit them to the PFCS over a triplex ARINC 629 
databus. Within the PFCS, commands are computed 
for the elevators, all moving tailplane, two ailerons, two 
flaperons, fourteen spoilers and a single tabbed rud- 
der; these commands are sent via the ACEs to the elec- 
trohydraulic actuators. The commands implement C 
control laws and provide gust alleviation, envelope pro- 
tection and compensation for ground effects. Variable 
feel forces are also computed by the PFCS. A direct 
control mode allows commands to be fed directly from 
the ACEs to the actuators, thus providing continued 
operation in the unlikely event of all three primary flight 
computers being disabled. 

All three primary flight computers are identical and 
contain three dissimilar computing lanes. The second- 
ary redundancy management of these lanes allows 
fault tolerant operation in the event of failures. Within 
each primary flight computer, each lane uses a different 
32-bit microprocessor. Three different compilers are 
used to convert the Ada high order software design into 
the microprocessor’s object code. This level of dissimi- 
larity provides protection against residual compiler 
errors. 

ASICs have been used extensively in the design of 
the primary flight computers, ensuring low component 
count and high reliability. The inherent high reliability, 
together with the fault tolerant architecture, will provide 
significant benefits to the operator through lower life- 
cycle costs, improved maintainability and increased 
system availability. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Slat/flap control computer for the 
Airbus A310 and A300-600 


The slat/flap control computer provides the control for 
a fully FBW secondary flight control system in the Air- 
bus A310 and A300-600. Two 6 MCU units are fitted to 
each aircraft to provide a high system availability. Each 
unit contains one channel for the slat and one for the 
flap surface control. Pilot!’commands to the system are 
input via a cockpit-mounted lever providing discrete 
slat or flat angular settings. Each computing channel 
comprises two dissimilar digital lanes, different micro- 
processors being used for the command and monitor 
lanes. In order for a hydraulic motor drive to be gener- 
ated, command and monitor signals from each lane 
must agree. As the two signals are generated from dis- 
similar sources the probability of an incorrect com- 
mand is extremely low, providing the flight crew with a 
high degree of confidence. This dissimilarity is 
reflected in both the hardware and the software, as 
each microprocessor is programmed using a different 
language written by separate software teams. 

In addition to the full time monitoring provided by the 
dissimilarity, other safety features are built in to provide 
protection against mechanical jams, shaft breakage, 
runaways or asymmetrical operation. During a decade 
of airline service the unit has built up a mature MTBF in 
excess of 15 000 hours. 


Status 
In service on the Airbus A310 and A300-600. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Slat/flap control for the A320 and 
A321 

The slat/flap control computer for the Airbus A320 is 
based on that supplied for the A310 and A300-600. It is 
contained in a smaller and lighter 5 MCU package 
whilst providing the crew with additional facilities over 
those provided by its predecessor. Dissimilar hardware 
and software principles are used, with updated micro- 
processors providing faster response and extra capa- 
bility. A high level of in-flight monitoring information is 
presented to the flight crew by an Electronic Central- 
ised Aircraft Monitor (ECAM) system. Slat/flap mainten- 
ance time is reduced by automation of system 
performance testing, clear system status presentation 
and access to a non-volatile fault log via the centralised 
fault display system. 

An enhanced version of the A320 slat/flap computer 
is being developed for the A321. This unit will provide 
the particular slat and flap angles required by the A321 
and will accommodate both A320 and A321 require- 
ments via pin programming on the connector. As such, 
it will satisfy the needs of operators with mixed A320/ 
A321 fleets. 


Status 
In service on the Airbus A320. Under development for 
the A321. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Spoilers electronic control unit for 


the Canadair Regional Jet 

The Spoilers Electronic Control Unit (SECU) provides 
the control for a fully FBW secondary flight control sys- 
tem. Pilot interface via the control column commands 
roll control and proportional lift dump. The SECU also 
automatically controls the ground spoiler deployment 
when armed by the pilot. The SECU directly controls 
the electrohydraulic servos that position the spoiler 
surfaces. 

Two 6 MCU units are fitted to each aircraft with each 
unit totally segregrated into two modules for separate 
inboard and outboard spoiler surface control. 
Additional segregation is provided by the system 
hydraulics. The two modules operate with one in active 
control and the other in stand-by mode, the spoiler sur- 
face position being continuously controlled and moni- 
tored using two channels of dissimilar computing. This 
configuration ensures a high system availability and 
integrity, prerequisites for a commuter jetliner. 


Status 
In service in the Canadair Regional Jet. 


Contractor 
GEC-Marconi Avionics, Rochester. 
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Digital fully FBW system for the 
F-16C/D 

In January 1984, as part of a major improvement pro- 
gramme, General Dynamics chose AlliedSignal to build 
a flight control computer to drive the quadruplex digital 
fully FBW flight control system for later versions of the 
F-16C and F-16D US Air Force fighter. Prototype equip- 
ment was delivered in 1985 and was incorporated into 
production aircraft in 1988, converting the F-16 from an 
analogue to a digital fully FBW fighter. AlliedSignal, 
which began work on digital flight control systems 
aimed at the F-16 as early as 1978, won the award in 
competition with General Electric, Lear Astronic Cor- 
poration (which builds the analogue flight control sys- 
tem in the F-16A/Bs and some C/Ds), GEC Avionics 
and Hamilton Standard. It is planned to equip 600 air- 
craft and the total procurement may be for as many as 
2500 aircraft. An important reason for the shift from 
analogue to digital is the need to improve the perform- 


ance of the aircraft to exploit the Martin Marietta LAN- 
TIRN night targeting system effectively. 

The system has evolved from the equipment devel- 
oped by AlliedSignal for the US Air Force General 
Dynamics Advanced Fighter Technology Integration 
(AFTI) programme based on an F-16 airframe. A funda- 
mental change from the flight control system in the 
AFTI aircraft is, however, the progression from three 
digital plus one analogue channels per axis to four digi- 
tal channels, the configuration favoured by General 
Dynamics for operational reliability (the system has to 
remain operational after any two failures). The four digi- 
tal channels use MIL-STD-1750A architecture utilising 
Jovial high order language and each has a processor, 
memory, input/output functions, discrete failure logic, 
MIL-STD-1553B digital databus and serial link to other 
channels. The computer is designed to remain fully 
operational following any two consecutive failures 
within the quadruplex part of the system. The single 


unit, weighing 22.7 kg and housed ina 1 ATR long box, 
has the equivalent function of the four separate units on 
the AFTI aircraft and occupies about half the space. In 
all other respects the system meets the form, fit and 
function requirements that permit it to replace directly 
the earlier analogue system. 

Computing and processing technology is based on 
large scale and very large scale integration and gate 
arrays. It is designed to accommodate further growth, 
incorporating VHSIC components, without the need for 
new software. Flight critical functions are hard wired 
into the system for the highest integrity, but less critical 
signals communicate with other equipment via the digi- 
tal databus. The system has 48 k words of PROM mem- 
ory, 2 k words of RAM scratch pad memory, 8 k words 
of input/output scratch pad memory and a 2k word 
memory to record faults. 

Benefits of the all digital system over the previous 
analogue one are given as better reliability, lower power 
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density, smaller number of components, greater ease 
of tuning to meet changes and lower life-cycle costs. 
Cost per aircraft set is said to be less than $100 000. 

AlliedSignal considers this new flight control system 
to be an important step forward, since it can be seen as 
the basis for future integrated flight-critical full-authority 
flight control systems incorporating thrust/side-force 
vectoring, terrain-following and fire-control. 


Specifications 

Dimensions: 514 x 273 x 222 mm 
Weight: 22.7 kg 

Power: 200 W 

Reliability: >2150 h demonstrated MTBF 


Status 

In development for later US Air Force General Dynam- 
ics F-16C and F-16D single-seat and two-seat fighters 
beginning with aircraft scheduled for delivery in 1989. 
The first production contract, awarded in 1987, cov- 
ered 479 computers. 


Contractor 
AlliedSignal Flight Systems. 


Experimental fully FBW system 
for the AFTI/F-16 


AlliedSignal has developed a hybrid digital/analogue 
fully fly-by-wire flight control system for the Advanced 
Fighter Technology Integration (AFTI) programme 
directed by the Air Force Systems Command Flight 
Dynamics Laboratory at Wright-Patterson Air Force 
Base. The programme uses an extensively modified 
General Dynamics F-16 to investigate how new propul- 
sion, aerodynamic control and systems technology can 
be brought together to enhance fighter performance. 
The aircraft has two additional ventral control surfaces 
beneath the engine intake and an extended dorsal fair- 
ing in which much of the experimental equipment is 
installed. 


cs 


The AFTI/F-16 has distinctive canards, or foreplanes, operated by the AlliedSignal experimental flight 
control system 


Objectives of the development programme include 
demonstration of the integration of a digital flight con- 
trol system with advanced fighter operation concepts 
such as direct force and weapon line control and auto- 
matic manoeuvring attack systems. Pilot/vehicle inter- 
face evaluation will form a large part of the total 
development task. The flight control system is 
designed to provide six degrees of freedom commands 
using multimode control laws in triple redundant com- 
puters. The basic processor is an AlliedSignal BDX-930 
and double fail-operational probability is less than one 
chance in 10’ flying hours. To achieve this objective, in 
addition to the three digital lanes in the flight control 
system, there is also an independent analogue lane, 
normally disconnected, which is associated with each 
digital channel. Within each computer, self-test facilities 
isolate failures on up to 95 per cent of occasions. A 
failed digital computer is disconnected immediately 
and automatic switchover to the independent analogue 
backup is completed. Pilot engagement of the latter 
using a side stick-mounted switch is also possible. 

The first flight of the AFTI/F-16 took place at Carswell 
Air Force Base, Fort Worth on 10 July 1982, and the air- 


craft began flight tests from NASA’s Dryden Center six 
days later. Initial flight development software did not 
include some of the advanced modes which were flown 
later in the development programme. A two-phase, 275 
sortie flight test schedule was completed in 1987. 
Phase 1 included 125 sorties and explored flight con- 
trol capability thoroughly; the 150 mission second 
phase will evaluate the control system modes in con- 
junction with advanced sensors in weapon release 
trials. 


Specifications 

Dimensions: (flight control computer) 139 x 203 x 
406 mm 

(actuator interface unit) 266 x 139 x 369 mm 


Status 
Experimental system in flight test. A second pro- 
gramme involving other aircraft systems began in 1988. 


Contractor 
AlliedSignal Flight Systems. 


Advanced digital optical control 


system 

The first production application of fly-by-light tech- 
nology in the USA is likely to be a combat helicopter. 
The features of this technology which make it suitable 
for this role are the invulnerability of optical cables to 
electromagnetic interference, their ease of repair, a dra- 
matic reduction in complexity of flight control systems 
and superior flying qualities. In November 1985 US in- 
dustry, with Boeing Helicopters as the prime contract- 
or, commenced flight testing a Sikorsky UH-60 Black 
Hawk helicopter fitted with the Advanced Digital 
Optical Control System (ADOCS) based on fibre optic 
technology. It will be the foundation of a production sys- 
tem to support the RAH-66 combat helicopter required 
by the US Army for the 1990s. 

The system is based on optical position transducers, 
fibre optic cabling, computers and pilot controllers. The 
transducers are attached to the flying control actuators 
and pilot’s controls, whose movements are measured 
by fibre optic filaments. The latter comprise strands of 
silica. There are no electrical signals in the sensing and 
transmission elements and so they are invulnerable to 
electronic countermeasures or the strong electromag- 
netic pulse generated in a nuclear explosion. Infor- 
mation in serial word form passes along the fibre cables 
to a computer and the same cable can pass signals in 
the reverse direction to act as signal commands, giving 
a weight and volume saving. 

The flight control processor, developed by team 
member Honeywell, is a three-channel system, each 
channel containing two microprocessors representing 
the electronic analogue to the mechanical link between 
the rotor and the pilot’s controls and a third which han- 
dles automatic flight control functions (autopilot stab- 
ility augmentation). The primary flight control system 


The US Army Sikorsky UH-60A Black Hawk was adapted as the ADOCS test bed 


remains operational throughout two failures, although 
the automatic flight control system can support only 
one failure because data from sensors outside the sys- 
tem is shared between the processors and cross com- 
pared to eliminate errors. The preferred control solution 
for the light attack/armed reconnaissance RAH-66 is a 
four-axes sidearm controller providing pitch, roll, yaw 
and collective pitch to the right hand, leaving the left 
hand free to operate other equipment. Lear Astronics 
provides the four axes controller. Such a system was 
tested by Sikorsky during 1982 on a modified Canadian 
National Research Council Bell UH-1 helicopter. Allied- 
Signal is teamed with Boeing Helicopters to provide the 
triple redundant servo-actuators that control the heli- 
copter’s rotor. These actuators are commanded by 
optical signals, with optical error and feedback signals. 

The UH-60 test bed has an ADOCS system for one 
pilot and a standard control system for the other. An 


engineer’s station behind the pilot is fitted to record 
and display information and monitor the transition 
between conventional and optical systems. 

Boeing Helicopters have flown ADOCS for over 500 
hours including Army evaluations at various centres. 
The aim is to produce a battleworthy system for the 
night/poor weather, nap of the earth missions envis- — 
aged for the RAH-66 helicopter. The company esti- 
mates that ADOCS will reduce the weight of a flight 
control system by 25 per cent when compared to a 
mechanical system with equivalent safety. 


Status 
Flight test development complete. The UH-60 test bed 
has been returned to the US Army. 


Contractor 
Boeing Helicopters. 


Digital flight control system for 
the F/A-18 

The F/A-18 flight control system is a digital four-channel 
FBW system operating the aileron, stabilator and rud- 
der primary flying controls, leading edge and trailing 


edge flaps and nose-wheel steering. The system incor- 
porates 32 servo loops to drive and control these func- 
tions. At the same time the conventionally mounted 
control column, in contrast to the F-16’s side stick con- 
troller, has a mechanical link to the tailerons for rever- 


sionary pitch and roll control. All FBW computations are 
accomplished by four digital computers operating in 
parallel, accepting inputs from linear variable differen- 
tial transformers sensing control column and rudder 
pedal movement and analogue motion sensors, and 


formulating commands to the redundant electrohy- 
draulic servo-actuators driving the control surfaces. 
The system therefore remains operational after two fail- 
ures. It has a high degree of integration with other air- 
craft equipment, communication being accomplished 
by means of a MIL-STD-1553 databus. 

Two special display modes are used in conjunction 
with the system. The first is a flight control failure matrix, 
the second provides recovery guidance during spins 
and both use the same CRT unit. In the first mode, the 
display is selected to show details of the fault, after the 
pilot’s attention has been drawn to its presence by an 
indication on the central warning system. The display 
signals ‘X’ at the position of the fault on aschematic dia- 
gram of the system painted on the screen. In the sec- 
ond mode, the display shows the position of the control 
column needed to recover from a spin, assumed to ex- 
ist when yaw rates greater than 15° asecond occur sim- 
ultaneously with speeds of 125 kts or below. This mode 
is selected automatically, having absolute priority over 
other displays when this combination of speed and yaw 
rate occurs. The two modes were originally provided for 
flight test purposes, but have been retained in pro- 
duction aircraft following recommendations from Naval 
Air Test Center and McDonnell Douglas test pilots. 

The system comprises two flight control computers, 
each incorporating two microprogrammable digital 
processors specially designed for flight control appli- 
cations, two rate sensor boxes, two acceleration sensor 
boxes, an air data sensor box, rudder pedal force sen- 
sor and pilot’s control panel. 

The F/A-18 is the first aircraft in which major perform- 
ance shortfalls have been rectified by software changes 
rather than expensive modifications to equipment or 
structure. To prevent the aircraft from falling back on its 
tail on a pitching deck the mainwheels are mounted 
well behind the centre of gravity. This gave rise to a bad 
mismatch between the aerodynamic pitching moment 
generated by the stabilators and the weight moment 
about the main landing gear, resulting in excessive 
nose-wheel lift-off soeeds. There was consequently on- 
ly a brief time between nose-wheel and main gear lift- 
off, resulting in dangerously abrupt rotation as the air- 
craft left the ground. To overcome this difficulty, an 
additional pitching moment was obtained by arranging 
the two rudders to toe-in during take off via a relatively 
simple software change. Additional moment was gen- 
erated by rescheduling the leading edge flap deflec- 
tions at take off. By these two ploys, nose-wheel lift-off 
speeds were reduced by 25 to 35 kts depending on 
gross weight. Again, software changes calling for differ- 
ential movement of the trailing edge flaps and later the 
leading edge flaps (and associated with local mechan- 
ical stiffening of the wing), were employed to improve 
the roll rate at high speed and low altitude; aeroelastic 
twisting of the thin wing under these circumstances 
was found during flight test to work against the roll 
demand of tailerons and stabilators, reducing the roll 
rate below the specified figure. Yet another software 
modification led to a reduction in the undesirable coup- 
ling between roll and yaw, which was putting unaccept- 
able loads on the vertical fins. 

All of these refinements were accomplished at very 
little cost in computer capacity. The nose-wheel lift-off 
speed reduction accounted for only 50 words of code 
(40 for rudder toe-in, 10 for leading edge flap reschedul- 


The flight control electronics set for the McDonnell Douglas F/A-18 Hornet 
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ing); improved roll rate took 120 words (50 for differen- 
tial leading edge flaps and 70 for trailing edge flaps) 
and implementation of the cross axis commands to 
reduce fin loads took 50 words. 


Status 
In production for the F/A-18. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Electronic flight control system 
for the C-17 


The McDonnell Douglas C-17 transport is designed to 
carry men and equipment into austere airfields and 
drop zones near the front line. Operation of a large air- 
craft at low speed needs a flight control system that pro- 
vides stable yet responsive control, augments the basic 
stability of the aircraft at low speeds and is extremely 
reliable. These requirements are being met through 
development of a quadruple redundant digital fly-by- 
wire control system for both the primary and secondary 
flight controls of the C-17. The Electronic Flight Control 
System (EFCS) controls the actuators that drive the 
movable ailerons, flaps, leading edge slats, spoilers, 
horizontal stabilisers, elevators and rudders. 

All flight controls are electrically commanded in their 
normal mode of operation. A mechanical system pro- 
vides backup contro! between pilot controls and the 
elevator, aileron and lower rudder. 

The EFCS is a full time, full authority fly-by-wire con- 
trol system with stability augmentation in all axes. Elec- 
tronic flight control functions are provided by 


quadruple redundant sensor, computation and actu- 
ation channels. In the fly-by-wire control mode, the sen- 
sors relay pilot force signals to the four Flight Control 
Computers (FCC). The FCCs are programmed, using 


other sensor information and inputs, to generate flight 
control signals that control flight path and attitude. In 
addition, the EFCS provides automatic aileron and 
stabiliser trim, autopilot, flight director and autothrottle 
functions. An angle-of-attack limiting system is pro- 
vided to prevent stall during highlift configuration. 

The EFCS is designed to provide continued oper- 
ation following both failures and battle damage. This 
capability is achieved through four channel architec- 
ture which can continue full function operation on two 
channels. The channels are separated on the aircraft 
and the components are located so as to minimise the 
risk of losing multiple channels through battle damage. 


Status 
In development for the McDonnell Douglas C-17. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Flight control system for the V-22 
Osprey 

The V-22 Osprey Flight Control System (FCS) is a fly-by- 
wire system composed of triple, dual Primary Flight 
Control System (PFCS) processors and triple Auto- 
matic Flight Control System (AFCS) processors. The 
Flight Control Computers (FCCs) provide interfaces for 
the swashplate, elevator, rudder, flap and pylon primary 
actuators. The FCCs also provide interfaces for the 
cockpit control force/driver actuator, cockpit control 
thrust driver actuator and nose-wheel steering second- 
ary actuators. The FCC interfaces with the 1553B avion- 
ics multiplex bus and it also incorporates a dedicated 
flight control system multiplex bus in each channel. The 
system is two fail-operate with respect to PFCS func- 
tions and one fail-operate with respect to AFCS 
functions. 

Each FCC incorporates dual 1750A processors for 
the PFCS control functions and one 1750A processor 
for the AFCS control function. An input/output pro- 
cessor is used for data management and built-in test 
functions. The PFCS and AFCS processors interface 
with the I/O bus via a dual port memory to enhance 
computerised throughput. 

The PFCS electronically connects the pilot’s controls 
to the various contro! surface actuators for safe oper- 
ation of the aircraft. The automatic flight control system 
provides the necessary level of control augmentation 
required for reliable mission performance. 

The PFCS provides basic control of the aircraft by 
connecting and mixing pilot control inputs during the 
helicopter, transition and aeroplane modes of oper- 
ation. All actuators are commanded from the PFCS pro- 
cessors and each dual PFCS processor has failure 
detection and shut down logic so that either processor 
in each channel can independently shut down the actu- 
ator channel controlled by that channel. 

The automatic flight control system provides stability 
and control augmentation and mission related selec- 
table modes of the flight control system. It is a triplex 
cross channel monitored system which provides oper- 
ation after first failure in most triplex sensor paths. On a 


Components for the C-17 electronic flight contro! system 
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second failure, the function is shut down in a fail-safe 
manner. 

Automatic flight control system inputs to the primary 
flight control system are voted at the input interface of 
the PFCS. The selected inputs are further restricted by 
rate and authority limiting in the control laws of the pri- 
mary flight control system. 

A non-redundant, dual computation analogue 
backup computer, in conjunction with analogue 
elements of the PFCS, provides for continued control of 
the aircraft in the event of a total loss of the digital pro- 
cessing functions. It also directly controls the backup 
modes of the pylon actuator and electronic engine 
controls. 

The flight control computer processor monitors the 
backup computers continuously in normal operation. 
Built-in test for the backup is controlled by the I/O pro- 
cessor during preflight and maintenance modes of 
operation. 


System Components 

Flight control panel: this provides pilot/co-pilot control 
for the automatic flight control system. 

Engine control panel: lever type engine condition con- 
trols are provided for the V-22’s two engines. Illumi- 
nated push-button switches are used to select and 
indicate which engine controller is active. A third lever 
controls the rotor brakes. 

Cockpit interface unit: the Cockpit Interface Unit (CIU) 
passes cockpit discrete data on to the dedicated flight 
control system multiplexer bus. The CIU also contains a 
roll rate sensor. 

Flight control computers: one flight control computer 
using 1750A architecture is provided for each channel. 
Primary and automatic flight control system functions 
each incorporate separate processing. Within the com- 
puter, the systems communicate via a common dual 


A mock-up of the V-22 Osprey flight control system 


port memory designed so that the hardware failures on 
the AFCS bus or memory side do not cause failures of 
the PFCS functions. 

Analogue backup computer: a non-redundant, dual 
computation channel analogue backup computer pro- 
vides for continued control of the aircraft in the event of 
a system failure of the digital processing functions. 
Conversion actuator electronic interface unit: this 
provides control of the electric backup pylon actuator 
motor. 


Flap panel: this allows the pilot/co-pilot to select the 
operation of the flaps. 


Status 
In development for the V-22 Osprey. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Digital flight control system for 
F-111 

In January 1987 Lockheed was awarded a $33.2 million 
contract by the US Air Force Aeronautical Systems Div- 
ision to modify F-111, EF-111 and FB-111 aircraft with a 
digital FBW flight control system. This was increased by 


$15.21 million in March 1991. Lockheed has received a 
$19 million contract for production. A further contract 
for $24.9 million was awarded in December 1991 for 
systems for Royal Australian Air Force F-111C and 
RF-111C aircraft. 


Status 
Full-scale development complete. Work is expected to 
continue until 1994. 


Contractor 
Lockheed Fort Worth Company. 


Fly-by-wire system for the X-29A 
The Grumman X-29A demonstrator is a research air- 
craft built under contract to the Advanced Research 
Projects Agency (ARPA) to provide data on a wide 
range of aerodynamics and control technologies. 

The first X-29A made its initial flight on 14 December 
1984 at Edwards Air Force Base, where the trials pro- 
gramme is being conducted by NASA’s Ames-Dryden 
Flight Research Facility. The aircraft is unusual in hav- 
ing a forward-swept wing and unique in being designed 
for supersonic flight in this configuration. Fore and aft 
stability has been traded for performance and structur- 
al benefits to the extent that the X-29A is the most 
unstable of any of the currently flying fully fly-by-wire 
operational or research aircraft; the instability at take- 
off with full fuel is about 35 per cent. In other words, the 
centre of gravity of the aircraft is some 35 per cent of 
the mean aerodynamic chord behind the centre of lift at 
speeds less than Mach 1. As the aircraft accelerates 
through Mach 1 the centre of pressure moves back 
over the wing to coincide more or less with the centre of 
gravity and so trim drag becomes essentially zero, mak- 
ing for the most efficient combat conditions. The insta- 
bility of the X-29A at low speeds has been compared 
with that of an arrow fired backward. 

The flight control installation is a three box system, 
each box containing full multi-axes digital control com- 
putations plus a backup analogue system. The boxes 
measure some 191 X 191 X 635 mm, and cross chan- 
nel monitoring is used to detect faults. Presence of a 
fault is given immediately to the pilot on a flight control 
panel, who is also advised by ground control from real- 
time telemetry analysis. While the system automatically 
reconfigures itself into a hybrid digital/analogue mode 
in the event of a fault, the pilot can switch the analogue 
system in at any time as a confidence check. The sys- 
tem remains fail-operational after any failure and fail- 


The unique Grumman X-29A research aircraft has 
a Honeywell digital fully FBW flight control system 


safe after two. The volume of information from the sen- 
sors and the speed with which it has to be handled calls 
for the use of dual processors in each flight control 
computer. One of the processors is associated with 
input signals from sensors and the pilot’s controls, the 
other handles commands to the control surfaces and 
contains the appropriate control laws. Each processor 
has a dedicated 8 k memory that, if necessary, can be 
expanded to 16k, and commands to the control sur- 
face actuators are updated 40 to 80 times a second. 
The control surfaces themselves are the most 
advanced of any aircraft; in the pitch plane they com- 


prise the all-moving foreplanes, full span flaperons on 
the wings and flaps on the wing trailing edge extension, 
all moving in accordance with control laws optimised 
over the flight envelope to generate the least drag in any 
manoeuvre. Much of the background for the system is 
attributable to Honeywell’s digital flight control system 
for the Saab-Scania JA 37 Viggen fighter. 

The biggest single task in the flight control system 
has been software development to optimise aircraft re- 
sponse over the flight envelope. Honeywell is respon- 
sible for writing the software which is then checked out 
by Grumman on its simulator at Bethpage. The soft- 
ware is based on drop tests of a free flight model con- 
ducted in 1981 at NASA’s Langley Center. The software 
is written in machine code, resulting (for a research ait- 
craft, at least) in far better efficiency than a high order 
language. 


Status 
Research vehicle for developing and testing technol- 
ogies for future combat aircraft. 


Contractor 
Honeywell Inc Military Avionics Division. 


Fly-by-wire system for the X-31A 

In early 1988 Honeywell was awarded a $4.5 million 
contract by Rockwell to develop an all digital fully fly-by- 
wire system for the US/German X-31A; two demon- 
strator aircraft will be built and Honeywell began equip- 
ment deliveries in mid-1988. The system includes an 
optical cross channel data link. 


Contractor 
Honeywell Inc Military Avionics Division. 


Analogue fully FBW system for 
the pre-Block 40 F-16 


The flight control suite for the US Air Force General 
Dynamics F-16 fighter was the world’s first fully fly-by- 
wire system to enter service. It was originally designed 
for the General Dynamics YF-16 entry in the US Air 
Force’s LightWeight Fighter (LWF) competition 
launched in April 1972, and was carried over into the 
production version of the aircraft. It was the first oper- 
ational system in which all pilot commands to the pri- 
mary flying controls were transmitted as electrical 
signals, there being no rods or cables or any means of 
mechanical reversion. 

Design was put in hand during 1969; at that time digi- 
tal technology was still in its infancy, digital systems 
were larger than analogue and failure mechanisms 
largely unexplored. The system is therefore entirely 
analogue in nature, with four channels in each of the 
three axes providing the necessary redundancy to meet 
the failure criterion of being able to continue flight after 
two failures. This criterion is equivalent to one total fail- 
ure in 10 million flying hours. Heart of the system is a 
20 kg box containing the four flight control computers, 
each rigorously isolated from electrical contact with any 
other. Each has its own power supply and individual 
input signals from the pilot’s side stick controller, sen- 
sors and air data system. Each computer processes its 
signals and provides independent output commands to 
the servo actuators that move the flying control 
surfaces. 

The F-16 is the first aircraft to benefit in cost, weight 
and size from having negative or relaxed stability of 
approximately three to four per cent in the pitch plane, 
and the flight control system has to provide appropriate 
artificial stability to mask the dangerous raw handling 
characteristics of the F-16 and make it acceptable to 
the pilot. The system also provides what has come to be 
called carefree manoeuvring, by imposing limits on air- 
craft response so that the pilot cannot inadvertently 
impose commands that would cause the aircraft to suf- 
fer structural damage or to stall and spin under excess- 
ive loads. The flight control system directly commands 
the three primary flying controls of flaperons, tailerons 
and rudder, sets the flaps for take off and landing and 
moves the wing leading edge flaps to maintain opti- 
mum aerodynamic efficiency during high g combat. 

For the first time in an operational aircraft, a console- 
mounted side stick takes the place of a conventional 
centre-mounted control column. This stick permits 
small movement of about 0.15 to 0.19in (3.8 to 
4.8 mm), about the pitch and roll axes, detected by two 
sets of four Linear Variable Differential Transformer 
(LVDT) transducers that convert this movement into 
electrical signals. Conventional rudder pedals are fit- 
ted, but again these simply operate on four LVDTs pro- 
viding quadruplex electrical command signals through 
the computers to the rudder servo-actuator. 

Fault isolation within the computer box, and sub- 
sequent reconfiguration of the computers to compen- 
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The first production fully fly-by-wire flight control system was the Lear Astronics equipment on the F-16 


sate for the new situation, are achieved by the use of 
analogue output voters that interface sensors and com- 
putations with movement of the servo-actuators. A 63- 
function self-test schedule is run automatically as part 
of preflight checks. ; 


Specifications 

Dimensions: 457 x 254 x 203 mm 
Weight: 20 kg 

Power: 150 W 

Digital channels: 4 

Independent backup: 1 

Fault tolerance: 2 fail-operate 
Analogue inputs: 88 

Memory: (PROM) 16 k, (RAM) 2 k 
Language: LSI HOL 

Reliability: 2181 h MTBF 


Status 
In service in F-16A and pre-Block 40 C single-seat and 
F-16B and D two-seat versions. 


Contractor 
Lear Astronics Corporation. 


Digital fully FBW system for the 
IDF 


In January 1985 Lear Astronics announced that it has 
been selected to design and build the triplex digital fully 
FBW flight control system for the IDF fighter being 
developed by Taiwan’s Aero Industry Development 
Centre (AIDC). The Lear Astronics system was in com- 
petition with Bendix, which had offered a version of the 
digital flight control system chosen for versions of the 
General Dynamics F-16. AIDC has a contract with Gen- 
eral Dynamics for technical assistance, and the Astron- 
ics system will incorporate a blend of the technologies 
and configurations employed in the Saab JAS 39 and 
McDonnell Douglas F-15E flight control suites. 


Status 

In development as a four-year programme for the 
Republic of China Air Force IDF fighter. Lear Astronics 
plans to build some 200 systems. 


Contractor 
Lear Astronics Corporation. 


Digital fully FBW system for the 
JAS 39 


The digital fully FBW flight control system for Sweden’s 
Saab JAS 39 Gripen has a triplex layout and is built into 
a single box. Nominal failure rate (that is, a fault situ- 
ation resulting in loss of the aircraft) with the system is 
expected to be about 1 in 10° hours, but Lear Astronics 
work is showing a degree of reliability half an order of 
magnitude greater than this, of 5 in 10’ hours. 

Lear Astronics is responsible not only for design and 
construction of the flight control computer boxes, but 
also for testing and integration of the complete system, 
including the Moog flying control servo-actuators. 
These are single stage direct drive devices, using sam- 
arium-cobalt electric motors to operate the main 
hydraulic power valves; the JAS 39 is the first aircraft to 
use this new technology. 


Specifications 

Dimensions: 447 x 320 x 193 mm 
Weight: 20 kg 

Power: 309 W 

Digital channels: 3 

Independent backup: 3 
Analogue inputs: 128 

Memory: (PROM) 32 k, (RAM) 4 k 
Language: LS! HOL 

Interface: dual MIL-STD-1553B 
Reliability: 1769 h MTBF 


Status 
In development. The programme was initiated in April 
1983 and production began in 1990. 


Contractor 
Lear Astronics Corporation. 


Self-adaptive technology for flight 


control damage compensation 

The US Air Force is developing computer-based flight 
control systems to compensate for severely degraded 
aircraft handling characteristics resulting from in-flight 
damage. Aeronautical Systems Center, Wright Lab- 
oratory has completed a proof of concept flight test on 
a self-repairing flight control system which compen- 
sates for faults or damage resulting from failures, hos- 
tile action or collision. 

Under a five year programme, the Flight Dynamics 
Directorate in the Wright Laboratory will demonstrate 
increased performance, survivability and maintainabil- 
ity using the technology employed in the proof of con- 
cept flight tests. 

Work will include the development and testing of 
reconfiguration concepts which would enable maxi- 
mum performance of aircraft flight control systems af- 
ter actuator failure or control surface damage and in 
enhanced capability flight control modes. These will be 
implemented on an advanced aircraft design for dem- 
onstration and evaluation of the control reconfiguration 
concepts and their impact on aircraft design. 

Development is proceeding on integrated mainten- 
ance diagnostics in flight, using the F-15 and F-16 as tar- 
get applications. Advanced expert system techniques 
for maintenance diagnostics used the NASA F-15 


HIDEC as a demonstrator. The potential of embedding 
such systems in the flight control architecture of the 
future is being explored. 

Currently, to compensate for loss of control on one 
side of the aircraft, a pilot would have to move the con- 
trol column so that the remaining roll control from aile- 
rons and stabilators could maintain stable flight. New 
control coupling characteristics might then appear; for 
example any roll inputs might then generate pitch and 
yaw movements. Handling the aircraft might become 
so difficult that, in the stress of combat, the pilot would 
not have the opportunity to adjust. Problems with navi- 
gation, aircraft management and possibly injury would 
be too great for the pilot to handle and the only way out 
would be to eject. However, the aircraft itself might have 
some control margin left and could theoretically be 
recovered to a base. 

The programme seeks to determine how the re- 
sponse of the flight control system to pilot demands 
could be immediately modified so as to remove, as far 
as possible, the difficult handling qualities. It will 
include investigation of solutions to extreme scenarios, 
such as cases where damage is so great that the air- 
craft would be uncontrollable even with the pilot 
implementing emergency procedures. Engineers will 
analyse the feasibility of reconfiguring aerodynamic 
surfaces that normally work symmetrically (such as the 


left and right landing flaps or the left and right leading 
edge flaps) to operate asymmetrically, generating 
additional aerodynamic moments to counter the unbal- 
anced moments caused by damage. 

The reconfiguration computer software may be used 
in a self-repairing mechanism to monitor sensor inputs 
and determine if all flight control surfaces are healthy 
enough to take actions directed by the pilot. Real-time 
aerodynamic model development to determine stability 
and control parameters of an aircraft is also being pur- . 
sued in this programme. If diminished control power is 
detected, the computer decides which flight control 
surfaces to move instead, to achieve the desired air- 
craft response. 


Status 

An initial flight test of the reconfiguration software 
developed by Martin Marietta was conducted in 1985 
on board the directorate’s NC-131H TIFS. The reconfig- 
uration proof of concept software was flown aboard an 
F-15 between December 1989 and April 1990. It is more 
simple than the versions which will eventually be devel- 
oped under the programme. 


Contractor 
US Air Force Aeronautical Systems Center, Wright 
Laboratory. 
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Cockpit displays, instruments and indicators 


CHDD 6.6 and 6.8 colour displays 

The CHDD 6.6 and CHDD 6.8 are compact colour multi- 
function displays designed for helicopter and fixed- 
wing aircraft applications. Both displays feature true 
colour and operate in raster, stroke and combined ras- 
ter and stroke modes. Two light sensors adapt the 
image to the ambient light. The CHDD 6.6 features a 6 X 
6 in display; the CHDD 6.8 has a 12 in diagonal display. 


Specifications 

CHDD 6.6 

Dimensions: 211 x 233 x 356.5 mm 
Weight: 11.5 kg 

Power supply: 115 V AC, 40-440 Hz, 65 W 
Image dimensions: 156 x 156 mm 
Resolution: (raster) 500 x 500 pixels 
(stroke) 0.4 mm average, 0.7 mm max 


CHDD 6.8 

Dimensions: 326.5 X 266.2 x 365.1 mm 
Weight: 17 kg 

Power supply: 18-32 V DC, 95 W 
Image dimensions: 246 x 186 mm 
Resolution: (raster) 830 x 625 pixels 
(stroke) 0.4 mm average, 0.7 mm max 


Status 
The CHDD 6.8 is in service in Royal Navy and Spanish 
Navy Lynx and Sea King helicopters. 


Contractor 
Barco nv. 


MPRD high resolution colour 
displays 

The MPRD Series includes the MPRD 8325 10 in dis- 
play, MPRD 8337 14 in display, MPRD 9643 17 iniand 
MPRD 96571 20 in display. 

The MPRD 8325 is a compact rugged terminal which 
can display both monochromatic video and colour 
graphic images. Soft keys are included and allow sys- 
tem communications. AKB guarantees perfect colours 
from night to day conditions with CRT life-cycle ageing 
compensation. Selections, including synch tip clamp- 
ing and phase, can be accomplished through menu 
use. The display is especially suited for recording 
image quality in harsh environments. Main airborne 
applications are for electronic warfare, anti-submarine 
warfare, infra-red, radar and C%l. 

The MPRD 8337 high resolution display is tailored to 
military and special civil systems. A microprocessor is 
employed, along with an in-line CRT drive unit. A modu- 
lar design is used, with circuitry protection and BIT. The 
display is well suited for mobile installations subject to 
high magnetic field interference and other severe 
environmental conditions. Main airborne applications 
are radar, infra-red, electronic warfare, anti-submarine 
warfare and C’l. Both the MPRD 9643 and the MPRD 
9651 offer flexibility, expandability and ease of inte- 
gration with low volume and low power. Display and ter- 
minal functions are available in a compact package. 
Main airborne applications are for radar, sonar, anti- 
submarine warfare, imaging and C°l. 


Specifications 

MPRD 8325 

Dimensions: 260 x 220 x 384 mm 
Weight: 12.5 kg 

Power supply: 115 V AC, 40-440 Hz 
28 V DC option 

image dimensions: 170 x 128 mm 
Resolution: 640 x 512 pixels 
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The Barco MPRD 8337 rugged monitor (left) and 
CHDD 6.8 avionics monitor (right) 


MPRD 8337 

Dimensions: 375 x 300 x 427 mm 
Weight: 18.5 kg 

Power supply: 115/220 V AC, 40-440 Hz 
Image dimensions: 260 x 195 mm 
Resolution: 980 x 780 pixels 


MPRD 9639 

Dimensions: 387 X< 323 x 395 mm 

Weight: 24 kg 

Power supply: 115/220 V AC, 400 Hz, 28/170/270 V 
DC 

Image dimensions: 284 x 213 

Resolution: 1280 x 1024 pixels 


MPRD 9643 

Dimensions: 355 x 435 x 391 mm 
Weight: 32 kg 

Power supply: 115/220 V AC, 40-440 Hz 
28 V DC and 170 V DC options 

Image dimensions: 320 x 240 mm 
Resolution: 1152 « 900 pixels 


MPRD 9651 

Dimensions: 399 x 482 x 444.5 mm 
Weight: 35 kg 

Power supply: 115/220 V AC, 40-440 Hz 
28 V DC and 170 V DC option 

Image dimensions: 320 x 270 mm 
Resolution: 1280 x 1024 pixels 


Status 
The MPRD 9639 is in development. Others are in 
production. 


Contractor 
Barco nv. 


RGCD Series colour displays 

The RGCD Series of rugged multiscan high resolution 
colour displays includes the RGCD 6537A 14 in dis- 
play, RGCD 6551 B/5 19 in display, RGCD 8125 and 
RGCD 8325 10 in displays and the RGCD 8337 14 in 
display. 

The RGCD 6537A is designed for applications where 
space is limited and resolution requirements are very 
high. Main airborne applications are for electronic war- 
fare, anti-submarine warfare, radar, sonar and C'l. 

The RGCD 6551 B/5 is designed for low life-cycle 
cost for sensitive environments and multiple uses in 
electronic warfare, anti-submarine warfare, radar, fire- 
control and C%l. High reliability and low maintenance 
requirements are based on proven design and compo- 
nents. The system may be tailored to meet applications 
with stringent requirements. 


The RGCD 8125 and RGCD 8325 are compact rug- 
ged displays for high resolution colour images. AKB 
guarantees perfect colours from night to day conditions 
with CRT life-cycle ageing compensation. The display 
is especially suited for recording image quality in harsh 
environments. Main airborne applications are for elec- 
tronic warfare, anti-submarine warfare, infra-red, radar 
and C'l. 

The RGCD 8337 high resolution display is tailored to 
military and civil systems. A modular design is used, 
along with circuitry protection and BIT. The display is 
well suited for mobile installations subject to severe 
environmental conditions. Main airborne applications 
are for electronic warfare, anti-submarine warfare, infra- 
red, radar and Cl. 


Specifications 

RGCD 6551 

Dimensions: 500 x 430 x 533 mm 
Weight: 41 kg 

Power supply: 110-220 V AC, <220 W 
Image dimensions: 360 x 270 mm 
Resolution: 1280 x 1024 pixels 


RGCD 6537 

Dimensions: 400 < 280 x 461.5 mm 
Weight: 24 kg 

Power supply: 110-220 V AC, <220 W 
Image dimensions: 260 x 195 mm 
Resolution: 1280 x 1024 pixels 


RGCD 8125/8325 

Dimensions: 260 x 220 x 384 mm 

Weight: 12 kg 

Power supply: 115 V AC, 40-440 Hz, (8125) <55 W, 
(8325) <70 W 

Image dimensions: 170 x 128 mm 

Resolution: 640 x 512 pixels 


RGCD 8337 

Dimensions: 375 x 300 x 427 mm 

Weight: 18.5 kg 

Power supply: 115/220 V AC, 40-440 Hz, <85 W 
Image dimensions: 260 x 195 mm 

Resolution: 980 x 780 pixels 


Contractor 
Barco nv. 


SRD 6551 B colour display 

The SRD 6551 B rugged multiscan high resolution 19 in 
colour display is designed for low life-cycle cost for sen- 
sitive environments as well as multiple uses in Cl, elec- 
tronic warfare, anti-submarine warfare, radar and 
fire-control. High reliability and low maintenance 
requirements are based on proven design and compo- 
nents. The system may be tailored to meet applications 
with stringent requirements. 


Specifications 

Dimensions: 550 x 450 x 589 mm 
Weight: 43.5 kg 

Power supply: 110-220 V AC, <220 W 
Image dimensions: 360 x 270 mm 
Resolution: 1280 x 1024 pixels 


Status 
In service. 


Contractor 
Barco nv. 


Peripheral vision display 

The peripheral vision display is AlliedSignal Canada’s 
solution to prevent pilot spatial disorientation and 
improve flight safety. 

The system presents the pilot with a line-of-light pro- 
jected across the instrument panel. This laser-prod- 
uced line moves parallel to the earth’s horizon as the 
aircraft changes its attitude. As this line can be seen by 
the pilot’s peripheral vision, he will be aware of changes 
in aircraft attitude even while his attention is diverted 
outside or to other cockpit tasks. 


Specifications 

Dimensions: (control panel) 146 x 48 x 123 mm 
(processor) 127 x 51 X 318 mm 

(laser projector) 102 x 51 x 318 mm 

Weight: less than 9 kg 


Status 

In operational service on a classified USAF programme. 
Under evaluation at the Defence Research Agency, 
Farnborough on a Sea King helicopter. Also under 
evaluation on board the US Air Force F-16, the Cana- 
dian Forces CH-113 and the US Navy SH-2F ship 
motion simulator and vertifuge. 


Contractor 
AlliedSignal Aerospace Canada. 
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The AlliedSignal Aerospace Canada peripheral vision display system 


CMA-730 engine instruments 
Canadian Marconi’s opto-electronic, solid-state vertical 
scale engine instruments have been installed in a large 
number of major military helicopter and fixed-wing pro- 
grammes and in several types of corporate aircraft. 

Each instrument set is customised to the specific air- 
craft type and may display parameters for the engines, 
hydraulic system, transmission and fuel system. Each 
value Is indicated by a vertical column of lights which 
may be coloured to indicate green for normal, amber 
for caution and red for warning. In some cases, the verti- 
cal scale readouts may be augmented by digital read- 
outs for greater resolution and instrument sets have 
been produced for single, two, three and four engined 
aircraft. 

Built-in redundancy is provided by the inclusion of 
parallel solid-state circuits and dual power supplies. 
Reliability is further enhanced by the fact that there are 
no moving tapes or other mechanical devices. The use 
of fibre optics eliminates parallax completely and the 
use of incandescent lamps permits sunlight-readability. 
Versions that are fully compatible with ANVIS night 
vision goggle requirements are also available. 


Specifications 

Dimensions: depend upon application and number of 
parameters displayed 

Measurement accuracy: +0.5% full-scale reading 
Response: | s typical 

Design standard: (civil) DO-160 

(military) MIL-E-5400 Class 1A 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 


CMA-883 keyboard unit 
The CMA-883 KeyBoard Unit (KBU) is a multipurpose 
unit for use where alphanumeric data entry is required. 
The keyboard can be software configured to include 
specific mode keys in addition to the standard alphabet 
and numbers. For example, when the Comm key is 
selected, the keyboard is configured as a control unit 
for frequency tuning, channel selection and other radio 
operations. The integral liquid crystal 16-character dis- 
play shows key selections as they are performed. It can 
also be used to prompt the operator for required inputs. 
The CMA-883 comes complete with its own circuitry 
for interfacing with other systems through a databus. 
The KBU is a convenient device for centralising many 
cockpit operations. 


Canadian Marconi CMA-730 engine instruments for the AH-64A Apache helicopter 


The CMA-883 keyboard unit 


Specifications 

Dimensions: 146 x 95 x 165 mm 
Weight: 1.6 kg 

Power supply: 28 V DC, 3 W max 


Display: dichroic liquid crystal, 16 alphanumeric 
characters 
Status 


No longer in production. 


Contractor 
Canadian Marconi Company Avionics Division. 


CMA-2010 groundspeed and drift 


angle indicator 

The CMA-2010 indicator provides a continuous digital 
display of groundspeed and drift angle. Orthogonal air- 
craft velocities are output directly to the indicator via an 


The CMA-2010 groundspeed and drift angle 
indicator 


ARINC 575 digital databus from Doppler velocity sen- 
sors or navigation systems. 

It is a microprocessor-controlled unit that eliminates 
the need for generation, amplification and intermediate 
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processing of signals required for typical electromech- 
anical indicators. The microprocessor also controls the 
alphanumeric display of associated diagnostic/test 
functions and coded error messages for maintenance 
purposes. 


Specifications 

Dimensions: 165 x 83 x 39 mm 

Weight: 0.56 kg approx 

Power supply: 28 V DC; MIL-STD-704A, Cat B 
Display: sunlightreadable to 10 000 ft candles. NVG 
compatible to ANVIS 6, Gen Ill. Two 16 segment fibre 
optic readouts, each of 3 digits. Photosensitive control 
of display intensity 

Parameters: groundspeed: 0-999 kts (0-1999 optional) 
Speed up/slow down bug 

Drift angle: left or right, 0-45° 

Test and memory (data invalid) annunciators. 
Accuracy: drift angle in tenths of 1° 

Groundspeed in increments of 1 kt 

Interfaces: ARINC 575 series digital databus 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 


CMA-2014 multipurpose control 
and display unit 

The CMA-2014 is a CRT-based colour display system 
designed primarily as a cockpit management system. 
Versatility is provided by means of a full alphanumeric 
keyboard and ARINC 739 compatibility, as well as by an 
extensive graphics capability and an eight-colour dis- 
play with high contrast ratio. The unit is electrically com- 
patible with Canadian Marconi’s CMA-771 Omega/VLF 
navigation system without wiring changes and is fitted 
with an ARINC 739 connector for other applications. It 
is also a major component of the CMA-771 and 
CMA-900 navigation management systems and is avail- 
able for OEM applications. 


Specifications 

Dimensions: 248 x 146 x 172 mm 

Weight: 3.4 kg 

Power supply: 28 V DC, 35 W max 

5 V AC for integral lighting 

Display: bit mapped raster scan CRT, 128 x 96 pixels; 
8 lines of 16 characters; 8 colours plus highlighting, 
image overlays, graphics and multiple display pages 
Keyboard: 56 keys including 8 soft keys 
Specifications: TSO C113, SAE AS 8034, SAE 
ARP1874 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 


Canadian Marconi’s CMA-2014 multipurpose 
control and display unit 


CMA-2040 colour video monitor 
The CMA-2040 is a rugged, low power, lightweight 5 x 
7 in (127 X 178mm) colour monitor. Two logic level 
switched video inputs are available, with brightness and 
contrast controls remoted via a standard Cannon 
DCM37P connector. 

When operated within a closed housing, the 
CMA-2040 has been designed to comply with MIL- 
STD-461B Notice A and environmental test conditions 
as set down in MIL-STD-810C. 

An optional integral multi-output power supply is 
available, designed to interface the CMA-2040 with 
MIL-STD-704/1275A 28 V sources. 


Specifications 

Dimensions: 333 x 216 x 178 mm 

Weight: 9 kg 

Display Size: 127 x 178 mm (229 mm diagonal) 
Cooling: convection 

Resolution: vertical 590, horizontal 800 (visible lines) 
Linearity: +3% of vertical height; +3.5% of width 
Geometry: 4:3 aspect ratio; deviation less than 2% 
within a circle corresponding to picture height 
Convergence: deviation from ideal less than 0.6% 
within a circle of diameter 90% of picture height 
Video Inputs: RGB: composite synch on green, Zo=75 
ohms 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 


The CMA-2040 colour video monitor 


CMA-2048 multipurpose display 
system 


The CMA-2048 is a self-contained electroluminescent 
display system that requires only 165 mm behind the 
instrument panel. This intelligent display incorporates 
its Own processing and memory with a high-speed 
graphics capability and interfaces directly with a MIL- 
STD-1553B or customer-specified databus. The 102 x 
203 mm display is sunlight-readable and night vision 
goggle compatible. 
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The CMA-2048 multipurpose display system 


Specifications 

Dimensions: 258 x 183 x 133 mm 

Weight: 4.54 kg 

Power supply: 28 V DC, 60 W max (MIL-STD-704) 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 


CMA-2055 integrated 


instrumentation display system 
The single unit CMA-2055 Integrated Instrumentation 
Display System (IIDS) reduces the cockpit space 
required to display a variety of information including 
engine, transmission, electrical, fuel and hydraulic par- 
ameters, caution/warning annunciators and rotor 
track/balance and vibration monitoring data. With the 
system, associated parameters are grouped together 
thereby increasing the rate of transfer of information to 
the pilot. The IIDS also stores engine in-flight perform- 
ance data for subsequent downloading to a ground- 
based computer for trend monitoring and analysis. 
The liquid crystal technology used in the IIDS has 
excellent resolution, wide viewing angle and provides 
high contrast under all lighting conditions. Canadian 
Marconi’s approach in using this technology enables 
the design of displays that are lightweight, compact 
and highly reliable. 


Status 

The IIDS is being developed for the McDonnell Douglas 
Explorer helicopter. Production deliveries began in 
1992. 


Contractor 
Canadian Marconi Company Avionics Division. 


CMA-2056 multifunction display 


system 

The CMA-2056 is a high brightness CRT-based colour/ 
monochrome display system that has been designed 
for minimum cost, power consumption and weight. All 
electronics and interfaces are contained in one LRU; no 
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Prototype of the Canadian Marconi integrated instrumentation display system for the McDonnell Douglas 
Explorer helicopter 


remote symbol generator or electronics unit is required. 
The CMA-2056 has full graphics capability, is visible in 
direct sunlight and is ANVIS (Class 1 Type B) 
compatible. 

The CMA-2056 can interface with a wide range of 
other avionic equipment via the MIL-STD-1553B or 
ARINC 429 databus. A discrete interface assembly can 
be added to integrate other avionic systems that are not 
to MIL-STD-1553B or ARINC 429. 


Specifications 

Dimensions: 349.7 x 200.7 x 200.7 mm 

Weight: 18.88 kg 

Power supply: 28 V DC, 100 W max 

Cooling: convection 

Operating modes: colour, with any of eight colours dis- 
played from a palette of 4096. Monochrome (green or 
white) with grey scales 

Display size: 152 x 152 mm 
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Display format: 60 Hz; 525 lines non-interlaced graph- 
ics with 512 x 512 x 3 pixels; 525 or 875 lines interlaced 
Key switches: integrated front panel keyboard with 18 
soft keys and 4 dedicated keys 

Interfaces: MIL-STD-1553B RTU, dual RS343 video 
inputs, dual RS232/RS422 ports, remote keyboard 
(optional), direct voice input (optional), RGB linear 
video input (sync on green), RGB linear video output 
(for remote access), spare capacity for custom 
interfaces 

Environment: MIL-E-5400 Class 1A 

Reliability: 5000 h MTBF 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 


The Canadian Marconi Company CMA-2056 


multifunction display system 


Command display unit 

The Computing Devices electroluminescent Command 
Display Unit (CDU) is part of a comprehensive range of 
display modules available in a variety of sizes and resol- 
utions. The CDU’s operational characteristics make it 
suitable for both commercial and military uses and it is 
available in industrial and MiL-Spec versions. 

The rugged, lightweight and compact CDU is 
designed for use in fixed-wing aircraft and helicopters. 
With a range of display and control functions, the unit 
can easily be integrated into both new and existing sys- 
tems and be adapted to meet specific avionic require- 
ments. It comprises a 3 X 5in (76.2 X 127mm) 
electroluminescent panel, an 8088 programmable 
microprocessor, built-in power supply and optional 
touch-sensitive overlay. The display has viewing angle 
greater than 120°, is sunlight-readable and is night 
vision goggle compatible. 


Specifications 

Dimensions: 146 x 200 x 152.4 mm 
Weight: 3.18 kg 

Power supply: 18 to 32 V DC, 25 W 
Reliability: >20 000 h MTBF 


Status 

In service with the Canadian Atmospheric Service in the 
Dash 7 aircraft as part of the Ice Reconnaissance Data 
Collection System. 


Contractor 
Computing Devices Canada Ltd. 


The Computing Devices command display unit 


Data entry display system 

The data entry display set consists of two units: a Data 
Entry Display (DED) assembly and a power supply. The 
DED assembly is a sunlight-readable upfront display 
developed under the F-16 multinational staged 
improvement programme. The display unit, although 
graphics capable, usually provides five lines of 24 
characters and is used for presenting communications, 
navigation and IFF data. The DED set has been under 
high rate production since 1981. 

The purpose of the DED is to take in serial data ina 
raster scan format and display it on a 76 mm wide by 
25 mm high screen. The display screen is composed of 
three LED display modules, each of which provides an 
array of 64 x 64 pixels on a 25 & 25 mm viewing sur- 
face. The DED is designed to store a serial bit stream of 
data and display it in raster scan format on ascreen 192 
pixels wide by 64 pixels high, consisting of three mod- 
ules. In order to keep the information updating process 
as independent from internal timing constraints as 
possible, two identical memories are provided in the 
DED. When one memory is used to refresh the screen 
the other memory is available for updating. When the 
memory which is being updated becomes completely 
filled, the memory functions are exchanged so that the 
memory with the latest complete set of data is used to 
refresh the screen and the other memory is available for 


The Litton Canada data entry display assembly 


updating. Each memory has one bit of storage available 
for each pixel on the screen. 

In addition to the circuitry required to provide the dis- 
play, the DED also contains independent fault detection 
and temperature alert discretes and a thermostat to en- 
able in-flight non-interruptive monitoring. 


Status 
In production for the General Dynamics F-16C/D. 


Contractor 
Litton Systems Canada Ltd. 


General-purpose control/display 
unit 

The General-Purpose Control and Display Unit 
(GPCDU) developed by Litton Systems Canada is tar- 
geted to provide the main interface between the crew 
and a variety of aircraft systems. The purpose of the unit 
is to facilitate data entry and control of communication, 
navigation and reconnaissance systems for either fixed- 
wing aircraft or helicopters. The primary interface with 
the user is a sunlight-readable LED display providing 10 
lines each of 24 characters. A modular design 
approach allows for flexible reconfiguration of the front 
panel and for the use of up to 80 rotary or keyswitch 
control functions. 

The GPCDU has a powerful processing capability 
and has a variety of external electronic interfaces 
including RS422, ARINC 429 and MIL-STD-1553. The 
unit can interface with a MIL-STD-1553 multiplex bus 
both as a remote terminal or as a bus controller. There 
are also 24 signal conditioned discrete input interface 
circuits and four buffered discrete output interface cir- 
cuits capable of driving external loads. 


Specifications 

Dimensions: 146 x 196 x 183 mm 
Weight: 4.5 kg 

Power: 50 W max 
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The Litton Canada general-purpose control/dis- 
play unit 


Status 
In production. 


Contractor 
Litton Systems Canada Ltd. 


Liquid crystal displays 

Litton Systems Canada is developing flat panel multi- 
function displays and modular display processing sys- 
tems. They utilise matrix liquid crystal display 
technology to produce high resolution colour and 
monochrome multifunction displays. These displays, 
possessing approximately 50 in? (822 cm?) of surface 
area, are in development, offering improved volumetric 
efficiency, weight, reliability and high ambient perform- 
ance, compared with today’s colour CRT counterpart. 

Various configurations of display processors are 
being developed to support the generation of two- and 
three-dimensional pictorial display formats and plan 
and perspective maps in modular avionics 
environments. 

Litton is developing a backlit dot matrix Liquid Crys- 
tal Display (LCD) for the military cockpit. The display is 
400 x 640 pixels over a 120 &X 192 mm area and pro- 
vides an interactive pilot interface to an anti-submarine 
warfare system. The display is monochromatic green 
and is capable of presenting alphanumerics and full 
vectorgraphics. An infra-red and pressure-sensitive 
touch-screen provides two-way communication for the 
crew in all operational and tactical modes. Anti-reflec- 
tive and contrast enhancement filters, combined with 
highly efficient backlighting, provide a display which is 
viewable at all times in the cockpit. 


Specifications 

Dimensions: 292 x 171 x 203 mm 
Weight: 5.9 kg 

Power: 50 W nominal 


A Litton liquid crystal display 


Five of the six Litton colour active matrix liquid crystal displays installed in a C-130 instrument panel as part 
of the US Air Force C-130 reliability and maintainability technology insertion programme 


Status 

In development. In February 1991 a US Air Force C-130 
aircraft with six Litton active matrix liquid crystal dis- 
plays became the first military aircraft to fly with a fully 
operational glass cockpit using active matrix LCDs. 


Contractor 
Litton Systems Canada Ltd. 


Multicolour display 

The multicolour display provides a mechanically and 
dimensionally identical unit to the traditional 3 in CRT 
with a modern flexible digital interface. 

The display surface utilises flat panel LED tech- 
nology and provides 128 x 128 colour pixels with a dis- 
play module mounting depth of 2in. Each pixel 
consists of two LEDs mounted adjacent one another - 
one green and one red. Pixel colour data stored in the 
unit’s image memory causes either green or red LEDs 
to illuminate. An amber pixel is produced by energising 
adjacent green and red LEDs simultaneously. Since 
each LED is addressed individually, the complete set of 
red or green LEDs can be disabled through a software- 
controlled switch, allowing a monochrome display 
presentation for special applications or conditions. 


The Litton Canada programmable touch panel 


Overall display brightness is controlled through a 
variable pulsewidth technique. With this implemen- 
tation, a luminance output dynamic variation of 1000:1 
can be provided. In most applications a switch 
mounted in the lower bezel is used for display bright- 
ness control. 

A common chassis is used for mounting of the dis- 
play module and for housing the power supply and pro- 
cessor/interface circuit cards. A single connector is 
provided for both power and signal input/output. A 
number of serial digital interfaces can be made avail- 
able, including MIL-STD-1553A/B, RS232 and RS422. 


Specifications 

Dimensions: 82 < 82 x 195.6 mm 
Weight: 1.73 kg 

Power supply: 28 V DC, 40 W 
Reliability: 15 000 h MTBF 


Contractor 
Litton Systems Canada Ltd. 


Programmable touch panel 

The Programmable Touch Panel (PTP) replaces many 
single function dedicated switches with 20 discrete dis- 
plays, each of which has 560 individually addressable 
LEDs. The PTP has either infra-red or tactile switching 
mechanisms. It has an inherent RS232/422 interface, 
an onboard processor, 16 k of user RAM and measures 
only 203 x 152 x 30 mm. PTPs are also available with a 
2-line by 20-character scratchpad. The PTP, because of 
its modular design, can be reconfigured to meet all size 
and space requirements. The displays are sunlight 
readable, night vision goggle compatible and their 
design attributes are associated with MIL-E-5400 Class 
1 specifications. 


Status 
No longer in production. 


Contractor 
Litton Systems Canada Ltd. 


BVF-2 computing and shaping 
unit 

The BVF-2 computing and shaping unit is used in dis- 
plays for receiving and processing information, indi- 
cation control and system operation mode control. The 
unit is provided with BIT. It accepts ARINC 429 and 
ARINC 708 inputs, has an event input/output device 
and a tone audio frequency signal output. 


Specifications 

Dimensions: 8 MCU 

Weight: 10.5 kg 

Power supply: 115 V AC, 400 Hz, 41 VA 


Contractor 
Aviaexport. 


Gamma 5101 rapid information 


presentation system 
The Gamma 5101 system provides data reception from 
a bus line, screen display of up to 11 items of alphanu- 
meric information, screen display in 16, 32 or 64 
columns, graphic display and recording, conversion 
and presentation of information. 


Specifications 

Weight: 62.5 kg 

Power supply: 115 V AC, 400 Hz, 280 VA 
27 V DC, 270 W 


Contractor 
Aviaexport. 


KISS-1-2 integrated information 


indicating system 

The KISS-1-2 integrated information system produces 
signal and parameter information on the condition of 
the power-plant and aircraft systems, emergency con- 
dition, warning and advice signals, information on fail- 
ure of airborne equipment, tone aural signals to warn 


ALEV 3 laser airspeed 


measurement system 
Sextant Avionique in collaboration with several French 
Government research agencies has been testing an air- 
speed measurement system based on a carbon dioxide 
laser radiating at 10.6 microns. Developed for flight test 
reference purposes, it was flight-tested during 1987 on 
a Mirage Ill at the Bretigny flight test centre up to alti- 
tudes exceeding 45 000 ft and speeds up to Mach 1.4. 
The system can measure angle of attack and side-slip 
with an accuracy of better than 0.1° above 200 kts. 
The ALEV 3 system is used as a precise measure- 
ment device for in-flight testing, including calibration of 
the air data systems and expansion of the performance 
envelope. The system is accurate to better than 0.5 kt 
along each axis, throughout the aircraft’s flight 
envelope. 


Specifications 
Weight: 36 kg 
Power: 350 VA 
Accuracy: 0.5 kts 


Status 
In production. The ALEV 3 has been delivered to Aero- 
spatiale for A340 flight trials. 


Contractor 
Sextant Avionique. 


Attitude director indicator 
Sextant Avionique produces a wide range of attitude 
director indicators for both civil and military use. 

The current range provides a wide choice of instru- 
ments and features flight director command bars, fail- 
ure flag indicators and warning lights for decision 
height alerting. Some instruments include a basic yaw 
indicator for additional assistance in asymmetric flight. 
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the crew of danger and signals for switching on the 
master warning lights. The system is provided with test 
equipment which transmits failure signals to the air- 
borne recorder. 

The KISS-1-2 consists of the multipurpose indicator, 
computer unit, image shaping unit, signal conversion 
unit and indication control panel. 


Specifications 
Weight: 98 kg 
Parameters: 500 
Display colours: 7 
Tone aural signals: 4 


Contractor 
Aviaexport. 


KSEIS integrated electronic 
indication and warning system 


The KSEIS integrated electronic indication and warning 
system produces flight director information, signal and 
parameter information on the condition of the power- 
plant and aircraft systems, emergency condition, warn- 
ing and advice signals, information on failure of air- 
borne equipment and tone aural signals to warn the 
aircraft crew of danger. 

The system consists of a multipurpose indicator, 
control panel and computing and shaping unit. 


Specifications 
Weight: 130 kg 
Parameters: >250 
Display colours: 7 
Tone signals: 7 


Contractor 
Aviaexport. 


PS-1 multifunction control panel 
The PS-1 multifunction control panel is designed to dis- 
play instructions as well as current, input and test data 


FRANCE 


The Sextant Avionique ALEV 3 laser airspeed 
measurement system 


Status 

Current military programmes include Transall C-160, 
Dassault ATL2 Atlantique, Aerospatiale Nord 262 and 
Eurocopter SA 341 and SA 342 helicopters. Civil stan- 
dard attitude director indicators are fitted in Airbus 
Industrie’s A300/A310. 


Contractor 
Sextant Avionique. 


for the operator. Selection of the operating modes and 
data entry are effected by a keyboard consisting of 
mode, digital and multifunction keys. 

Two LED screens on the control panel display the 
data received from a digital computer. The upper 
screen displays the data on selected modes and 
instructions for the operator, and the lower screen dis- 
plays the purpose of the multifunction keys and the 
input data. The exchange of data with two airborne digi- 
tal computers is effected by means of serial bipolar 
code and event signals. 


Specifications 

Weight: 6 kg 

Power supply: 115 V AC, 400 Hz 
Displayed frames: up to 256 

Display field capacity: 300 symbols 
ROM capacity: 256 pages by 96 symbols 


Contractor 
Aviaexport. 


SEI-85 electronic indication 


system 

The SEI-85 electronic indication system produces flight 

director information, navigation information and 

weather radar data. It processes the input information 

and generates signals based on the received quality. 
The system consists of a multipurpose indicator, 

control panel and computing and shaping unit. 


Specifications 
Weight: 92 kg 
Display colours: 7 


Contractor 
Aviaexport. 


Cabin pressure indicator 

The cabin pressure indicator provides an integrated 
display of attitude, vertical speed and cabin differential 
pressure, using dial and pointer indications. The unit’s 
electronics operate on inputs from solid-state sensors. 
Alarm signals operate if the maximum allowable values 
are exceeded on either the cabin altitude or the inside/ 
outside differential pressure. The integrated unit simpli- 
fies installation on the flight deck and improves the 
reliability compared with that of using three separate 
instruments. 


Status 
In production for the Aerospatiale/Alenia ATR-42. 


Contractor 
Sextant Avionique. 


Colour displays 

Sextant Avionique is proposing a colour display func- 
tion for all commercial and military aerospace, marine 
and ground applications. The proposals range from 
one full raster shadow-mask display module to a com- 
plete system, including several display modules and 
the associated symbol generator units. 

The tubes are proposed in ARINC format but shape 
and volume can be adapted to suit requirements such 
as in the Rafale head-down display and for the Super 
Puma Mk II display. 


Contractor 
Sextant Avionique. 


Digital VOR/DME 
The Sextant Avionique VOR/DME instrument takes 
navigation data derived from suitable ground beacons 
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The Sextant Avionique digital VOR/DME 
instrument 


and processed by a flight management system such as 
the Collins Pro Line, using an ARINC 429 digital data- 
bus. It requires a 28 V DC input and weighs less than 
2.1 kg. 


Status 
In production. 


Contractor 
Sextant Avionique. 


Dracar digital map generator 

Designed for modern aircraft, the Dracar digital map 
generator provides information on terrain for both 
head-up and head-down displays. In automatic mode, 


The Dracar digital map display 


The full colour head-level liquid crystal display for the Rafale 


* 


res 


images are computed to take account of aircraft pos- 
ition and show the terrain as it would appear through 
the front of the aircraft. In manual mode the point of 
view can be slewed manually to fore and aft, left and 
right and up and down. Images may be superimposed 
on the HUD, either as a direct profile comparison with 
the outside terrain or in conjunction with FLIR imagery. 
The map generator can also display a plan view of ter- 
rain and false colour can be added to provide a ground 
collision avoidance mode. 

The database contains Digital LandMass System 
(DLMS) data or raster paper charts. The synthesised 
three-dimensional image can be either standard map 
imaging with better visual quality or use an expert sys- 
tem for integration of mapping data to optimise the 
trajectory. 


Specifications 

Resolution: 512 < 512 pixels 
Coverage: 

(1:100 000 scale) 500 000 km? 
(1:250 000 scale) 3 000 000 km? 


Status 
In development. 


Contractor 
Sextant Avionique. 


Electronic flight instrument 
system for the A310/A300-600 


The electronic flight instrument display designed for 
the A310 uses six identical 6.25 x 6.25 in (159 x 
159 mm) shadow-mask colour CRTs. Each pilot has on 
the flight panel in front of him a pair of EFIS instruments: 
a primary flight display CRT which replaces the conven- 
tional electromechanical attitude director indicator and 
a navigation display CRT which supplants the earlier 
horizontal situation indicator and weather radar dis- 
plays. Each pair of CRTs is driven by a single symbol 
generator and a third system acts as a hot standby. Also 
associated with each EFIS pair is a control/display unit. 
Two more displays on the centre panel represent what 
is called the Electronic Centralised Aircraft Monitor 
(ECAM) display, presenting information on aircraft sys- 
tems in any phase of flight and schematic diagrams of 
the hydraulic or electrical systems, for example, to 
supervise their operation. One of them is normally 
reserved for warnings, the other for systems. The 
ECAM system operates independently of the pilots’ 
EFIS instruments, being driven by two symbol gener- 
ators (one operational, the other a hot spare) and a sin- 
gle control unit mounted on the throttle box. All six 
CRTs are interchangeable, reducing the number of 
spares required. Frame repetition frequency is 70 Hz. 

Sextant Avionique has continued to refine the sys- 
tem. Colour stability and visibility of the displays in high 
ambient lighting conditions have been demonstrated, 
the latter at 100 000 Iux instead of the 85 000 lux speci- 
fied. Nine colours are used on the primary flight display, 
seven are employed for symbology to avoid confusion 
and blue and brown represent the sky and earth. A uni- 
formly smooth sky unmarred by the raster scan was 
achieved by slightly out of focus imaging and has 
proved particularly acceptable to the eye. The three- 
dimensional effect familiar to pilots who have used elec- 
tromechanical primary flight displays has been 
achieved by masking certain symbols when they would 
normally be occulted by others mounted further for- 
ward in the instruments. Sextant Avionique and Airbus 
Industrie have devised, therefore, a presentation which 
is instantly recognisable as that of a typical primary 
flight display, but one that can also utilise the vast quan- 
tity of newly available digital data circulating within an 
aircraft on the databus. Airbus Industrie and Sextant 
Avionique have added the following information to the 
periphery of the instrument: a moving speed scale 
along the left-hand edge with its standard symbols gen- 
erated by computer, a selected pressure altitude read- 
out along the righthand edge, an autopilot and 
autothrottle mode annunciator along the top edge and 
radio altimeter heights along the lower edge of the 
instrument. 

For the navigation display, classic compass card 
symbology has been retained, again in conjunction with 
the flexibility that digital sensing and processing 
affords. Its use is innovative in that it creates new sym- 
bology to suit each phase of flight, in the form of an 
electronic map display with five distance scales 


NN 


The Airbus A310 flight-deck 


Presentation of the Sextant Avionique electronic 
horizontal situation indicator showing planned 
track between bad weather and waypoints 


marking the course to be followed with radio waypoints 
and their identifying codes. On selection by the pilot, a 
three colour weather map can be superimposed on the 
navigation map, resulting in the saving of panel space 
that would be required by a separate weather CRT and 
the more comprehensible integration of weather and 
navigation information. The warning and system status 
CRTs on the centre panel show information previously 
unavailable to flight crews. In addition to special alarms, 
failure warning is given by presenting the crew with syn- 
optic displays of failed systems, indications of vital 
actions to be followed to meet the difficulty and the 
effects on other systems. 

The possibility of common mode faults affecting the 
software in the two sets of flight director equipment is 
eliminated by using different software for each. The two 
sets of software were developed by two teams working 
independently of one another in different localities. 
Software was implemented in machine code. 


Status 
In production for the Airbus A310 and A300-600. 


Contractor 
Sextant Avionique. 


Electronic flight instrument 
system for the A320 


In August 1984 Sextant Avionique was selected to 
develop and build the electronic flight instrument sys- 
tem for the Airbus Industrie A320 airliner. The system 
for this aircraft is an integration of the EFIS and ECAM 
CRT suites installed on the earlier A310, although witha 
number of important differences. 

As with the A310 there are six CRT displays, but their 
disposition on the instrument panels is different. While 
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The electronic instrument system for the A330 and A340 includes six shadow-mask colour CRTs 


on the earlier aircraft the flight director and navigation 
director are stacked vertically with the two ECAM instru- 
ments side-by-side on the centre panel, on the A320 the 
pilots’ CRTs are ranged side by side, with the ECAM 
displays situated one above the other. The CRTs them- 
selves are larger, 7.25 X 7.25 in (184 x 184 mm), com- 
pared with 6.25 x 6.25 in (159 x 159 mm), so that more 
symbology can be displayed without congestion. Each 
CRT can show at least seven colours. The upper 
ECAM, for the first time, shows primary engine par- 
ameters, replacing the 10 conventional electromech- 
anical dial instruments on the A310. The lower ECAM 
will normally display systems information, such as elec- 
trical or hydraulic circuits, to show the location of faults. 
Confidence in the electronic display generated by A310 
experience has resulted in the decision to delete most 
of the traditional electromechanical dial and pointer 
instruments, retaining just a few as a backup in the 
most important functions. 

As with the A310 system, all six CRTs are identical 
and interchangeable. However, whereas the A310 
employs five symbol generators to drive them, the A320 
uses only three, and with more complex functions they 
are called display management computers. All three 
are identical. The CRTs and computers are grouped 
within very advanced architecture, permitting extensive 
redundancy. In the event of a CRT, sensor or computer 
failure the system automatically reconfigures itself, with 


top priority given to flight commands and engine warn- 
ing. At the same time there has been a significant 
weight decrease from 153 kg to 115 kg. As with the 
A310 system, elimination of software errors in the 
pilots’ flight director instruments is accomplished by 
the use of two independent development teams. How- 
ever, unlike the earlier equipment, software is 
implemented in high order language. 


Status 
In production for the Airbus A320. 


Contractor 
Sextant Avionique. 


Electronic instrument system for 
the A330/A340 


In 1989 Sextant Avionique was selected to develop the 
electronic instrument system for the Airbus A330 and 
A340. The system is an integration of the EFIS and 
ECAM CRT suites. The EFIS system integrates the flight 
director and the navigation director with a weather 
radar link. The upper ECAM shows the primary engine 
parameters while the lower ECAM displays 15 system 
pages such as electrical, hydraulic, fault location, 
doors, bleed, brake circuits, auxiliary power unit, sec- 
ondary engines, etc. 

The system uses six identical 7.25 x 7.25 in (184 x 
184 mm) shadow-mask colour CRTs and three display 
management computers. In the event of a CRT, sensor 
or computer failure, the system is automatically reconfi- 
gured with top priority given to flight commands and 
engine warning. 


Specifications 
Weight: 10 kg 
Display dimensions: 184.1 x 184.1 x 355.6 mm 


Status 

In production. The A340 electronic instrument system 
was certified at the end of 1992. Certification for the 
A330 system is expected at the end of 1993. 


Contractor 
Sextant Avionique. 


FCD 34 colour displays 

The FCD 34 is a high resolution shadow-mask full col- 
our multimode CRT display, using video scanning or 
stroke and raster images to show information on flight 
and engine control, navigation and weapon status. With 
a 3.5 x 4.5 in screen, the FCD 34 compact units adapt 
to the instrument panels of combat or training aircraft, 
either as original equipment or as a retrofit. 
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This head-down multi-mode display is an example 
of the Sextant Avionique FCD 34 display 


Status 

The FCD 34 has been selected for the French Air Force 
Mirage 2000D and the Mirage 2000-5 and Mirage 2000 
Strike export versions. 


Contractor 
Sextant Avionique. 


Gyro horizons 

Sextant Avionique gyro horizons have been installed on 
virtually all commercial transport aircraft. Today, 
approximately 150 airlines and 30 air forces use Sex- 
tant Avionique gyro horizons as standby attitude refer- 
ence instruments. 

The new Series H3XX gyro horizons are 3 ATI sized 
and weigh about 1.5 kg. They make extensive use of 
modern alloys, have built-in static inverters and gyro 
speed monitors, and Sextant Avionique patented sim- 
plified erection and anti-spin devices. The basic ver- 
sions include H301 (drum display), H321 (sphere 
display) and H341 (sphere display with ILS capability). 


Status 

A related gyro horizon is the 4 ATI size H150 standby 
attitude indicator selected by Boeing for the 757 and 
767 airliners. Other current production applications 
include: H301 for Airbus Industrie A300-600 and A310, 
Socata Epsilion and Casa CN-235; H321 for Eurocopter 
365N helicopter and Embraer EMB-312; and H341 for 
Saab 340 airliner. The H342 has been selected by Air- 
bus for the A320 and Boeing for the 747-400 with a 
sphere display including ILS pointers and BCRS func- 
tion. Airbus has selected the H321 for the A340. 


Contractor 
Sextant Avionique. 


Icare map display and Mercator 
remote map reader for the Mirage 
2000N 


Sextant Avionique’s involvement with head-down dis- 
plays stems from the CRT imaging device designed in 
the 1950s as a radar display for the Vautour night 
fighter. The system was the first French equipment of 
its kind and it led to the development of the moving- 
map display produced for the French Air Force, in 
which navigation and weapon delivery information was 
superimposed on optically projected map images, the 
maps being stored on film and moved across the dis- 
play area in accordance with aircraft movement. 


The Sextant Avionique Mercator remote map 
reader 
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Sextant Avionique, under a French Ministry of De- 
fence contract, has developed for the Dassault Mirage 
2000N aircraft an integrated electronic map system 
with two full colour display units, collecting data from 
the electronic Mercator Remote Map Reader (RMR) as 
well as from radar and aircraft symbol generation. 

Two Mercator RMRs have been involved in flight 
trials by the US Air Force, while in France the first lcare 
systems entered operational use in 1986 with the 
French Air Force. 


Status 
In production. 


Contractor 
Sextant Avionique. 


LCD engine indicator 

The LCD engine indicator uses a 4 ATI size liquid crys- 
tal display screen with the same technology as Sextant 
Avionique’s 3 ATI VSI/TCAS instrument. The basic 
engine instrument comprises three screens which dis- 
play data from the FADEC system, secondary sensors, 
fuel management computer and APU. 


Status 
In production. Selected by Dassault for the Falcon 
2000. 


Contractor 
Sextant Avionique. 


A Sextant Avionique flat panel instrument engine 
control display 


Low airspeed system 

Sextant Avionique has acquired the VIMI exclusive 
licence and has developed the low airspeed system 
(CLASS) as an answer to the problem of low airspeed 
measurements in helicopters for flight management, 
navigation and weapon firing requirements. 

Using the helicopter’s flight characteristics and, in 
particular, the measurement of cyclic pitch controls 
and attitudes, CLASS allows the combination of low air- 
speed computed data with conventional air data 
measurements to provide airspeed information. This 
information is valid throughout the flight range and 
requires no additional external mobile probes. 


Status 
In production for the Eurocopter Tiger helicopter. 


Contractor 
Sextant Avionique. 


Migrator avionics suite 

Migrator is an avionics suite designed for 70-130 pass- 
enger aircraft. It provides primary air data and inertial 
reference, long range navigation using GPS, flat panel 
LCD standby instruments, automatic flight control, 
warning management, flight management, data acqui- 
sition for other systems and built-in maintenance of all 
Migrator subassamblies. 

Migrator also offers three optional functions: a Cen- 
tral Maintenance Function (CMF) which centralises all 
failures recorded by the other systems such as radio, 
weather radar and servo-systems connected to 
Migrator; an Aircraft Condition Monitoring System 
(ACMS) which monitors and records a number of par- 
ameters, in particular engine data, and an Aircraft Com- 
munications and Automatic Reporting System 


Migrator provides integrated avionics for 70-100 
seat aircraft 


(ACARS) for VHF transmission of data from the ACMS 
and other systems to the ground. Migrator is available 
in two configurations. The basic configuration is for 
regional airlines flying mainly scheduled flights 
between cities. This configuration offers an autopilot 
allowing Cat Il approaches and an RNav flight manage- 
ment system which fully meets the minimum oper- 
ational procedure objectives that European and North 
American ATC authorities will implement in the next few 
years. Adding spare modules to the integrated flight 
computer also allows aircraft with this configuration to 
stay in service for several days after an initial failure, 
before returning to their maintenance station. The sec- 
ond configuration is designed for regional airlines oper- 
ating on feeder networks for major airports. In this case 
a fail-passive autopilot is incorporated in the basic IFC 
volume, providing Cat II[A autoland capability which 
can be extended, if needed, to Cat IIIB. In addition, a 
flight management system handles automatic oper- 
ation of the flight plan. The system’s ability to memorise 
all routes flown by the airline ensures worldwide 
coverage. 


Contractor 
Sextant Avionique. 


SMD66 integrated multifunction 
display 

The SMD66 is a multipurpose electronic display devel- 
oped for use on helicopter and fixed-wing aircraft flight 
decks. The full colour high resolution shadow-mask 
fully integrated display is capable of providing stroke 
and raster image for primary flight, navigation and tacti- 
cal displays and systems, and engine monitoring. The 
image measures 6 X 6 in (152 x 152 mm). The display 
features brightness automatic setting up to 8000 ft can- 
dles, to improve legibility, and is compatible with night 
vision goggles. 


Status 

In production for the Super Puma Mk 2. The SMD66 is 
the last in a family of cockpit displays which equip the 
Airbus A310, A300-600, A320, A330, A340, Mirage 
2000 and Rafale. 


Contractor 
Sextant Avionique. 


The Sextant Avionique SMD66 integrated 
multifunction display 


Smoke detection control unit 

The Smoke Detection Control Unit (SDCU) is part of the 
Cerberus Guinard smoke detection system which cen- 
tralises the data from smoke detectors, processes it 
and generates the alarms for the flight-deck. 


Contractor 
Sextant Avionique. 


The Sextant Avionique smoke detection 
control! unit 


Standby gyro horizon 

This instrument provides the crew with pitch and roll 
attitude information in the case of failure of the primary 
flight instrumentation. It will operate even in the case of 
a total power supply failure. 


Contractor 
Sextant Avionique. 


The Sextant Avionique standby gyro horizon 


TCAS resolution advisory/traffic 
advisory VSI 


Sextant Avionique’s Resolution Advisory/Traffic Advis- 
ory (RA/TA) VSI combines the vertical speed and Traf- 
fic alert Collision Avoidance System (TCAS) 
information on a3 ATlinstrument using an active matrix 
type full colour liquid crystal display. The instrument is 
capable of acquiring digital, analogue and pneumatic 
signals, enabling Sextant to propose a unique part 
number for a given airline. The RA/TA VSI is Sextant 
Avionique’s first application of its flat panel instrument 
programme. This programme aims to replace all the 
3 ATI and 4 ATI electromechanical instruments with 
identical size active matrix indicators. 
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The Sextant Avionique VSI/TCAS indicator 


Status 

In production. Over 29 airlines and aircraft manufac- 
turers have chosen the 3 ATI Vertical Speed Indicator/ 
Traffic alert Collision Avoidance System (VSI/TCAS) lig- 
uid crystal flat panel instrument. 


Contractor 
Sextant Avionique. 


TMV 544 forward view repeater 
display 

Sextant Avionique has developed what it terms a for- 
ward view repeater which reproduces the pilot’s field- 
of-view forward for the benefit of rear-seat occupants. 
The TMV 544 was developed in response to con- 
clusions that some shortfalls in the instruction of pilots 
in advanced training aircraft resulted from the instruc- 
tor’s inability to scan the view directly ahead because it 
was obscured by the pupil’s ejection seat headrest. The 
system is based on a video camera that films the 
head-up display and outside world from the front com- 
partment and reproduces it on a television monitor in 
the rear compartment. 


The TMV 544 forward view repeater display 


Status 
In production. 


Contractor 
Sextant Avionique. 


TMV 565 monochrome TV 


micromonitor 

The TMV 565 monochrome TV micromonitor has been 
adopted by the French Army under the designation 
RR 189A. It is mainly designed for use by armoured 
vehicles and helicopters and has been tested on and fit- 
ted with sight systems such as the Viviane roof- 
mounted sight on the Gazelle helicopter. 

The TMV 565 is a very small high performance mono- 
chrome display unit. It is multi-standard and can be cou- 
pled with various sensors; the TV standard is selected 
in the factory. It is mounted in a single housing and fea- 
tures a 23 X 21 mm flat screen, single MIL-STD-38999 
connector for power supply, BITE result outputs and 
brightness control and video input. The CRT produces 
a very bright and well contrasted image with high resol- 
ution. ASICs and plug-in units ensure both high per- 
formance characteristics and easy maintenance. The 
micromonitor can be fitted with a RS422 digital 
input/output. 


Specifications 

Dimensions: 155 x 56 x 83 mm 

Weight: <0.95 kg 

Power supply: 15 to 33 V DC, <13 W under 28 V 


Contractor 
Sextant Avionique. 


The Sextant Avionique TMV 565 monochrome TV 
micromonitor 


AC 6445 data entry panel and 
time display 

The AC 6445 display may be used in conjunction with 
the ED 3472 data acquisition unit (see item in the Data 
recording section). It generates and displays time in 
hours and minutes, allows identification of the flight by 
means of four thumbwheels and also contains check 
buttons and warning lights. 


Specifications 

Dimensions: 148 « 132 x 136 mm 
Weight: 1.2 kg 

Power: 4 W 


Status 
In production for the ATR 42 and ATR 72. 


Contractor 
SFIM Industries. 


AC 6620 cockpit display unit 

Documentary or calibration information may be trans- 
ferred into a data acquisition unit by the AC 6620 cock- 
pit display unit, or data may be played back from a 


SFIM display and acquisition units showing (top) the AC 6620 cockpit display unit 
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crash recorder for checking purposes. A microproces- 
sor permits the display of engineering parameters. The 
control/display unit also controls an external printer, by 
which the entire recording system may be checked. 


Specifications 

Dimensions: 102 x 56 xX 30 mm 
Weight: 2.5 kg 

Power: 40 VA 

Display format: 5-line x 16-character 


Status 
In production. 


Contractor 
SFIM Industries. 


All attitude flight control 


indicators 

SFIM has developed a range of spherical indicators on 
which all attitude information is displayed to give the 
pilot heading, roll and pitch information on a single dial 
without freedom limits around the three axes. 

Some versions are fitted with command bars to dis- 
play signal information from navigation aids or landing 
systems. A helicopter version is designated 11-2 and 
features a manual pitch setting mode of +10°. The vari- 
ous features of the series are: 


Specifications 


Type 810 811 816 
Roll Yes Yes Yes 
Pitch Yes Yes Yes 
Heading Yes Yes Yes 
ILS/VOR/Tacan Yes No Option 
To-from Yes No ‘ 
Beacon Yes No Option 
Side-slip Yes Yes Yes 
Failure detection Yes Yes Yes 
Warning flag Yes Yes Yes 


* separate unit, on option 


Type 810 and 811 

Dimensions: 97 x 97 x 203 mm 
Power supply: 26 or 115 V AC, 400 Hz 
28 VDC 


Type 816 

Dimensions: 81 x 81 x 208 mm 
Power supply: 26 V AC, 400 Hz 
28 V DC 


LX 1000 gliding information 


centre 

The LX 1000 provides information on forward or vertical 
speed for gliders over the ranges +15 ft/s and +10 kts. 
It also indicates air temperature and power supply on 
demand on an LCD. The LX 1000 is programmable for 
all types of gliders. 


Specifications 

Dimensions: (LX 1000) 80 x 80 mm 
(indicator) 80 x 80 mm or 60 x 60 mm 
Weight: 0.7 kg 

Power supply: 8-15 V DC, 0.6 W 


Contractor 
Avionic Dittel GmbH. 


The SFIM/Ferranti joint development IS 816-1 
attitude indicator 


Status 

In production. Four types of instruments are available 
and equip British Aerospace Harrier GR. Mk 5 and GR. 
Mk 7, Dassault Mirage F1 and 2000, Sepecat Jaguar 
and Dassault Super Etendard, French Navy Westland 
Lynx helicopters and Soko Galeb, VTI/CIAR Orao and 
FMA Pucara aircraft. 


Contractor 
SFIM Industries. 


The SFIM ISG 80 all attitude and flight control indicator 


GERMANY 


The Avionic Dittel LX 1000 gliding information 
centre 


ISG 80 attitude indicator 

The ISG 80 is acomplete flight control indicator in an 80 
x 80mm instrument panel indicator. The panel- 
mounted unit includes an all attitude vertical gyro 
assembly and represents roll and pitch attitude and air- 
craft heading (from an external source) on a 75mm 
diameter spherical display. There is also a ball side-slip 
indicator and provision for VOR/ILS deviation presen- 
tation. The system is fully monitored and has built-in 
preflight test facilities. A separate electronics unit con- 
tains the power supply, servo and computation circuits 
and failure detection circuits. 


Specifications 

Dimensions: (instrument) 210 x 83 x 83 mm 
(electronics unit) 144 x 85 x 77 mm 

Weight: (instrument) 2.8 kg 

(electronics unit) 1.2 kg 

Power supply: 115 V AC, 400 Hz, 30 VA 

28 V DC, 35 W 

Run-up time: up to 90s 

Accuracy: 0.5° 

Max angular rates: (heading and roll) 400°/s; (pitch) 
90°/s 


Status 
In production. 


Contractor 
SFIM Industries. 


ee 


LX 2000 variometer with } 
navigation system . 
The LX 2000 features an electronic variometer with au- 
dio and visual speed director and final glide computer. 

It has scale ranges of 5, 10 and 20 Kts. 


Specifications 

Dimensions: (LX 2000 unit) 80 x 80 mm 
(variometer) 60 x 60 or 80 x 80 mm 
Weight: 0.6 kg 

Power supply: 9-15 V DC, 0.6 W 


Contractor 
Avionic Dittel GmbH. 


Warning panels for the Alpha Jet 
A series of warning panels with the type numbers 
3189-12, 3189-21, 3189-31, 3190-21, 3191-12 and 
3191-31 have been developed by Diehl and are 
designed for French, Belgian and German versions of 
the Dassault/Dornier Alpha Jet. The panels provide vis- 
ual and aural warning of system failures to front and 
rear cockpits and also contain switches for control of 
battery, generators and inverter. 

In the event of the failure of a system which is not criti- 
cal to aircraft safety, the panel illuminates an amber 
master warning light which is external to the main unit 


while simultaneously illuminating a captioned amber 
light on the warning unit’s front panel, indicating which 
system has failed. If the failed system is flight critical, a 
red master warning and a red panel caption lamp illumi- 
nate and an aural alarm is sounded. An external switch 
enables the master warning lamps and the aural warn- 
ing to be cancelled and the system to be returned to 
standby. The captioned lamp, however, remains lit until 
the system fault has been rectified. 

The brightness level of all warning lamps is adjust- 
able to meet day and night ambient lighting. A test 
facility permits functional checks of all electronic cir- 


Cuitry and warning lights. The 3190-21 model provides 
critical failure (red) warning on six channels but has no 
amber warnings. All other models provide red warning 
facilities on 5 channels and amber warnings on 15 
channels. 

: 


Specifications 4 
Dimensions: (3189-12, 3189-21, 3189-31) 115x118 | 
147 mm , 
(3190-21) 91 x 88 x 124 mm 

(3191-12, 3191-31) 115 x 118 x 125 mm 


Weight: (3189-12, 3189-21, 3189-31) 1.15 kg 
(3190-21) 0.55 kg 
(3191-12, 3191-31) 0.85 kg 


Status 
In service but no longer in production. 


Contractor 
Diehl GmbH & Company. 


Diehl warning system panels for the 
Dassault/Dornier Alpha Jet 
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Mast bending moment system 

A non-contact transmitting and measuring device is 
used to monitor and display the bending moment 
occurring in the rotor mast of the BO 105 helicopter. 
The device consists of a sensor and a display unit. The 
sensor processes the bending moment data and trans- 
mits the bending moment signal to the display unit in 
the cockpit. The measuring device also stores any 
bending moment values which exceed a preset limit. A 
self-testing capability enables function test and cali- 
bration of the device. 


The mast bending moment system provides fre- 
quency modulated transmission from the rotating to the 
stationary part of the system with high measured value 
resolution. This produces a high degree of precision 
and insensitivity to fluctuations in the transmitter air gap 
and contamination. It includes optional measurement 
in both static and dynamic operating modes, thus allow- 
ing the signalling accuracy of the system to be tested 
without the use of extensive measuring equipment. 
There is simultaneous transmission of measured sig- 


nal, unit supply voltage and test instruction via the same 
air gap. 


Status 
In service on the Eurocopter BO 105 helicopter. 


Contractor 
Nord-Micro Elektronik Feinmechanik AG. 


GB 609 control and display unit 
The GB 609 is a Control and Display Unit (CDU) spe- 
cially devised for avionics systems for entering and dis- 
playing different types of data. Its operating concept is 
determined by software, so that operating strategies 
can be implemented by the user. 

The GB 609 is a smart CDU exhibiting high intelli- 
gence and computing capability as a result of its hard- 
ware concept, and can manage complex systems in the 
role of a central computer, for example as a bus control 
as defined in MIL-STD-1553B. An arithmetic co-pro- 
cessor can be incorporated as an option, accelerating 
substantially the execution of extensive arithmetic 
operations. 

The panel integrated solid-state electroluminescent 
display has full graphic capability, call up of prestored 
masks, 14 lines by 40 characters in alphanumeric mode 
and three character size standards. It features high con- 


trast and is viewable in direct sunlight. Coloured green, 
the display is NVG compatible. The reliability of the 
ultra-flat and lightweight display, which is insensitive to 
vibration and shock, is unequalled by any other display 
technology. Unlike a CRT, it does not have to be 
changed at regular intervals. 


Specifications 

Dimensions: 146 < 217 x 185 mm 

Weight: 4.5 kg 

Power supply: 16-31 V DC, 45 W 

Operating temperature: —40 to +55°C 

Program memory: 0.5 Mbytes EPROM 

Data memory: 16 kbytes EEPROM, 64 kbytes RAM 


Contractor 
Rohde and Schwarz. 


The GB 609 control and display unit 


Beamstar colour multifunction 
display 

The Beamstar colour multifunction display has been 
developed for use in severe demanding environments. 
It is suited for both fixed-wing aircraft and helicopters. 
DASA has selected the beam index principle on which 
to base the display. Full colour generation is achieved 
with a single electron gun and the shadow-mask is elim- 
inated. The simplification in the CRT composition en- 
ables luminance levels to be achieved in raster, making 
Cursive mode superfluous. In addition, the Beamstar 
display is insensitive to vibration. 

The Beamstar offers a sunlight-readable display of 
symbology, maps and video in raster. It features high 
shock and vibration resistance, high resolution, no con- 
vergence problems and is fully compatible with present 
CCIR, EIA RS-170/RS-330 standards. 


Specifications 

Dimensions: 165 x 165 x 335 mm 

Weight: 10 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 110 VA 


Screen sizes: 5 xX 5 in (127 x 127 mm) 
6.3 X 6.3 in (160 x 160 mm) 


Contractor 

Deutsche Aerospace AG Energy & Systems 
Technology. 

TV tabular display unit 


The TV tabular display is capable of displaying various 
sensors such as a TV camera, FLIR, low-light-level TV, 
reconnaissance cameras and alphanumeric charac- 
ters. By pressing related buttons on the keyboard the 
operator can select the preferred sensor out of three 
which is then internally mixed and displayed with alpha- 
numerics overlaid. The display information on the Dis- 
play Unit (DU) is also output for recording purposes for 
future reference or for post-mission analysis. 

The DU also generates permanent data output by 
two 32-bit data words which are transferred to the main 
computer for selection and control of a computer pro- 
gram. The data words are output in both true and comp- 


“BS 


The Beamstar colour multifunction display 


lement form and clocked out by a continuous train of 
64 kHz data synch pulses which is also presented in 
both true and complement form. 
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The display unit brightness is controlled by an auto- 
matic brightness control circuit which guarantees read- 
ability of the displayed information during changing 
light levels, from darkness up to 10° lux ambient illumi- 
nation. In addition to this, the operator can, within cer- 
tain limits, override the automatic control system by 
manually setting a brightness and contrast level. 

The TV tab DU consists of modules interchangeable 
between like assemblies which guarantees good ser- 
viceability and low maintenance costs. 


Specifications 

Dimensions: 450 x 210 x 210 mm 

Weight: 11.6 kg max 

Power supply: 200 V AC, 400 Hz, 3 phase, 80 VA 28 V 
DC 


Status 
In series production for the Panavia Tornado. 


Contractor 
Deutsche Aerospace 
Technology. 


AG Energy & Systems 


The TV tabular display for the Panavia Tornado 


Eurofighter 2000 cockpit display 


system 
The cockpit display system for the Eurofighter 2000 is 
under development by a consortium consisting of 
CESELSA, GEC-Marconi Avionics, Alenia and Teldix. 
The system will consist of a head-up display, three 
multifunction head-down displays, two cockpit inter- 
face units, two computer symbol generators and a hel- 
met-mounted display system. These units will be 
connected to the STANAG 3838 and STANAG 3910 
databusses and will incorporate 68020 processing 
architecture. 


Status 
In development. 


Contractors 

CESELSA. 
GEC-Marconi Avionics, Rochester. 
Alenia Defence Systems. 
Teldix GmbH. 


INTERNATIONAL 


Eurofighter 2000 multisurface 
display processor 


Alenia is leading a consortium with GEC-Marconi Avion- 
ics, Teldix and CESELSA in the full-scale development 
of a dual redundant lightweight display processor for 
the Eurofighter 2000. The computer symbology gener- 
ator contains efficient and very high performance pro- 
cessing power through distributed architecture, by 
means of independently functioning intelligent inter- 
faces and concurrent processing operations to drive a 
head-up display, three multifunction head-down dis- 
plays and the helmet display. 

Design features include all symbology alterable at 
Operational Flight Program (OFP) level without any 
hardware change, high level command interfaces for 
ease of use and minimum OFP requirements, appli- 
cation of triple 68020 parallel processing giving very 
high OFP CPU throughput readily upgradable from 
3 Mips to over 5 Mips and low risk dual redundant STA- 
NAG 3910 fibre optic ASIC solution developed from the 
STANAG 3838 MIL-STD-1553 design. The processor 


offers maximum use of surface mount components and 
high density double-sided circuit modules to minimise 
space requirements and mass, maximum use of 
advanced electronic components including ASICs to 
ensure low operating temperatures and high reliability, 
modular concept and extensive BIT to minimise test 
and maintenance support and two spare plug-in mod- 
ule positions connected directly to the internal VME bus 
to minimise changes during upgrades. 


Status 
In development for the Eurofighter 2000. 


Contractors 

CESELSA. 
GEC-Marconi Avionics, Rochester. 
Alenia Defence Systems. 
Teldix GmbH. 


Enhanced control and display unit 
The Litton Systems Canada/Harris Enhanced Control 
and Display Unit (ECDU) offers built-in ARINC 429 and 
MIL-STD-1553B input and output, up to 2 Mbyte mem- 
ory, a 32-bit high-speed processor/co-processor and 
an Ada software toolset for flexibility in development 
and operation. As the ECDU employs Litton’s flat panel 
display technology, a spare card slot is available for 
additional memory, processing or input/output 
requirements. 

The display consists of 10 lines of 24 characters, with 
each character consisting of five columns by seven 
rows of LEDs. It provides viewing angles of +55° normal 
to both the azimuth and the elevation axes. The adapt- 
able keyboard provides full alphanumeric data entry, 


control and soft keys, fixed function keys and flexible 
keyboard scanning capability. The database contains 
200 waypoints for navigation and two 50 waypoint flight 
plans, with six additional flight plans as an optional 
add-on. 


Specifications 

Dimensions: 181 x 146 x 165 mm 
Weight: <4.55 kg 

Power supply: 28 V DC to MIL-STD-704A 
Reliability: >6000 h MTBF 


Contractors 
Harris Corporation Electronic System Sector. 
Litton Systems Canada Ltd. 


The Harris/Litton Canada enhanced control and 
display unit 


Map display generator 

Designed for two-seat fixed-wing aircraft or helicopters, 
the Map Display Generator (MDG) has two channels ca- 
pable of producing a variety of images as selected by 
the pilot or co-pilot. The system uses two 6 x 6 in (152 x 
152 mm) multifunction colour displays. Control of the 
various map modes is via a keyboard mounted on the 
display. The MDG is equipped with an optical disk drive 
and removable optical disk for storing map databases 
on board the aircraft. Two powerful graphic units simul- 
taneously draw raster and vector maps. 

Using the mission planning ground station, the pilot 
can plan the intended mission in advance, co-ordinat- 
ing all maps, tactical mission data, flight plans, threats, 
obstacles and communications. Accumulated data is 
then downloaded onto the optical disk which the pilot 
transfers to the MDG disk drive for use during the 
mission. 


ISRAEL 


The MDG displays paper charts, vectorial maps, digi- 
tal terrain elevation data and SPOT or Landsat satellite 
photos. With continuous improvement off-line at the 
ground station and on-line at the MDG, the image pre- 
sented on the multifunction colour display is clear, crisp 
and easily discernible. The system also provides the 
user with zoom, scale, plan and freeze facilities. 

The MDG’s computing powers are capable of calcu- 
lating the line-of-sight between any two points, point alti- 
tude, radar threat area coverage and obstacle clear 
flight and landing corridors. 


Status 
Selected by the Israeli Air Force for the modernised 
CH-53 helicopter. 


Contractor 
Elbit Ltd. 


The Elbit map display generator 


Fighter display system 

The Elbit fighter display system creates a fully inte- 
grated interface between the pilot and the aircraft 
avionics. The system is comprised of two display com- 
puters with provision for colour symbol generation, two 
monochromatic multifunction displays and = an 
advanced MultiFunction Colour Display (MFCD). 

The computers feature a 600 Kips MIL-STD-1750A 
CPU, a 128k program and display memory, a MIL- 
STD-1553B multiplex bus controller, cockpit controls 
interface and other video, analogue and discrete input 
channels. 

The system provides two stroke, two raster and VTR 
simultaneously, has independent symbol generators 
for each display, full symbol programmability and a 
VTR compatible output. 

The high resolution MFCD comprises a special sha- 
dow-mask CRT with precision in-line gun and optical fil- 
ter to ensure that high contrast and colour purity are 
maintained at all brightness levels. It has a5 x 5 in (127 
x 127 mm) display area and features stroke, raster and 
stroke on raster modes of operation. The MFCD has 
RGB video inputs, an auto/manual brightness control, 
serial communication for remote control and BIT, anda 
soft key front panel, and is easily readable over a wide 
ambient light range up to 10 000 FL. 


Specifications 

Dimensions: (computer) 270 x 260 x 200 mm 
(monochromatic MFD) 152 x 160 x 355 mm 
(multifunction colour display) 178 x 178 x 381 mm 
Weight: (computer) 14 kg 

(monochromatic MFD) 8 kg 

(multifunction colour display) 12 kg 


Contractor 
Elbit Ltd. 


Multifunction colour display 

Elbit’s high resolution MultiFunction Colour Display 
(MFCD) was designed specifically for performance in 
the very high brightness environment surrounding the 
fighter aircraft cockpit. Symbols and images are easily 
readable and not washed out by direct sunlight. High 
contrast and colour purity are assured in all brightness 


ACD 1437/1440 airborne colour 
displays 

The ACD 1437 14 in and ACD 1440 10 in CRT colour 
displays are designed to meet the stringent require- 
ments of MIL-E- 5400T. Using a high resolution in-line 
gun shadow-mask CRT and three independent video 
inputs, they cover all the requirements of helicopter 
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levels by a specially developed full colour 0.2 mm sha- 
dow-mask CRT with precision in-line gun and a special 
optical filter. The colour display will withstand all mili- 
tary environmental conditions in aircraft. 

The 5 x 5 in(127 xX 127 mm) display has three modes 
of operation: stroke, raster and stroke on raster. It has 
automatic and manual brightness control and is easily 
readable over a wide ambient light range up to 
10 000 FL. 

It features serial communication for remote control 
and BIT and a soft key front panel. 


Specifications 

Dimensions: 200 x 200 x 390 mm 

Weight: 12 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 150 W 
Operating temperature: —40 to +55°C 
Reliability: 2000 h MTBF 


Contractor 
Elbit Ltd. 


The Elbit multifunction colour display 


Multifunction display 
The multifunction display is essentially a monochrome 
armament control and display panel for combat aircraft 


ITALY 


The ACD 1437 and ACD 1440 feature a precision in- 
line gun, 0.21 mm _ shadow-mask pitch, contrast 
enhancement filter, double scan rate operation, flicker- 
free presentation, 20 MHz video amplifier, video output 
for a VCR, built-in test pattern generator, automatic 
degaussing system and continuous BIT. 


GUN A/G AGTHY 
Coad a _ 
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The Elbit multifunction display 


with limited cockpit space, showing video information 
from a variety of sensors on a 4 x 4 in (102 x 102 mm) 
CRT. The display CRT is surrounded on the face of the 
panel by 28 push-buttons for the selection of different 
functions. 


Specifications 

Dimensions: 175 x 147 x 249 mm 

Weight: 6.5 kg 

Power supply: 115 V AC, 400 Hz, 70 W 

28 V DC, 20 W 

Display size and type: 4 x 4 in (102 x 102 mm), 
P43 phosphor, raster scan selectable at 875 and 525 
lines, 60 Hz 

Brightness: 200 ft-lamberts (685.2 cd/m?) min 
Contrast: 7 shades of grey 

Contrast ratio: 7:1 min at 1000 ft candles 
Video bandwidth: 30 Hz-20 MHz to 3 dB points 
Reliability: 1500 h MTBF per MIL-HDBK-271A 


Status 
In production for IAF McDonnell Douglas F-4 Phantoms 
and indigenous IAI Kfir fighters. 


Contractor 
Elbit Ltd. 


Weight: (ACD 1437) 20 kg 

(ACD 1440) 12 kg 

Power supply: 28 V DC, 80 W max 
Viewing area: (ACD 1437) 250 x 250 mm 
(ACD 1440) 170 x 128 mm 

Reliability: >2500 h MTBF 


radar, FLIR and LLLTV systems for both graphics and Specifications Contractor 
alphanumueric displays. They are compatible with Dimensions: (ACD 1437) 298 x 388 x 410 mm MagneTek SpA. 
NVGs. (ACD 1440) 208 x 260 x 355 mm 
Flat panel display 

Contractor 


The flat panel display uses a high resolution liquid crys- 
tal display now under development for use in advanced 
aircraft cockpits. It features a full colour display with 


adjustable high brightness backlight, to give excep- 
tional contrast. The system is lighter and thinner, with 
less power consumption, than conventional CRTs. 


Japan Aviation Electronics Industry Ltd. 


Central warning display 

The central warning display has been developed for 
commercial aircraft. It is designed to work with two 
master warning lights which can effectively alert pilots 
and identify potential problems or hazards. 

The indication panel is a liquid crystal display which 
can indicate a maximum of 10 warning items in red, 
amber or green. When more than 10 items occur at the 
same time, up to 50 additional warnings are listed by a 
scrolling function. The LCD has a high backlight unit 
consisting of halogen lamps, allowing the manually or 
automatically dimmable display to be read under sun- 
light conditions. The red and amber warning legends 
can be tailored to customer requirements by a software 
change. Dual redundancy is incorporated in the power 


supply, input interface circuit, digital computer and 
LCD display. 


Specifications 

Dimensions: 134 x 125 x 250 mm 

Weight: 2.5 kg 

Display size: 55 x 75 mm 

Power supply: 16-30 V DC, 1.3 A at 28 V DC 
Operating temperature: —40 to +70°C 
Operating altitude: -100 to 25 000 ft 
Reliability: >5000 h MTBF 


Contractor 
Koito Manufacturing Company Ltd. 


+ * 


The Koito central warning display for commercial 
aircraft 
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Colour liquid crystal display 

The colour liquid crystal display is a bright display 
which is composed of a high quality colour filter with 
excellent colour purity and brilliant backup illumination 
with uniform brightness. The display is an eight-colour 
type using the three primary colour filters of red, green 
and blue and can easily provide colourful and station- 
ary coloured pictures at low cost. In addition, it can 
increase display information by changing a mono- 
chrome liquid crystal display into a multicoloured 
display. 


Contractor 
Koito Manufacturing Company Ltd. 


Electroluminescent display 
Koito has developed two types of ElectroLuminescent 
(EL) displays: the AC powder EL display and the thin- 


film EL display. Both types are thin lightweight surface 
light emitting devices and are considered ideal for dis- 
plays due to features such as the uniform brightness on 
the light emitting surface, high reliability and lack of 
heat generation. 

The AC powder EL display is a flexible type of surface 
light emitting device which can be bent when used. It is 
formed by applying fluorescent and transparent con- 
ducting layers on aluminium foil and then laminating a 
transparent plastic sheet. It is very resistant to excess- 
ive vibration and load and is built into passenger aircraft 
cabin aisles, in aircraft such as the Boeing 767, as floor 
marker lamps. 

In the AC powder EL display the ultra-slim flat light 
source provides extremely uniform and soft illumi- 
nation. Composed of organic materials with emphasis 
on plastic film, it is easily bendable and will provide 
illumination from a curved surface. Lightweight, tough 
and durable to vibration and shock, it does not suffer 


filament breakages as in conventional bulbs. As an EL 
element, it provides cool light without generating heat. 

The thin-film EL display consists of an insulating 
layer, luminous layer and electrodes applied on the 
glass substrate by vacuum evaporation. It is far brighter 
than the AC powder EL display. 

It can be easily built into portable apparatus and the 
high precision of electrode stripes and thin-film com- 
bine to provide an easily visible display with high resol- 
ution. Since it is an all solid-state self-luminous element, 
it has a higher stability and longer life. The response 
speed of the display is about the same as a CRT display 
and so it can display letters, numbers, graphs and so 
on, in real time. The thin-film EL display is available as a 
dot-matrix or segment display. 


Contractor 
Koito Manufacturing Company Ltd. 


Electronic horizontal situation 


indicator 

The Electronic Horizontal Situation Indicator (EHSI) is a 
display system having a 5.1 in diagonal colour CRT. It 
consists of a display unit, display drive unit and mode 
control panel. It indicates aircraft position and heading, 
bearings of navigation aids, groundspeed, drift angle, 
windspeed and direction, waypoints, time to next way- 
point and other information. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


IDS-8 horizontal situation 


indicator 

The IDS-8 Horizontal Situation Indicator (HSI) is a con- 
ventional course indicator with heading and course set- 
ting knobs mounted at the bottom of the bezel. Course 
and miles indications are provided by a veeder counter 
and signals are provided for autopilot guidance. Instru- 
ment failure is indicated by red flag monitors. 


Status 

In production. The instrument is currently fitted on the 
P-2J and PS-1 anti-submarine and maritime surveil- 
lance aircraft. 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


Liquid crystal multicolour flat 
panel display 

The liquid crystal multicolour flat panel display is appli- 
cable to a wide variety of uses as a replacement for 
CRTs and other conventional display devices. It is a 
slim, sunlight-readable lightweight unit with low power 
consumption. It features higher contrast ratio and wider 
viewing angle with a TFT active matrix display, high 
quality colour display with 840 x 420 (352 800) resol- 
ution in pixel count and integration of various control 
display devices for the flight management system. 


Specifications 

Dimensions: 138 x 126 x 100 mm 

Weight: 2 kg max 

Power supply: 115 V AC, 400 Hz, 40 W max 
28 V DC, 40 W max 

Display size: 89 x 76.8 mm 


Contractor 
Tokyo Aircraft Instrument Company Ltd. 


The Tokyo Aircraft Instrument Company liquid 
crystal multicolour flat pane! display 


The Tokyo Aircraft Instrument Company EHS! showing (left to right) the display drive unit, the display unit 


and the mode contro! panel 


Liquid crystal active matrix flat 
panel displays 

Yokogwa is developing a range of liquid crystal active 
matrix flat panel displays with 3 x 3 in (76 x 76 mm), 4 x 
4 in (102 x 102 mm) and 5 x 5 in (127 & 127 mm) dis- 
play areas. 


Specifications 

3 X 3 in display 

Dimensions: 105 x 105 x 185 mm 
Weight: 1.5 kg 

Power consumption: 18 W 
Viewing area: 76 x 76 mm 


Type: colour bi-level 
Colour format: Delta 
Number of colours: 8 
Pixel size: 0.14 x 0.14 mm 
Contrast ratio: >20:1 


ee ee 


4x 4 in display 

Dimensions: 133 x 127 x 85 mm 
Weight: 1.6 kg 

Power consumption: 21 W 
Viewing area: 86 x 94 mm 

Type: colour and mono bi-level 
Format: Mozaic 

Number of colours: 8 

Pixel size: 0.2 x 0.2 mm 
Contrast ration: >20:1 
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5 x 5 in display 

Dimensions: 165 x 165 x 155 mm 
Weight: 2.5 kg 

Power consumption: 25 W 
Viewing area: 127 x 127 mm 
Type: colour bi-level 

Colour format: Delta 

Number of colours: 512 

Pixel size: 0.14 x 0.14 mm 
Contrast ratio: >10:1 


Contractor 
Yokogwa Electric Corporation Aeronautical & Marine 
Products Division. 


EP-12 display system for the 
JA 37 Viggen 


The EP-12 integrated display system for the interceptor 
version of the Saab JA 37 Viggen collects, processes 
and displays all flight, navigation, radar and tactical 
data. It comprises five main units: head-up, radar and 
tactical displays, waveform generator and power sup- 
ply. The three displays utilise CRTs with contrast 
enhancement techniques to provide clear symbology 
even in bright sunlight. The radar display supports all 
weather surveillance and interception, while the tactical 
display shows a track oriented moving map superim- 
posed with navigation and tactical data, updated at 
between 10 and 50 Hz depending on the amount of 
data. 

Also associated with the EP-12 system is a cassette 
recorder to sample data at 4 Hz for the purpose of 
debriefing and training. 


Status 
In service, but no longer in production. 


Contractor 
Ericsson Radar Electronics AB. 


EP-17 display system for the 
Gripen 

The cockpit of the Saab JAS 39 Gripen features 
advanced electronic information presentation on four 
display units: three head-down and one head-up. Con- 
ventional dial and pointer instruments will be retained 
only as backups for some of the more critical par- 
ameters. All four displays are computer-controlled, per- 
mitting the presentation to be tailored to every type of 
mission and flight mode. It also provides considerable 
flexibility and redundancy under emergency conditions 
by redirecting information between displays. 

The three head-down units are the flight data display, 
the tactical display and the multisensor display. The 
flight data display provides the pilot with altitude, air 
data, engine data and so on. 

The electronic map on the tactical display shows 
geographical features and obstacles, such as radio 
towers and masts, with the tactical situation superim- 
posed. Map scale and display are automatically selec- 
ted to suit different phases of a mission. The 
multisensor display presents a computer-processed 
radar picture or, optionally, infra-red or thermal imagery 
superimposed with target symbology. 

All head-down displays are dimensionally and mech- 
anically identical and measure about 6 X 4.7 in (152 x 
120 mm). The large diffractive optics head-up display, 
which has been developed in co-operation with Hughes 
Aircraft, presents a large bright picture to the pilot. 

The EP-17 has two display processors, each driving 
two displays and communicating with other aircraft sys- 
tems by means of MIL-STD-1553B databusses. Each 
processor contains an Ericsson D-80 computer, the 
standard computing element in the aircraft. Specially 
developed high performance graphics processors pro- 
vide excellent dynamics in the imagery. 


SWEDEN 


The Ericsson radar display (centre) and tactical 
display (right) in Saab JA 37 Viggen 


The head-down displays employ raster-generated 
symbology, while stroke writing is used for the head-up 
display. Updating is accomplished at 30 Hz. Recording 
and replay facilities are similar to those in the EP-12. 


Status 
In production for the Swedish Air Force Saab JAS 39 
Gripen. 


Contractor 
Ericsson Radar Electronics AB. 


Virtual image display 

The Virtual Image Display (VID) is a compact high per- 
formance display based on the principle of magnifying 
the image from a 1 in CRT. In addition to its small size, 
the VID has several other advantages. Since the image 
is focused a couple of metres behind the display, the 
influence of vibration is reduced and this minimises 
refocusing time between the display image and other 
objects, alleviating operator fatigue. Image visibility is 
very high thanks to the optics and electronics tech- 
nology. The system is ruggedised and EMI proven. 

The VID consists of: the display unit, which contains 
optics and CRT; the display contro! unit, containing the 
electronics for converting analogue video signals for 
the CRT raster imagery; and the display control panel, 
which includes manual controls for brightness and con- 
trast and BIT information. The system is compact, easy 
to read and resistant to electrical disturbances. It has an 
easily read display, low maintenance profile and is suit- 
able for retrofit programmes. Optionally, the VID can be 
equipped with a symbol generator. 

The system can be used in combat aircraft and heli- 
copters, as well as naval vessels and surface vehicles, 
in connection with sensors such as FLIR, LLTV and 
radar. 


Mock-up of the JAS 39 cockpit flight panels with 

(left to right) flight display, tactical display and 

radar display. The wide field diffractive optics 

head-up display shows flight data and tactical 
information 


Specifications 
Dimensions: (display unit) 
(diameter) 

(display control unit) 150 x 205 x 225 mm 
Weight: (display unit) 2 kg 

(display control unit) 5 kg 

Power supply: 28 V DC, 50 W or 

115 V AC, 400 Hz 

Field-of-view: 7.4 x 9.9° 

Video bandwidth: 10 MHz 

Video characteristics: (RS170) 525 lines/30 Hz 
(CCIR) 625 lines/25 Hz or 875 lines/30 Hz 


260mm xX 70mm 


Status 
In service in Swedish Air Force Saab JA 37 Viggen 
strike aircraft. 


Contractor 
Ericsson Radar Electronics AB. 


The Ericsson VID consists of (left to right) the 
display control panel, display control unit and 
display unit 


CGI-3 compass gyro indicator 

The CGI-3 is a panel-mounted instrument containing all 
the elements, apart from the flux valve and a small 
annunciator, of a gyromagnetic compass and an RMI. 
Although it is ideal for installation in helicopters and 


UNITED KINGDOM 


executive aircraft, the CGI-3 has been fully type tested 
and cleared for operation in a severe military 
environment. 

The gyro uses a wheel and gimbal assembly and the 
readout of heading is by means of a rotating dial with 5° 


graduations which moves in the conventional sense 
with changes in aircraft heading. 

The transistorised slaving amplifier contained within 
the instrument case provides the necessary energising 
voltage for a British Aerospace flux valve magnetic 
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detector unit and then amplifies and discriminates the 
signals received from this unit in order to maintain the 
indicated heading in accordance with the direction of 
the earth’s magnetic field. 


Specifications 
Dimensions: 76 x 76 mm 


Weight: 2.5 kg 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


The British Aerospace CGI-3 indicator 


RAI 4 remote attitude indicator 

The RAI 4 indicator works on a synchro output from a 
vertical gyro. The indication is essentially a sphere 
which moves relative to a fixed aircraft pitch symbol and 
to a peripheral bank scale for roll. The sphere has 360° 
of freedom in roll and +100° in pitch. 


Specifications 

Format: 4 ATI x 210 mm 

Weight: 1.82 kg 

Power supply: 115 V AC, 400 Hz, 11 VA 
28 V DC plus 5 V AC/DC for lighting 


Status 
In service. 


Contractor 
British Aerospace (Systems & Equipment) Ltd. 


Underslung load measurement 


system 

The transport of loads slung from hooks under the heli- 
copter rather than internally stowed is convenient and 
rapid and has long been an established practice. From 
a military point of view its great advantage is that loads 
can be attached and released quickly, exposing the 
helicopter to hostile action for the minimum time. How- 
ever, it is not always practical to weigh such loads 
beforehand and some means of protecting the aircraft 
is therefore necessary to prevent structural damage, 
particularly during flight manoeuvres. 


The underslung load measurement system has been 
designed by Cargo Aids for all marks of Eurocopter Pu- 
ma, Westland Wessex and Westland Sea King helicop- 
ters currently operated by the Royal Air Force and 
Royal Navy, as well as the civil Sikorsky S-61 and the 
EH 101 for the Royal Navy. The system can be used by 
any aircraft with load weighing requirements of up to 
4536 kg. 

The system comprises a load measuring device and 
a cockpit-mounted indicator. The former fits on to the 
standard Cargo Aids cargo hook, and those of other 
manufacturers, suspended from cables attached to the 


aircraft. The load itself is measured by sheer beam 
transducers that transmit a digital signal to the indi- 
cator. The latter gives a readout on large green light 
emitting diode displays for clarity and compatibility with 
night vision goggles. 


Status 
In production. 


Contractor 
Cargo Aids Ltd. 


Flight-deck warning system 
Dowty-UEL has developed a microprocessor-based 
flight-deck warning system which can be adapted for 
use on a wide range of aircraft types from small busi- 
ness and commuter aircraft to large airliners. The sys- 
tem consists of the central warning electronics, central 
warning panel and audio warning system. 

The main electronics package monitors aircraft sys- 
tems and sensors to provide the appropriate alerts to 
the flight crew via the central warning panel. The central 
warning electronics are made up of a number of rack- 
mounted printed circuit boards containing micropro- 
cessor-control, signal conditioning and input signal cir- 
cuits. The number of boards and type of packaging can 
be varied to suit any particular application. Use of a 
microprocessor results in a system of compact size, 
low weight and high flexibility. It enables alert signals to 
be prioritised and reduces spurious alerts through the 
use of time delays. Changes to the system can be made 
by simply altering the software. An important feature of 
the central warning electronics is the self-test facility 
which can be activated during the preflight phase and is 
in continual operation during flight. When a failure is 
detected in the unit, a warning is given to the pilot on 
the central warning panel and BITE indicators isolate 
the fault to board level. A failure of the microprocessor 
does not render the system inoperable as warnings will 
still be indicated on the flight-deck. 

The central warning panel is a dedicated display 
incorporating hidden legend annunciators. It is con- 
structed from identical display modules which can be 
assembled to suit the application. 

Entirely separate from the central warning system, 
the audible warning system monitors critical aircraft 
functions and can provide up to 10 warning tones to the 
flight crew headphones. This high integrity system has 
duplicated outputs and dual power supplies to mini- 
mise loss of warning under fault conditions. 


The Dowty flight-deck warning system (here seen mounted on the central console) is installed 
in the BAe 146 


Status 
In service on the BAe 146. 


Contractor 
Dowty Controls. 


Artificial horizons 

Ferranti International manufactures a range of artificial 
horizons for use as main attitude indicators or as 
standby instruments. In the latter mode most of them 
are driven directly from the aircraft DC supply via an 
integral static inverter. Some Ferranti instruments also 
feature pitch and roll signal pick-offs. 

A larger 4 in (102 mm) instrument from the FH 42 
series has been adopted as the main instrument in the 
British Aerospace Sea Harrier and for a retrofit pro- 
gramme for the Royal New Zealand Air Force 
Strikemasters. 


The company also manufactures a range of 2in 
(51 mm) instruments known as the FH 20 series. These 
AC driven instruments are fitted to all RAF Tornado GR. 
Mk 1 strike aircraft. Anew DC driven range is now avail- 
able. The Type FH 22 is the basic version and the Type 
FH 23 is available with pitch and roll potentiometers. 


Status - 

The FH 30/32 series is becoming a standard fit on Roy- 
al Air Force aircraft such as the British Aerospace Jet 
Provost, Hawk, Panavia Tornado, Lockheed C-130 Her- 
cules and Boeing Helicopters Chinook HC. Mk 1 heli- 


copters. Ferranti’s horizons have also been supplied to 
Finland for the Valmet L-70 and to Australia and New 
Zealand for the Aerospace CT4. 


Contractor 
Ferranti International plc Aerospace Systems. 


The Ferranti FH 31F is fitted in Royal Air Force 
Jaguar aircraft 
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FS 60 vertical gyro 

The FS 60 is an electrically driven air-erected two gim- 
bal gyroscope unit which measures and transmits air- 
craft attitude by means of potentiometers on the pitch 
and roll axes. An integral inverter generates an AC sup- 
ply from an external low voltage DC source. Compo- 
nents from the earlier FH 22 and FH 31 series of 
instruments are used in the FS 60 to give potentially 
high reliability. Ferranti’s patent pulse torque erection 
system enables the erection rate to be reduced for the 
minimum in flight errors. 


Specifications 

Dimensions: 140 x 64 x 62 mm 
Weight: 0.9 kg 

Power supply: 28 V DC 

Environment specification: BS 3G100 
Gyro drift: 0.5°/min max 

Erection rate: 2°/min nominal 


The Ferranti FS 60 vertical gyro 


Status 
In production for flight control applications on remotely 
piloted aircraft. 


Contractor 
Ferranti International plc Aerospace Systems. 


Miniature LCD controllers for the 
RAF Shorts Tucano 


The miniature LCD on the RAF Shorts Tucano will be 
used in conjunction with the lightweight Tacan navi- 
gation equipment. Fitted in each cockpit of the Tucano, 
the LCD will provide normal Tacan control and display 
two Tacan channels, the one in use and the standby 
channel. Either unit is able to take control of the Tacan. 

Occupying only a 2.5 X 2.25 in (63.5 x 57.1 mm) 
space, the panel-mounted miniature LCD controller is 
particularly suited to fixed-wing aircraft and helicopters 


where panel space is at a premium. The controller fea- 
tures the latest industry standard liquid crystal display 
technology and is compatible with most modern 
avionic systems. 


Status 
In production for the Royal Air Force Shorts Tucano. 


Contractor 
GEC-Marconi Avionics, Basildon. 


The miniature LCD controller for the RAF 
Shorts Tucano 


Beam index colour displays 

To solve the problem of colour display viewability in 
high ambient light conditions, GEC-Marconi Avionics 
has concentrated on beam index colour displays. This 
technology has significant advantages over shadow- 
mask technology for fighter aircraft, transports and heli- 
copters. Beam index displays are very much brighter 
than shadow-mask, use less power and are more rug- 
ged. As well as being significantly brighter, they also 
hold resolution throughout the brightness range. This is 
important when most operational display formats will 
be video (raster) based. In March 1988 GEC-Marconi 
Avionics became the first company in the world to fly a 
beam index display in a military fast jet. 

The beam index CRT overcomes the drawbacks of 
earlier generation shadow-mask tubes. Cursive oper- 
ation is not required as the raster mode is sufficiently 
bright even at the 0.3 mm linewidth. Much more infor- 
mation can be written at the faster raster writing speed 
than for cursive writing in the raster flyback period. 

Beam index displays are marketed with a choice of 
screen sizes including 6 X 6in (152.4 x 152.4 mm). 
Customised and asymmetric screens are also more 
simple and less expensive than for most shadow-mask 
tubes. Video inputs cover CCIR standard 625-line and 
EIA 525-line with synchronisation on the green channel. 
Typical power requirements are 115 V AC, 400 Hz, 3 
phase, 100VA maximum to MIL-STD-704D with 
optional 28 V DC. 


Status 
In production for the Tornado mid-life update. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Combined map and electronic 
display 

The maps used with current moving map displays have 
a major disadvantage in that it is not possible to anno- 
tate them with planned route, target information and 
other tactical data. This has to be marked up on a hand- 


The beam index display for the Tornado mid-life update terrain-following display 


held map as an adjunct to the moving map. GEC-Mar- 
coni Avionics, however, has developed the COmbined 
Map and Electronic Display (COMED) system, in which 
the map is electronically annotated with intelligence or 
navigation data appropriate to the particular mission. 
Using no more space than a conventional moving map, 
COMED provides a colour topographical map display 
annotated with dynamic navigation information as 
required. This can include aircraft track and com- 
manded track, present position, locations of known 


hostile detection or anti-aircraft devices and tactical 
information such as the delineation of forward edge of 
the battle area. In addition, the system can print out 
alphanumeric information such as time to go to fix point 
or target. 

COMED’s CRT and projection facilities permit it to 
perform other operational tasks. These can include the 
display of high resolution high contrast symbology in 
raster form from radar, low-light television or FLIR sen- 
sors. Electronic countermeasures threats can also be 
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shown. Tabular displays of weapons status, destination 
co-ordinates, or other tactical information can be 
shown on tabular ‘forms’ projected from images stored 
on the film. The system can be programmed with a 
library of aircraft and engine checklists. COMED can 
also act as a backup primary flight information display, 
particularly for the horizontal situation and attitude 
director indicators. 

COMED interfaces with the main aircraft navigation 
computer via a MIL-STD-1553 serial digital data link. 
From a knowledge of film strip layout, aircraft present 
position and demanded scale, the main computer cal- 
culates the appropriate map drive words and transmits 
them to COMED by the data link. Within the display the 
information is converted into a form suitable for driving 
the map servo resolvers. 

COMED uses standard 35 mm colour film up to 57 ft 
(17 m) long. Typically, this provides coverage of an area 
of 10 000 nm? at ascale of 1/250 000, plus selected tar- 
get areas at 1/50 000, and sufficient film frames for 
tabulated displays. Film replacement can be achieved 
through a side access panel in under a minute. 

More than 1000 systems have been supplied for the 
McDonnell Douglas F/A-18 Hornets with the US Navy 
and the armed forces of Australia, Canada and Spain. 
They are delivered to AlliedSignal Flight Systems Div- 
ision, the Projected Map Assembly (PMA) forming part 
of the AlliedSignal horizontal situation indicator, a com- 
bined map and electronic display for that aircraft. It pro- 
jects a coloured topographical moving map image 
superimposed with data from a CRT image. 


Specifications 
Dimensions: (CRT face) 139.7 x 139.7 mm 
(unit) 180.3 x 217.9 x 604 mm 


Status 

No longer in production. The system has been ordered 
by the Indian Air Force for its Sepecat Jaguars made 
under licence by Hindustan Aeronautics. The first pro- 
duction COMED system was» delivered during early 
1983. In May 1986 CEDAM (the latest variant of 
COMED) was selected for the Tornado ECR version 
ordered by the German Air Force. Deliveries of some 40 
systems, plus spares, began in 1988. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Digital map generators 

The GEC-Marconi Avionics Digital Map Generator 
(DMG) has been developed to meet the mission 
requirements of the next generation of combat aircraft. 
Housed in a% ATR box, the DMG is suitable not only for 
these new aircraft but also for a large number of retrofit 
applications. The experience gained in developing and 
manufacturing moving map displays for the F/A-18 Hor- 
net, Jaguar, Tornado and Harrier has enabled GEC- 
Marconi Avionics to optimise the DMG to provide maxi- 
mum flexibility with minimum pilot workload. The video 


A digitised chart shown on a GEC-Marconi 
Avionics beam index display 


output of the DMG can be displayed on the normal 
range of cockpit displays. 

The DMG hardware and software can handle both 
true digital maps and digitised chart information. The 
digital database can be held in solid-state or in optical 
disc. Both of these options have been developed. Fea- 
tures on the presentation can be selectively displayed 
or erased. Hazards such as terrain and obstacles above 
aircraft altitude can be made to stand out in contrasting 
colour. Safe areas occasioned by terrain-masking can 
be depicted and areas may be viewed from different 
angles and altitudes. Data updating is rapid and simple. 


The map is displayed on a GEC-Marconi Avionics col- 
our electronic display which incorporates a multifunc- 
tion keyboard and electronically generated symbology. 


Status 
In production for the Royal Air Force Tornado mid-life 
update. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Display processors/graphics 


generators 

The advent of glass cockpits demands that the display 
symbol generators have a capability which matches 
display performance and operational requirements. 
GEC-Marconi Avionics has adopted a modular 
approach to graphics generation and can supply boxes 
which drive either a single display surface in mono- 
chrome ora full display suite of multifunction colour dis- 
plays and a dual mode head-up display. 

A variety of interfaces is offered which can be modi- 
fied, as necessary, to integrate with existing or new air- 
craft systems. As well as dedicated display generation 
the boxes can have weapon aiming and mission com- 
puter functions added easily. 


Status 
In production for the Royal Air Force Tornado mid-life 
update. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


MED 2060 Series monochrome 


head-down displays 

MED 2060 monochrome head-down displays are small 
high brightness raster presentation devices designed 
for use where space is at a premium. Units are currently 
available with screen diagonals ranging from 105 to 
280 mm. Different aspect ratios are selectable and 525- 
or 625-line variants are available. The displays can be 
supplied with or without a passive contrast enhance- 
ment filter matched to the CRT phosphor. The filter can 
be either bonded to the CRT or mounted away from its 
face to provide optimum visibility in specific conditions. 
All units are compatible with GEC-Marconi Avionics 
special automatic test set facilities, but can be main- 
tained and serviced using only standard laboratory 
equipment. 

The displays can be used as full multifunction dis- 
plays or as simple head-up display repeaters in the rear 
cockpit of tandem-seat trainers. 

In early 1988 GEC-Marconi Avionics won its first con- 
tract on the Italian/Brazilian AMX aircraft programme, 
to supply a video monitor display unit for fitting in the 
aircraft’s rear cockpit. The display will be installed for 
use as an HUD monitor by the instructor/navigator. 


. 


MED 2060 Series monochrome head-down displays 
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Additionally, it has facilities to switch automatically 
between 1:1 and 4:3 aspect ratios, catering for a range 
of presentations from maps and engine/systems status 
data to the display of video from the pilot’s head-up dis- 
play and FLIR night vision system. The unit is also fully 
compatible with night vision goggles. 


Specifications 
Weight: 7.5 kg 
Power supply: 115 V AC, 400 Hz or 28 V DC, 50 W 


Status 

In production. In addition to the Italian/Brazilian AMX, 
the Type MED 2060 Series has been selected for the 
Sea Harrier FRS. Mk 2 port and starboard displays, for 
the Hawk and for a Far Eastern A-4 Skyhawk retrofit 
contract. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Remote map generator Type 2052 
The GEC-Marconi Avionics RemOte MAp Generator 
(ROMAG) Type 2052 is an electronic unit which gener- 
ates a television signal, representing a topographical 
map, displayed on a multifunction display. The map, 
controlled by the aircraft navigation computer, indi- 
cates present position, route information or other map 
data. A composite display can be produced by super- 
imposing signals from other sources, for example 
graphics and text to produce flight plans and situation 
displays, or the scan converted output of a ground- 
mapping radar can be superimposed on the map. 
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The ROMAG Type 2052 remote map generator 


The system, which can be situated in the cockpit or 
remotely in an equipment bay, provides a full topo- 
graphical map without the need for a dedicated display. 
There are five map modes: north up, track up, track 
decentred, look ahead and zoom. The modular con- 
struction and automatic alignment enhances ease of 
map film strip change. 

ROMAG can provide a colour topographical map at 
1:2 million, 1:1 million, 1:500000, 1:250000 and 
1:50 000 scales, an indexed library of airfield terminal 
approach and departure charts and a library of check- 
lists and emergency procedures. The topographical 
map can be combined at the CRT with external sensor 
information and can be electronically annotated with 
intelligence or navigation data. A zoom facility allows 


close inspection of map detail. Night vision compati- 
bility is achieved by using the monochrome facility. 


Specifications 

Dimensions: 193 x 193 k 317.5 mm 

Weight: 12.75 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 150 W 
28 V DC 


Status 
In service, but no longer in production. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Avionics systems management 
unit 

The Avionics Systems Management Unit (ASMU) has 
been developed for transport aircraft, to allow aircrew 
to control, primarily, the cockpit display suite. Capable 
of operating as a peripheral device to the mission com- 
puter, it can also be configured to control subsystems 
with its own inherent menu structure. Typically, a main 
menu and sub menu are displayed on dual mono- 


chrome matrix displays each of 11 lines of 24 
characters. 
The ASMU interfaces to the aircraft via MIL- 


STD-1553B or ARINC 429, as appropriate. Mounted in 
the cockpit, the ASMU provides a point of contact for 
groundcrew to extract maintenance information. 


Status 
Fully developed. 


Contractor 
GEC-Marconi Avionics, Rochester. 


CNI/control and display unit 
Developed for Hawk 100/200 aircraft, the CNI/control 
and display unit provides the common point for the con- 
trol and data information display for the various radio, 
navigation and IFF systems. The unit has the primary 
role of controlling and monitoring the radio systems via 
a MIL-STD-1553B databus. It has a secondary role, 
upon request, to perform a reversionary bus controller 
function without affecting its primary role. The unit can 
be reconfigured for other applications through a RS424 
serial data link. 


Status 
In production 


Contractor 
GEC-Marconi Avionics, Rochester. 


The engine monitor panel for the British 
Aerospace Hawk 100 and 200 


Engine monitor panel 

The engine monitor panel for the Hawk 100 and 200 
displays all necessary fuel and engine information as 
well as indications of any associated malfunction. The 
display technology combines the latest LCD tech- 
nology and LED arrays to provide a flat panel which can 
be mounted in any cockpit position and still maintain 
high readability over all ambient light conditions. 

The panel incorporates a fuel facility which allows the 
pilot to set minimum fuel levels at which an audio warn- 
ing will be generated. An option to this panel is the 
incorporation of engine low cycle fatigue recording for 
post flight evaluation. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Head-down displays 

With the background of such major projects as Panavia 
Tornado and British Aerospace Nimrod, GEC-Marconi 
Avionics has developed a range of multisensor, multi- 
function television tabulator, E scope and other dis- 
plays. The systems comprise a CRT driven by a 
waveform generator embodying raster scan tech- 
niques. The waveform generator produces synthetic 
symbols, by what the company calls a time-shared digi- 
tal technique, to give high accuracy and resolution of 
modulated video signals with a minimum of compo- 
nents; a notable feature is the elimination of the stair- 
case effect in raster graphics. The synthetic video is 
directly compatible with standard television signals 
from a variety of sensors, so that video signals can be 
mixed to produce an overlay and symbology on a pic- 
torial display. 

The waveform generator is completely digital in oper- 
ation and receives data in standard serial digital form. 
By storing this information it can synthesise continu- 
ously video signals to drive one or more displays. The 
signal range can be modified or extended to meet indi- 
vidual requirements, particularly those suited to raster 
applications. The display unit provides a high contrast 
television picture of sensor and computed data and has 
a multifunction keyboard permitting the operator to 
communicate with the aircraft computer. A filter on the 
face of the CRT improves the contrast under high 
ambient illumination and photosensors adjust the 


The GEC-Marconi Avionics displays which equip the Panavia Tornado. Left to right, the electronic head-down display, the TV tab display and the E scope 
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brightness of the display in accordance with the ambi- 
ent lighting. 


Status 

No longer in production. In addition to the Tornado and 
Nimrod MR, other applications include the gunship ver- 
sion of the Lockheed C-130 Hercules and the British 
Aerospace Hunter. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Maintenance data panel 

The Maintenance Data Panel (MDP) displays infor- 
mation to a ground engineer about the operational sta- 
tus of the aircraft. From a single point access the 
operator can select one of three prime modes from the 
initial menu: replenishment, fault and test. 


Information for these modes is presented on a two- 
line 21-character alphanumeric liquid crystal display, 
which, with the variable electroluminescent backlight, 
gives good legibility in all lighting conditions. 

The MDP forms part of the utility systems manage- 
ment incorporated in the British Aerospace EAP. 


Status 
Fully developed. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Standby instrument panel 

GEC-Marconi Avionics is developing a standby instru- 
ment panel which can be stored above a multifunction 
cockpit display. In the event of a major subsystem fail- 


ure it can be pulled out and snapped down in front of 
the pilot. This immediately presents the pilot with a full 
backup instrument suite. 

The standby instrument panel is based on the con- 
ventional T layout for basic cockpit instrumentation. 

Based on liquid crystal display technology, the panel 
measures 175 X 175 X 32 mm, weighs 2.4 kg and con- 
sumes 5 W from standby power supplies. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Afterburner ignition monitoring 
systems 


Ultraviolet detectors are used to monitor the establish- 
ing of the afterburner light up sequence. 


Status 
In production. 


Contractor 
Kidde-Graviner Ltd. 


Bleed-air leak detection systems 
Bleed-air leak detection systems are available based on 
continuous detectors utilising a eutectic salt tempera- 
ture sensitive material which switches at a specific tem- 
perature. Up to 120 m of element can be connected to 
one control unit, allowing full coverage of air ducts, de- 
icing ducts and wheel wells, and so on. 


Status 
In production. 


Contractor 
Kidde-Graviner Ltd. 


Optical fire detection systems 

Fire can be specifically identified by sensing UV or IR 
flame radiation. Optical detectors have advantages in 
providing volume coverage and fast response time. The 
flame detectors are ideally suited for helicopter gear- 
box and transmission areas and for detecting engine 
combustion breakthrough. 


Status 
In development. 


Contractor 
Kidde-Graviner Ltd. 


Safety arming and ignition 
systems 

Kidde-Graviner has been in the forefront of electro- 
mechanical safety and arming system design for 
guided missiles for over thirty.years. Current activities 
include development of electronic in-line Safety and 
Arming Units (SAU) where a number of sensor inputs, 
such as those from inertial navigation systems, can be 
‘banded’ together to provide low weight high reliability 
actuation and ignition systems for today’s smart weap- 
ons. Combination with shuttered systems is also 
possible. 


Status 
In production. 


Contractor 
Kidde-Graviner Ltd. 


Survivability systems 

Kidde-Graviner offers combat survivability systems 
which are suitable for application on both fixed-wing air- 
craft and helicopters. The system utilises advanced 
optical detectors, lightweight suppressors and a con- 
trol unit to protect fuel tanks and dry bays from explos- 
ive fires resulting from projectile strikes. 
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Kidde-Graviner firewire and fire and overheat 
detectors 


Status 
In development. 


Contractor 
Kidde-Graviner Ltd. 


Thermal fire detection systems 

Overheat and fire detection systems for aircraft, where 
status and maintenance information will be transmitted 
by databus, have been developed. Additional features 
such as event location and an ability to indicate any 
trend in operating conditions are being made available. 


Status 
Fully developed. 


Contractor 
Kidde-Graviner Ltd 


Central warning unit 

The central warning unit has been designed and manu- 
factured for use on modern fighter aircraft. The unit 
houses all the control circuitry and displays to provide 
70 illuminated captions, along with audio tone and syn- 
thetic voice generation. 

Each unit incorporates 28 primary red channels and 
42 secondary amber channels. Additional features 
include day/night mode dimming of caption illumi- 
nation, test facilities for active and non-active sensor 
channels, ground activation of certain channels with 
override facility for test purposes and generation of au- 
dio horn tones and synthetic voice. 

Various combinations of caption are available in the 
range, while all variants incorporate a self-illuminating 
Betalight panel over the switches. Electrical connec- 
tions are made via a pair of multipin connectors. The 
unit is capable of total NVG compatibility. 


Contractor 
Page Aerospace Ltd. 


The Page Aerospace central warning unit 


Two and three terminal light 


modules 

Designed for use in single or stacked multichannel con- 
figuration, the filament lamp indicator/annunciator 
modules are a development of a module used exten- 
sively in aircraft central warning systems. The modules, 
available in two and three terminal arrangements, pro- 
vide a low-cost lightweight and compact alternative to 
other devices. 

Both types of modules incorporate a clip-on caption 
frame within which a wide range of sunlight-readable 
blank or engraved caption screens may be contained. 
The three terminal module may be used with two 
screens, one for each lamp, for systems where dual 
lamping is not essential. In these instances a lamp- 
holder separator screen may be fitted in a groove pro- 
vided. Various alternative mounting arrangements 
facilitate single or multiple panel or stacked installation. 
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Page Aerospace two and three terminal light modules 


Specifications 

Dimensions: 28 x 10.9 x 29 mm 
Weight: 0.018 kg 

Temperature range: —40 to +55°C 
Altitude range: up to 60 000 ft 


Contractor 
Page Aerospace Ltd. 


Voice, tone and display warning 
systems 


Page Aerospace designs and manufactures a wide 
range of alerting systems for civil and military aircraft. 
These include centralised and decentralised warning 
systems, synthesised programmable tone and voice 
systems, flight mode annunciators, attention getters 
and indicator modules. 

In recent years the company has developed a screen 
finishing process which results in high levels of sunlight 
legibility. These screens are now used in the central 
warning panel installations of the Saab 340 and British 
Aerospace 125, 146 and ATP aircraft. 

For night flying operations the company has devel- 
oped a night vision goggle compatible range of screens 


and bezels for displays and instruments. These screens 
effectively filter out the infra-red content from illumi- 
nated cockpit devices and minimise flooding of the 
goggles. 

Other areas of research and development cover high 
quality synthesis of audio tones and voice. Units are 
currently being evaluated by the Defence Research 
Agency, Farnborough and aircraft manufacturers in 
order to assess the optimum man-machine interface. 


Contractor 
Page Aerospace Ltd. 


The Page autoland status annunciator for the EFIS 
equipped Boeing 737-300 


The Page central warning panel for the BAe ATP 


Ice detection system 
The ice detection unit monitors ice conditions in low- 
speed aircraft. By having a fast response time and 
being totally independent of airspeed, this system is 
suited to helicopter applications. 

The unit uses bleed air from the compressor to cause 
air to flow through the detector even at zero airspeed. 
Information is displayed as liquid water content per 
cubic metre. 


Specifications 
Weight: (detector) 0.9 kg 
(meter) 0.34 kg 


Airspeed: 0-250 kts 
Altitude: Sea level-15 000 ft 


Status 

A version incorporating snow detection and digital out- 
puts has been selected for the EH 101 helicopter where 
automatic control of the anti-/de-ice systems is 
provided. 


Contractor 
Penny & Giles Avionic Systems Ltd. 


Type 1655 automatic chart 
display 

The Type 1655 automatic chart display is a simple and 
economical means of fixing aircraft position on a stan- 
dard aeronautical chart. Position is indicated by the 
intersection of cross-wires that move in accordance 
with commands from a navigation computer such as 
the Racal Tactical Area Navigation System (TANS), the 
Position, Bearing and Distance Indicator (PBDI) or the 
RNS 252 area navigation system. The chart area mea- 
sures 254 x 254mm, and five chart scales can be 
selected from 1:50 000 to 1:1 million. The system can 
be held on the thigh with a leg harness, rested on the 
knee or table-mounted. 


Specifications 
Dimensions: 306 x 306 x 67 mm 
Weight: 3.2 kg 


Status 
In production. 


Contractor 
Racal Avionics Ltd. 


The Racal Avionics airborne chart display 
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Groundspeed/drift meter Type 
9308 

The Type 9308 standard aircraft indicator size unit 
shows groundspeed within 3.5 kts at 100 kts or 5 kts at 
300 kts. Drift is registered within 0.5° of true value. If the 
signal is lost, the last measured groundspeed and drift 
are displayed. The Type 9308 is compatible with Dop- 
pler 71 and 72 sensors. 


Status 
In production. 


Contractor 
Racal Avionics Ltd. 


Hovermeter Type 9306 

The Type 9306 standard aircraft indicator size unit dis- 
plays along heading velocity over the range -10 to 
20 kts with an error not greater than 1 kt and vertical vel- 
ocity range +500 ft/min with a maximum error of 40 ft/ 
min. The Type 9306 is compatible with Doppler 71 and 
72 sensors. 


Status 
In production. 


Contractor 
Racal Avionics Ltd. 


The Racal Avionics Type 9308 groundspeed/arift — The position bearing and distance indicator for the 


presentation 


Hovermeter Type 80564B 

The Hovermeter Type 80564B is similar to the Type 
9306 (see previous item) in capability and appearance, 
but is compatible with Doppler 80 and 90 Series 
sensors. 


Contractor 
Racal Avionics Ltd. 


Racal Avionics Doppler 80 


VU2010 airborne display 

The VU2010 display is a colour raster display for air- 
borne applications which meets the exacting require- 
ments of the Royal Air Force and French Air Force E-3 
Sentry aircraft. The display is a high resolution unit with 
a 20 in diagonal (508 mm) tube and a 0.26 mm pitch 
shadow-mask. The high performance is obtained by the 
use of digitally controlled dynamic convergence cir- 
cuits. Similarly, digitally controlled dynamic focus and 
active colour purity controls are also incorporated to 
provide outstanding picture quality. The VU2010 is fit- 
ted with a magnetic shield, flashover protection and 
implosive protection. 


Specifications 

Dimensions: 464 x 384 x 510 mm 
Weight: 53.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
Reliability: 2780 h MTBF as MIL-H-217D 


Status 
In production and in service in Royal Air Force and 
French Air Force E-3 Sentry AWACS aircraft. 


Contractor 
Racal Radar Defence Systems Ltd. 


Racal produces the VU2010 colour monitor for the UK and French E-3 Sentry 


300 RNA Series horizontal 


situation indicators 

The 300 RNA range of Horizontal Situation Indicators 
(HSIs) is intended for civil and military fixed-wing air- 
craft and helicopters. Each instrument consists of a 
main frame, synchro frame and electronics. Large scale 
integrated circuits are used for signal processing and 
synchros are used to drive the various displays. 

The instruments can be used in Nav, Tac, App or 
ADF modes. The range display is a four-digit electronic 
module at the top of the instrument face reading up to 
999 nm. Another numeric display is used to indicate the 
setting of the command track pointer. A knob is pro- 
vided for selecting the relevant runway QDM on the 
command track pointer. These instruments provide 
complete ILS information as well as Tacan and ADF 
displays. 


Status 

304/305 RNA HSls are used in the British Aerospace 
Nimrod and 748 aircraft as integral parts of the SFS6 
flight systems. The 309 RNA HSI equips Royal Navy 
Westland Sea King helicopters and Royal Air Force Brit- 
ish Aerospace Hawk trainers. The 306/307 RNA is used 
in the Sepecat Jaguar and British Aerospace Strike- 
master. The 330 series HSI is used in the Royal Air 


Force’s Panavia Tornado aircraft and Chinook 
helicopters. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


2100 Series multipurpose colour 
display 

Smiths Industries experience of advanced CRT display 
systems has culminated in the 2100 Series MultiPur- 
pose Colour Display (MPCD). The flat screen, shadow- 
mask CRT incorporates Smiths Industries’ unique ‘per- 
iodic focus gun’ which allows high resolution and 
colour purity to be maintained at brightness levels not 
previously possible. The display is capable of being 
viewed both in high ambient daylight conditions and at 
night in conjunction with night vision goggles. 

The MPCD is capable of presenting data in cursive, 
raster or hybrid formats on a usable screen area of 5 X 
5 in (127 X 127 mm) or 6 x 6 in (152 & 152 mm). In cur- 
sive modes, the 2100 displays the output from an exter- 
nal graphics generator in a range of predetermined 
colours. In raster modes TV-style data from a range of 
sources such as remote map readers, EO sensors and 
scan converted radar outputs, can be displayed in a var- 


The 2100 Series multipurpose display is in pro- 

duction for the AV-8B, F/A-18 and Harrier GR. Mk 7 

and has been selected for the Tornado GR. Mk 1 
mid-life update and AMX 


iety of different line standards. When operating in 
hybrid modes, cursive symbology is written during the 
video frame blanking period thus presenting a raster 
display overlaid with highly accurate and contrasting 
cursive symbology. A NTSC encoded output of the 


a onl 


RGB video is also generated and available for use by an 
external video recorder. 

Operator interaction is achieved via 20 momentary 
action keys and four rocker switches located around 
the display face. 

Ambient light is monitored by two sensors on the 
front bezel and display brightness is controlled auto- 
matically with respect to a predetermined level. 


Specifications 

Dimensions: 180 x 206 x 439 mm 

Weight: 10.9 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 180 VA 
Usable screen area: 5 x 5 in (127 x 127 mm) 

or 6 xX 6 in (152 xk 152 mm) 

Reliability: >3500 h 


Status 

In production with over 650 units delivered. The 2100 
Series complies with all relevant UK, NATO and US mili- 
tary specifications and has been selected by McDon- 
nell Douglas for the night attack versions of the US 
Marine Corps AV-8B Harrier Il and the US Marine 
Corps/US Navy F/A-18 Hornet and by the RAF for the 
Harrier GR. Mk 7 and Tornado GR. Mk 1 mid-life 
update. Also selected for the Embraer AMX. A contract 
for $10.954 million for 87 MPCDs for F/A-18 and AV-8B 
aircraft was awarded in September 1991. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


3000 Series multipurpose display 
The 3000 Series multipurpose display uses large scale 
integration and hybrid packaging techniques to com- 
bine a graphics generator, amplifiers, high voltage sup- 
plies and a full colour CRT into a single unit 6.25 in 
(159 mm) square and 12.5 in (318 mm) deep. The unit 
has a built-in MIL-STD-1553B interface making it a 
stand-alone unit connecting directly to the aircraft 
databus. 

The unit integrates fully into the nav/attack system 
and can display all primary flight and navigation data 
and control and display any parameter within the nav/ 
attack system. Operator interaction is achieved via 13 
soft keys whose function is determined by the selected 
display format. Two uncommitted keys can be speci- 
fied as soft or dedicated as required. Ambient light is 
monitored by two sensors on the front panel and dis- 
play brightness is controlled automatically around the 
level predetermined by the operator. 


Specifications 

Dimensions: 196 x 180 x 317 mm 

Weight: <10 kg 

Power supply: 200 V AC, 400 Hz, 3 phase, 180 VA 
Usable screen area: 127 x 127 mm 

Number of colours: 15 

Reliability: 2500 h MTBF predicted 


Status 
In production for the British Aerospace Hawk 100 and 
200. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


The 3000 Series display chosen for the British 
Aerospace Hawk 100 and 200 
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Digital electronic chronometer for 
Boeing 747-400 


Smiths Industries has been supplying clocks for civil 
aircraft for many years and the latest in this field is the 
2610 Series clock on the Boeing 747-400. This type of 
clock is already a feature on 737-300/400 and 500 
Series aircraft, not only displaying GMT, elapsed time 
and chronograph but also with the facility to display day 
and date. 

Several major customers of the new 747-400 have 
specifically requested a clock which will additionally 
read tenths of a minute and this version is available as 
an optional item for the 747-400. 


Status 

The standard 2600 Series clock is basic on the Fokker 
50 and 100 and McDonnell Douglas MD-80 series air- 
craft. The 2610 Series is fitted in the Boeing 737-300, 
-400 and -500 and the 747-400. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Display processor/mission 


computer 

The wholly modular Display Processor/Mission Com- 
puter (DPMC) can be configured to meet customer 
requirements. It is based on an extensive library of stan- 
dard electronic cards and a range of ATR/MCU case 
sizes. An internal databus allows the system to be 
updated or expanded easily and incorporate new tech- 
nology components. The unit is designed to military 
specifications and is suitable for computing appli- 
cations in head-up displays, weapon aiming, mission 
control and electronic flight instruments. 

The central feature of the system is a single card 
computing element which incorporates a 32-bit 16/ 
20 Hz processor, 128 kbytes of random access mem- 
ory and up to % Mbyte of PROM storage. Additional 
modules provide global memory, cursive or raster sym- 
bol generation, analogue and discrete inputs, Serial 
digital interface and MIL-STD-15538B interface as either 
remote terminal or bus controller. 


Specifications 

Format: /% ATR (4 MCU) 124 x 194 x 318 mm 
%, ATR (6 MCU) 190 x 194 x 318 mm 
Weight: (4 MCU) 6 kg; (6 MCU) 9 kg 


Status 

In production. Latest applications include a bus control 
and interface unit for the Sea Harrier FRS. Mk 2, a bus 
interface unit and DPMC for the advanced Hawk 100/ 
200 and waveform generators for Royal Air Force Har- 
rier and Jaguar aircraft. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Eurofighter 2000 glareshields 
Smiths Industries has the project and technical leader- 
ship for development of the Eurofighter 2000's right- 
hand glareshield. This contains a set of high intensity 
LED displays used for standby engine and aircraft atti- 
tude information. These displays, which present ana- 
logue information generated digitally, have automatic 
compensation for changing ambient light levels. 

Smiths Industries is a member of the same consor- 
tium which has also been awarded development of the 
left-hand glareshield. This has a similar design and 
houses a range of switching and control units. 


Status 
In development for the Eurofighter 2000. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Eurofighter 2000 multifunction 


head-down displays 
Three MultiFunction Head-Down (MFHD) displays are 
installed in the cockpit of the Eurofighter 2000, with six 
in the two cockpit trainer version. The MFHD provides 
flight, tactical situation and sensor data, as well as vital 
onboard systems information on a 6 X 6in (152 x 
152 mm) usable screen area. It combines exceptional 
brightness and high resolution to give clear legibility in 
full sunlight of raster scan images overlaid with fine line 
stroke graphics. Smiths Industries is project leader and 
design authority for the programme. 

The CRT technology has been developed from the 
Type 2100 MPCD (see earlier item). 


Status 
In development for the Eurofighter 2000. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


LED dot matrix displays 

In parallel with the development of CRT-based elec- 
tronic flight instrument system displays, Smiths Indus- 
tries has produced a family of engine performance 
indicators using a hybrid DC-servo pointer/LED read- 
out. The servo-driven pointer moves over a conven- 
tional circular scale, while an emissive electro-optic 
drum counter constructed from a dot matrix of high 
brightness LED offers a display which is fully compat- 
ible with the CRT and light emissive displays now being 
introduced in civil and military aircraft. 

The read-out is of the rolling drum type, with values 
appearing to roll smoothly upwards or downwards. 
Compared with LED bar instrumentation, this device is 
much less affected by single LED failures and very 
accurate interpolation of data is possible due to the 
apparent motion in the display. A 7 x 5 matrix 4.5 mm 
high is used, with three blank rows of LEDs between 
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Cockpit panels of the British Aerospace Hawk 200 single-seat light strike demonstrator fighter, with 
Smiths Industries head-up display, up-front controller (immediately below the head-up display) and 3000 
Series multipurpose display (white surround) 
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Smiths Industries engine indicators for the Airbus A310 and A300-600 aircraft 


each figure, but a 9 X 5 matrix giving 5.2 mm high 
characters and with reduced character spacing is an 
alternative. In place of a mechanical failure flag the LED 
matrix displays N,, and N, and the word ‘fail’ if an indi- 
cation is outside limits or invalid. 

To minimise the number of moving parts a micropro- 
cessor is used to convert the input signal to digital form 
to drive the counter and then convert the digital signal 
back to analogue in order to drive a conventional point- 
er DC servomotor. The instrument is contained in a 2 in 
(51 mm) round or 2 ATI case, with integral analogue 
display lighting and an ambient light sensor which auto- 
matically adjusts LED brightness. 


Status 

In production. LED instruments have been chosen for 
the Boeing 737-300 to display N, and N, engine speeds, 
Exhaust Gas Temperature (EGT) and fuel flow/fuel 
used for the CFM56 power-plant. They are also sup- 
plied for the Airbus A310 and A300-600 aircraft and the 
Saab JAS 39. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


LED engine and system displays 
Smiths Industries solid-state instrument systems have 
been selected for British Aerospace aircraft. Systems 
include primary engine displays, aircraft system dis- 
plays and annunciator panel, and are direct replace- 
ments for electromechanical instruments. They are 
ideal for both new build and existing aircraft, where they 
can be retrofitted by easy change of panels and without 
the need for mechanical or electrical modifications. 
Each display system presents information in formats 
which are familiar to the aircrew who require minimal 
training in their use. These displays provide significant 
benefits in terms of weight, power consumption, 
reliability, ease of maintenance and cost of ownership. 


Primary engine display 

The primary engine and aircraft displays are each con- 
tained in a single unit which, for ease of maintenance, 
comprises three modules: a display and associated 
dimmers, a printed circuit board assembly and a power 
supply module. Dial markings and legends associated 
with the displayed parameters are printed on a glass 
lens which is held in place over the LED displays. Both 
units are housed in conveniently sealed, lightweight 
cases with connectors mounted on the rear. Intercon- 
nections between the modules and rear connectors are 
by flexible tape wiring. 

For optimum integrity the primary engine display 
incorporates a separate processor for each engine par- 
ameter. Four power supplies are provided to ensure 
system integrity. The power supplies are configured as 
two independent pairs so that a failure will result only in 
partial loss of the parameters of one engine. 


Secondary or system display 

In the secondary or system display the required reliabil- 
ity is achieved by using multiple processors and power 
supplies with the parameters to be processed suitably 
arranged between them. 

Brightness is controlled automatically to achieve 
comfortable viewing over the whole range of ambient 
lighting conditions on the flight-deck, from total dark- 
ness to direct sunlight. 


Comprehensive BITE facilities are a feature of all 
Smiths Industries LED display systems. On power-up, a 
test sequence is initiated automatically. Test routines 
can be initiated by either the pilot or the maintenance 
crew. 


Annunciator panel 

The overhead annunciator panel is a_ solid-state 
replacement for existing discrete annunciator panels. 
Capable of displaying up to 120 cautionary messages, 
six warnings and 15 advisory indications, it can be 
installed in any MD-80 series aircraft without the need 
for electrical or mechanical modifications. On new 
build aircraft in particular it makes possible consider- 
able savings in wiring, connectors and weight. Caution 


messages are displayed on two dot matrix LED panels. 
Each panel can display six simultaneous cautions of up 
to 20 characters in length. Both message displays can 
be scrolled up or down so that a total of 120 different 
cautions can be viewed. 

Eight push-button switches with integral filament 
lamps operate in conjunction with the two LED mess- 
age panels. Each switch is associated with a particular 
aircraft system. Whenever a caution input is received 
the corresponding lamp is lit so that a system caution is 
annunciated even if both LED message panels are full. 

Normally, cautions received from all aircraft systems 
are displayed on the message panels in either chrono- 
logical or priority order as required. If the pilot prefers, 
he can use the push-button to select one particular air- 
craft system so that only cautions associated with that 
system will be displayed. 

The two panels are arranged to display a block of 12 
consecutive messages. If a fault occurs on one panel 
then all messages are automatically made available on 
the remaining panel while the faulty panel remains 
blank. 

A new development of the annunciator panel is the 
master warning and caution system selected by 
McDonnell Douglas for the MD-90. This system, com- 
prising a separate display and control unit, identifies 
and presents more than 200 messages. 


Status 
Fitted in McDonnell Douglas MD-80 and MD-90, Boeing 
737 and British Aerospace 146 and Jetstream 41 
aircraft. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Smiths Industries overhead annunciator panel for the McDonnell Douglas MD-80 series 
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Smiths Industries displays for the McDonnell Douglas MD-80 with (left) the primary engine display and 
(right) the aircraft system display 
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LED standby engine display panel 
Smiths Industries has been selected to supply a 
standby engine indicator display panel for the Boeing 
757 and 767. 

The display of engine parameters is by a light-emit- 
ting diode in a seven-bar format and incorporates four 
numeric read-outs for each engine - N, and N,, EGT and 
EPR. Eight engine displays are housed in a 3 ATI case. 


Status 
In production for the Boeing 757 and 767. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Smiths Industries standby engine display panel for 
the Boeing 757 and 767 


SDS300 electronic instrument 


system 

Smiths Industries SDS300 Series Electronic Instrument 
System (EIS) has been selected for both military and 
civil variants of the Anglo-Italian EH 101 helicopter and 
is being developed as a joint venture in conjunction 
with OMI-Agusta. 

The EIS acts as the aircraft’s primary instrumentation 
system providing the pilot and co-pilot with primary 
flight, navigation and power systems information pre- 
sented on six 7 X 6 in (178 X 152 mm) full colour CRT 
displays. Both pilot and co-pilot workstations feature 
two vertically mounted display units which under 
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normal conditions provide a primary flight display anda 
navigation display. Within these two display modes, 
sub-modes are available including composite displays, 
map and weather radar. Two centrally mounted display 
units complete the system, which provides primary and 
secondary power systems data, fuel, hydraulics and 
electrical systems data and a number of checklists. 
These display groups are controlled by three display 
mode selector units. 

The SDS300 EIS features an advanced systems 
architecture with the six display units being driven by 
three identical and interchangeable % ATR (6 MCU) 
Symbol Generator Units (SGU). In previous EIS systems 
of this size, acceptable levels of redundancy were 
achieved by the use of five SGUs. However, a unique 
cross monitoring and switching technique now enables 
any SGU to drive any two display units independently 


and simultaneously, thus reducing the minimum 
acceptable number of SGUs to three. This technique 
enables rapid configuration of the system in the event 
of any SGU failure and offers additional advantages in 
terms of reduced system weight and cost and reduced 
spares holding. 

The SDS300 EIS can be reconfigured with a range of 
CRT sizes and additional display formats without major 
system redesign, while flexible interfacing arrange- 
ments will allow rapid adaptation of the system to other 
aircraft types. 


Status 
In development. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Displays 
Examples of current applications of high resolution 
THORN EMI monochrome and colour raster scan CRT 
and flat panel displays are for command and control 
multifunction consoles, stand-alone consoles such as 
for sonar, electronic support measures systems, air- 
borne cockpits and cabins and land vehicles. 

The displays are based on a modular concept provid- 
ing improved reliability and maintainability, lower cost 


of ownership and flexibility to specific input and mech- 
anical requirements. CRT displays are available in 
monochrome from 4 to 14 in (101.6-355.6 mm) and in 
colour from 8 to 20 in (203.2-508 mm). They include 
symbol generation, picture manipulation and a BIT pat- 
tern feature. 

Flat panel displays are supplied using either electro- 
luminescent or AC plasma technology. Various screen 
sizes are available. Touch input, intelligence and the 


ability to display real-time video pictures are among the 
facilities available. 

All displays have been developed using BS5750 and 
AQAP 1 design procedures. 


Contractor 
THORN EMI Electronics Ltd. 


Airborne FM telemetry 


torquemeter 

The airborne FM telemetry torquemeter provides a 
direct, accurate and reliable measurement of the 
torque in a helicopter’s transmission system. The indi- 
cated torque is independent of any correction factors 
for air temperature, torquemeter shaft temperature, 
engine and gearbox life and efficiency, fuel character- 
istics or aircraft operating conditions. 


The system consists of four component parts: rotat- 
ing assembly, fixed antenna and head amplifier, signal 
processor and indicators. It operates without physical 
contact between the rotating shaft and the stationary 
structure and is said to have an overall accuracy of 
within +1 per cent of full-scale torque. BITE is provided 
within the torquemeter equipment to enable system 
integrity and calibration accuracy to be checked and 
faults to be located. 


Specifications 
Power supply: 28 V DC, 1.5 A max 


Contractor 
Westland Aerospace Ltd. 


UNITED STATES OF AMERICA 


BDI-300A digital bearing/ 


distance/heading indicator 

The BDI-300A has been designed to be directly com- 
patible with new generation avionics transmitting 
ARINC 429 data. It is also designed to provide an 
emergency heading source. The indicator is a3 x 4 ATI 
form factor. 


Contractor 
AAR Brooks & Perkins Aeronetics Division. 


BDHSI-421 bearing/distance 


horizontal situation indicator 

The BDHSI-421 has been designed to display heading, 
VOR, ILS, ADF, DME, Tacan or long-range navigation 
information. Several variations are available that can be 
configured to the operator’s requirements. This indi- 
cator is a 4 ATI form factor. 


Contractor 
AAR Brooks & Perkins Aeronetics Division. 


DCU-201 digital converter unit 

The Model DCU-201 is designed to provide an interface 
between digital and analogue systems, and is capable 
of Ato A, Ato D, Dto D or Dto A conversions. This unit 
is architectured for maximum flexibility with four inde- 
pendent I/O cards and dual redundant power supplies 
and is enclosed in a 127 X 127 X 279 mm unit. Some 
currently available input/outputs include ARINC 407 
synchro to ARINC 429, ARINC 429 to ARINC synchro, 
AC and DC sin/cos to ARINC 429, ARINC 568 distance 
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to ARINC 429 and Collins CSDB RS422 to ARINC 429. 
This unit is TSO’d and is applicable to any rotary- or 
fixed-wing application. 


Contractor 
AAR Brooks & Perkins Aeronetics Division. 


HSI-8131 horizontal situation 
indicator 

The HSI8131 was designed as a 3 ATI form factor 
instrument compatible with most ARINC analogue 
directional gyros. It is applicable to all rotary- and fixed- 
wing aircraft. 


Contractor 
AAR Brooks & Perkins Aeronetics Division. 


RVG-801 A/B/C remote vertical 
gyros 

The RVG-801 is designed as a small 102 x 102 x 
152 mm lightweight, highly stable and reliable vertical 
reference platform. 


Features include manual test for pitch and roll, man- 
ual erection capability with ARINC synchro outputs and 
200 or 50 millivolt per degree outputs for other aircraft 
systems. It is hermetically sealed with Mil-Spec bear- 
ings for long life and is applicable to rotary- and fixed- 
wing aircraft of medium and high performance. 


CN-811A/ASN-Military 
Manufactured to MIL-G-49266 (CR) specifications. 


CN-1314/A-Military 
Manufactured to MIL-G-49267 (CR) specifications. 


CN-1497/A-Military 
Manufactured to MIL-G-49268 (CR) specifications. 


Contractor 
AAR Brooks & Perkins Aeronetics Division. 


Slaved directional gyro systems 
Model 9100 

The Model 9100 is designed to provide a magnetic 
slaved directional gyro output of three wire ARINC 407 


information for RMlis, BDIs, BDHSIs and remote sen- 
sors requiring heading information. 

This system will operate in a DG only mode and has 
an exclusive automatic emergency mode that will con- 
tinue to provide heading information in the event of a 
gyro failure. The system is compatible with all rotary- 
and fixed-wing aircraft. 


Model CN-998B/ASN-43A-military 
Manufactured to applicable military specifications, des- 
ignated in MIL-G-45279(EL), the CN-998B/ASN-43A 
system will operate in a magnetic or free gyro mode and 
is fitted with latitude compensation. 


Model 8000 

Aslaved horizontal situation indicator system designed 
as a complete system that is compatible with panel and 
remote-mounted avionics that output standard ARINC 
VOR and ILS meter drive signals. The indicator is a 3 
ATI form factor; the gyro is remote-mounted. 


Contractor 
AAR Brooks & Perkins Aeronetics Division. 


8100 Series encoding altimeters 

Intended for general aviation applications, this family 
includes counter-pointer and drum-pointer types. Alti- 
tude is optically encoded in 100 ft increments with a 
digital output. The series is designed for a range of 
-1000 to 35 000 ft. The 8100 Series can be provided 


with an extended pressure scale of 800 to 1050 mb 
which complies with UK requirements. 


Specifications 
Dimensions: 3 ATI or MS 
Weight: 0.9 kg 

Power supply: 14 or 28 V DC 


Status 
In production. 


Contractor 
Aero Mechanism. 


AH-64 caution and warning 


system 

This system provides caution and warning annunci- 
ation for the AH-64 Apache helicopter. It consists of a 
60 station pilot panel, 24 station co-pilot panel and mas- 
ter caution warning panel. Subsystem inputs are moni- 
tored and fault information displayed as applicable on 
any or all three units. The legend modules are fully sun- 
light-readable and incorporate front lamp replacement. 


Specifications 

Dimensions: (pilot panel) 146 x 206.3 x 177.8 mm 
(co-pilot panel) 146 x 95.2 177.8 mm 

(master caution) 193.5 x 25.4 x 69.8 mm 

Weight: (pilot panel) 4.4 kg 

(co-pilot panel) 2.36 kg 

(master caution) 0.73 kg 


Status 
In service in the McDonnell Douglas AH-64 Apache 
helicopter 


Contractor 
Aerospace Avionics. 


Caution and warning advisory 
panel and cockpit lighting 


controller 
The all solid-state caution and warning advisory panel 
continuously monitors specific subsystem inputs, dis- 
plays fault information on an integral 30-channel annun- 
ciator panel and drives external warning caution 
advisory displays. Twenty annunciators are yellow and 
10 are red. The unit also provides power to 112 separ- 
ate external 5.1 V constant current cockpit annuncia- 
tors. The panel interfaces with an external dimming 
control to provide discrete dim and a continuously vari- 
able lamp power for the annunciators. 

The panel is sunlight-readable in 10 000 ft candle dif- 
fuse ambient light and is EMP and nuclear hardened. 


The caution and warning system for the AH-64 heli- 
copter showing (left to right) the master caution, 
the pilot panel and the co-pilot panel 


The caution and warning advisory panel 


Specifications 

Dimensions: 200 x 72.4 x 279.4 mm 
Weight: 3.4 kg 

Power supply: 22-29 V DC and 6.5 V DC 
Operating temperature: —40 to +74°C 
Reliability: 15 000 h MTBF 


Contractor 
Aerospace Avionics. 
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The fuel management panel in the US Navy 
Sikorsky SH-60F helicopter 


CV-Helo fuel management panel 
The microprocessor-based fuel management panel 
provides fuel management and control during refuell- 
ing and fuel transfer operations on board the SH-60F 
CV-Helo. Fuel flow activity of the auxiliary fuel system is 
monitored via inputs from system sensors and dis- 
played with indicator lights. The unit automatically con- 
trols sequential refuelling and fuel transfer functions. 


Specifications 

Dimensions: 146 < 120.6 x 165.1 mm 

Weight: 2.72 kg 

Power supply: 28 V DC 

5 V AC for panel edge lighting 

Processor: 2 MHz Z80 microprocessor, 1024 bytes 
RAM, 4096 bytes PROM 

Reliability: 23 000 h MTBF 


Status 
In service in the US Navy Sikorsky SH-60F helicopter. 


Contractor 
Aerospace Avionics. 


Engine performance indicators 

AlliedSignal makes a series of engine performance indi- 
cators for business, commuter and military aircraft. 
Typical examples are the British Aerospace HS 125- 
700, Gates Learjet 35/36 and 55, Lockheed JetStar 2, 
Casa CN-235 and Taiwanese XAT-3. The indicators pro- 
vide a continuous analogue display of critical engine 


variables, such as fan and core rotation speeds, turbine 
temperature and fuel flow. Configurations with circular 
Or Square cross-section are available. 

Solid-state circuitry is employed throughout. The 
indicators are unaffected by the large fluctuations in 
electrical supply during engine starts. 


Specifications 

Power supply: 12-34 V DC, 120 mA nominal, 450 mA 
max 

5 V DC, 250 mA for lighting 

Input signals: (rotation) monopole pulse 

(turbine temperature) chromel-alumel thermocouple 
per NBS Monograph 125 


(fuel flow) second harmonic selsyn mass flow transmit- 
ter, 115 V AC 400 Hz reference 

Rpm accuracy: (0 to +55°C ambient) +0.25% at 
100% rpm 

(-30 to +70° C ambient) +0.5% at 100% rpm 
Temperature accuracy: (0 to +55° C ambient) +5° C at 
900° C 

(-30 to +70° C ambient) +10° C at 900° C 

Fuel flow accuracy: (0 to +55°C ambient) +1% of 
full-scale 

(-30 to +70° C ambient) +2% of full-scale 

Rpm range: 0-110% 

Turbine temperature range: +100 to +1000° C 

Fuel flow range: 0-2300 Ibs/h 

Response: 3 s full-scale slew 

Temperature range: (Operating) -30 to +55° C 

(short term) -30 to +70° C 

(ambient extreme) -65 to +70° C 

Shock: 6 g for 0.011s 

Vibration: 5-3000 Hz, 0.02 in amplitude, limited to 
1079 

Humidity: 95%, +70°C for 6 h, cool to +38°C for 18 h 


Status 
In production. 
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Contractor 
AlliedSignal Controls & Accessories, Tucson. 


Digital map reader 

The digital map provides a multitude of navigational 
perspectives to enhance pilot effectiveness. These per- 
spectives are provided through the use of an AlliedSig- 
nal proprietary graphics processor designed to 
produce three-dimensional images. The Graphics Dif- 
ferential Engine (GDE) makes use of Defense Mapping 
Agency Digital Terrain Elevation Data (DTED) to prod- 
uce perspective as well as true three-dimensional 
views. The digital land mass data is stored in memory in 
a north up orientation. The GDE does the required 
algebraic and polynomial manipulations of the data 
required to create the image electronically. Through 
data compacting techniques, large areas of coverage 
are available. 

In addition to DTED data, the digital map reader can 
process and display virtually any type of digitised data- 
base. This includes Defense Mapping Agency Digital 
Feature Analysis Data (DFAD), as well as digitised aero- 
nautical charts, reconnaissance photographs, 
approach plates and checklists. 

GDE was initially implemented in standard CMOS 
logic, but developments have led to the conversion of 
the GDE into a VLSI chip. 

The system processing is done via a MIL-STD-1750A 
processor which interfaces with the MIL-STD-1553B 
multiplexed database. It receives aircraft present pos- 
ition and mode control information and handles all over- 
head and built-in test functions in the digital map 
reader. The database is stored on a militarised optical 
disk. 

Along with the two- and three-dimensional perspec- 
tives, the digital map reader provides numerous other 
capabilities. These include look ahead, continuous 
zoom, freeze frame, sun angle shading, terrain occult- 
ing, contour line generation, altitude colour coding, de- 
clutter and text overlay. In addition, the digital map 
reader can provide positional correlation algorithms 
such as SITAN for a complete navigational aid to the 
flight crew. 

The output of the digital map reader is a red/green/ 
blue composite video signal that can provide both vari- 
able aspect ratios and variable line rates. Embedded 
raster text can be added within the digital map reader 
and/or the composite video output can be fed into a 
display processor for additional stroke overlays. 


Status 
In development. 
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The AlliedSignal digital map reader assembly 


Contractor 
AlliedSignal Flight Systems. 


Moving map display for the F-15 
The F-15 remote map reader provides a continuous col- 
our or monochromatic high resolution video signal to a 
multifunction display. It uses existing 35 mm film strips 
housed in self-indexing, interchangeable cassettes 
which automatically engage and align when inserted 
into the unit. The system can be mounted in the equip- 
ment bay, so reducing pressure on cockpit space. The 
map images appearing on the screen are therefore syn- 
thetic, as opposed to the real images projected on to 
the screen of conventional moving map displays. 

The centre of the map image is automatically aligned 
with the aircraft present position using data from the 
navigation system. The unit incorporates a built-in test 
facility. 


Specifications 
Dimensions: 193 x 191 x 319 mm 
Weight: 12.3 kg 


Status 
In production for the US Air Force McDonnell Douglas 
F-15 Eagle and Sikorsky HH-60D helicopter. 


Contractor 
AlliedSignal Flight Systems. 


V-22 Osprey advanced colour 
display system 
In 1987 the company received a contract from IBM Fed- 
eral Systems Division for the full-scale development of 
an advanced colour display system for the V-22 Osprey. 
The system comprises four 6 X 6 in (152 & 152 mm) 
high resolution colour displays driven by a pair of three- 
channel programmable display processors. These use 
a MIL-STD-1750A computer and feature triple redun- 
dant display processing. 


Status 
In development for the V-22 Osprey. 


Contractor 
AlliedSignal Flight Systems. 


Series Ill integrated digital 


avionics system 

AlliedSignal announced the Series III integrated digital 
avionic equipment in 1982. Originally and informally 
Known as the X-line, the system is now designated 
Series Ill, indicating it to be the third range of digital 
electronic equipment developed by AlliedSignal. 
Based on ARINC 429 databusses, the system was also 
designed for compatibility with a new line of EFIS dis- 
plays being produced by the company. 


At the centre of the Series III system is the EFIS dis- 
play, which is to be produced in three sizes - 6.25 in 
square (158 mm), 5 by 6 in (127 x 152 mm) and 4.75 by 
5in (120.7 * 127mm) - and with what AlliedSignal 
claims to be a unique stroke writing method. Typical 
configuration, at least for the higher performance tur- 
bine types, would be two CRTs each for pilot and co- 
pilot and two shared EICAS displays for systems and 
navigation. 

The current Series III family comprises: 

VCS-40 VHF communication transceiver 


VNS-40 VHF navigation receiver 

DFS-43 automatic direction-finder 

DME-44 distance measuring equipment 

TRS-42 transponder. 

More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In production. An initial installation on board a Cessna 
Citation Ill was completed in December 1984, having 
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been certificated by the FAA earlier in that year. The 
five-system suite was chosen by Fokker in May 1985 as 
the standard communication, navigation and identifi- 
cation package for its Fokker 50 airliner. 


Contractor 
AlliedSignal General Aviation Avionics. 


ARINC 700 Series digital 


integrated avionics 

The ARINC 700 Series Communications, Navigation 
and Identification (CNI) equipment began as part of the 
US industry-wide momentum in the 1970s to develop 
new technology systems for the transport aircraft to 
replace the Boeing 707 and Douglas DC-8. AlliedSignal 
was successful in winning the competition to provide 
the CNI suite for the Boeing 767 launched by United Air- 
lines in July 1978 and the slightly later Boeing 757. The 
current ARINC 700 series consists of: 

RTA-44A VHF communication transceiver 

RVA-36A VHF navigation receiver 

DFA-75A automatic direction-finder 

SMA-37A distance measuring equipment 

RIA-35A ILS receiver 

ALA-52A radio altimeter 

TRA-67 Mode S transponder. 


Status 
In production and in service in Boeing 757 and 767 
aircraft. 


Contractor 
AlliedSignal General Aviation Avionics. 


EFS 10 electronic flight 


instrument system 

The EFS 10 electronic flight instrument system is 
designed to interface directly with the Gold Crown Ill 
multisensor KNS 600 flight management system and 
KFC 400 flight control system. It uses a dual stroke and 
raster display writing technology to create symbols and 
backgrounds, allowing each stroke/raster module to 
concentrate fully on a single display to make it brighter 
and easier to read. 

A typical five tube EFS 10 installation consists of 
identical and interchangeable symbol generators for 
each pilot's EADI and EHSI, plus one for the multifunc- 
tion display. This provides multiple reversionary 
options for all displays in the event of a failure. Display 
units are available in 5 x 6 in (127 xX 152.4 mm) horizon- 
tal format or 5 x 5 in or 6 X 6 in (125 X 127 or 152.4 x 
152.4 mm) square formats. 

The EFS 10 includes full-time self-diagnostics and 
automatic internal testing of key circuits and sensor 


The EHI 40 electronic horizontal situation indicator with (left) the display unit and (right) the symbol gener- 


ator 


inputs, which may also be initiated by the pilot. A more 
comprehensive test routine allows checks down to cir- 
Cuit board level. 


Contractor 
AlliedSignal General Aviation Avionics. 


EFS 40/EFS 50 electronic flight 


instrument systems 

The EFS 40 is a 4 in (101.6 mm) electronic flight instru- 
ment system designed for operators of light jet and tur- 
boprop aircraft and turbine helicopters. The EFS 50 isa 
5 in (127 mm) system. They are modular systems com- 
prised of an Electronic Attitude Director Indicator 
(EADI) and Electronic Horizontal Situation Indicator 
(EHSI). The package can be installed in two, three, four 
or five tube configurations. 


The Series 3 and EFS 10 electronic flight instrument systems on the Citation III 


The system’s basic building block is the EHI. This 
unit incorporates a navigation mapping capability and 
modular design with interfaces for analogue and digital 
inputs. Added functions include a weather map display 
and joystick controller, plus a wide range of sensor 
input interfaces. The EHI is available with either a com- 
bination control/display unit or display with separate 
control panel. 

The interchangeable ED 461/462 in the EFS 40 mea- 
sures 106 x 106 x 238.8 mm and weighs 2.275 kg. The 
ED 551A in the EFS 50 measures 117.3 X 133.4 x 
238.8 mm and weighs 3.76 kg. The remote SG 465 
EADI/EHSI symbol generator unit fits into a % ATR 
short box. Control panels are offered as a built-in mode 
controller in the ED 461 or as the remote CP 468 mode 
controller for the ED 462 display unit. Standard inter- 
faces are provided for most of the avionics, flying con- 
trol and long-range navigation systems in current use in 
business aviation aircraft. 


Contractor 
AlliedSignal General Aviation Avionics. 


EHI 40 electronic horizontal 


situation indicator 

The EHI 40 is a 4 in (101.6 mm) electronic horizontal 
situation indicator which has been designed to offer 
reductions in size, weight and cost. It includes a built-in 
or separate mode controller, navigation mapping capa- 
bility and modular design with interfaces for analogue 
and digital inputs. Added functions include a weather 
map display and joystick interface, and a wide range of 
sensor input interfaces. The system consists of a con- 
trol display unit, symbol generator and associated navi- 
gation sensors. The EHI 40 is available with either a 
combination control display unit or traditional display 
with separate control panel. 

During 1990 AlliedSignal introduced a companion 
attitude director indicator. The complete 4 in EFIS is 
designated EFS 40 (see previous item). The system is 
also available in a 5 in format, designated the EFS 50. 


Specifications 

Dimensions: (display unit) 106 x 106 x 238.8 mm 
(symbol generator) 193.5 x 57.2 x 320.5 mm 
Weight: (display unit) 2.275 kg 

(symbol generator) 3.64 kg 

Power supply: 28 V DC 


Contractor 
AlliedSignal General Aviation Avionics. 


Gold Crown nav/com avionics 
family 

In the late 1960s the Gold Crown range of remote- 
mounted (that is, panel-mounted flight-deck instru- 
ments driven by rack-mounted processing amplifiers) 
equipment was introduced for the larger piston and tur- 
bine twins then being developed and to complement 
the Silver Crown range. In 1972 amore advanced family 
of digital equipment appeared and began to take a 
large share of this market. The most recent range is 
Gold Crown lll, unveiled in 1981. Designed for top of the 
line corporate and commuter twins, turboprops and tur- 
bine helicopters, this completely redesigned family 
incorporates custom LSI and microprocessor tech- 
nology. The remote-mounted units are some 40 per 
cent smaller and 30 per cent lighter than their prede- 
cessors. Being of solid-state design the systems are 
substantially more reliable. 

AlliedSignal has modified its Gold Crown III avionics 
to be compatible with night vision goggles. Existing gas 
discharge displays have been replaced with dichroic 
liquid displays. This line of equipment is often specified 
by overseas customers for use in military transport and 
training aircraft. 

The Gold Crown Ill family comprises the following 
equipment: 

KAA 955 audio ampilifier/control 

KDF 806 digital automatic direction-finder 
KDM 706 distance measuring equipment 
KFC 200 flight control system 

KFC 250 autopilot/flight director system 
KFC 325 autopilot/flight director system 
KFC 400 autopilot/flight director system 
KHF 950 HF single-sideband transceiver 
KHF 990 HF SSB transceiver 

KNI 582 indicator 

KNR 634 digital navigation receiver 

KNS 81 integrated nav/RNav system 

KQI 553A pictorial navigation indicator 
KTR 908 VHF communications transceiver 
KTR 909 UHF communications transceiver 
KXP 756 transponder 

MST 67A Mode S transponder. 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In production and service. 


Contractor 
AlliedSignal General Aviation Avionics. 


Horizontal situation indicator 
Designed for common installation with VSI and mode 
selector equipment, this HSI is suitable for a wide range 
of civil/military helicopter or fixed-wing applications. It 
can display aircraft heading, two simultaneous bear- 
ings, distance and course deviation. There are several 
electrical outputs for use in other aircraft navigation 
systems. 


Specifications 

Dimensions: 108 x 127 x 321 mm 

Weight: 3.1 kg 

Power supply: 115 V AC, 400 Hz, 11.5 VA plus lighting 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KAS 297 and 297A altitude 


preselect units 

The KAS 297 and 297A units can be used with the KFC 
200 flight control system for general aviation and the 
KEA 346 altimeter to give altitude preselection and 
alerting. Selected altitude is displayed by five digit nu- 
merals. The preselect units also interface with the KVN 
395 RNav unit. 


Contractor 
AlliedSignal General Aviation Avionics. 
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Some units in the AlliedSignal Gold Crown III avionics family 


KEA 346 encoding altimeter 

The KEA 346 servoed altimeter reads up to 50 000 ft 
and provides an output to the KAS 297/297A altitude 
preselect units (see previous entry). The display com- 
bines pointer and five digit numeric readouts along with 
barometric setting displays in millibars and inches of 
mercury. 


Specifications 

Format: 3 ATI (ARINC 408) 
Length: 227 mm 

Weight: 1.36 kg 

Power supply: 28 V DC 


Contractor 
AlliedSignal General Aviation Avionics. 


Silver Crown nav/com avionics 
family 

The Silver Crown designation applies to a family of 
Communications, Navigation and Identification (CNI) 
and autopilot equipment for singles and light twins up 
to turboprop size and for light helicopters. The various 
units are self-contained, with processing and presen- 
tation or indication mechanisms accommodated 
together in single panel-mounted boxes without the 


need for remote units. Initial members of the range 
appeared in the 1960s, and subsequent additions have 
made Silver Crown into a very comprehensive suite. In 
1980 the series was upgraded by the introduction of 
some units incorporating digital technology. 

The Silver Crown family consists of a large number of 
alternative units: 
KA 134 audio control console/KR 22 marker beacon 
receiver 
KAP 100 single axis autopilot 
KAP 150 two axis autopilot 
KAP 200 two axis autopilot 
KCN 90 GPS navigation system 
KFC 150 two or three axis digital flight control system 
KFC 200 two or three axis flight control system 
KGS 55A compass system 
KMA 24/24H audio control system with three light 
marker beacon receiver or five station intercom 
KN 53 navigation receiver 
KN 62A digital DME 
KN 63 digital DME 


KNS 80 integrated navigation system (VOR/Loc 
receiver, digital DME, digital RNav computer, 
glideslope receiver) 

KNS 81 integrated navigation system (VOR/Loc/ 


glideslope receiver, RNav computer) 
KR 86 automatic direction-finder 
KR 87 digital automatic direction-finder 


The cockpit of the Beech Bonanza with all AlliedSignal Silver Crown avionics 
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KRA 10A radar altimeter 

KT 70 Mode S transponder 

KT 76A transponder 

KT 96 radiotelephone 

KX 125 nav/com transceiver 

KX 155/165 nav/com transceivers 

KY 92 VHF communication transceiver 

KY 196/KY 197 communication transceiver. 


More detailed descriptions of some of these units can 
be found under the appropriate section headings in this 
book. 


Status 
In production for and in service with a wide range of 
light single and twin engined aircraft. 


Contractor 
AlliedSignal General Aviation Avionics. 


Vertical situation indicator 

The AlliedSignal Vertical Situation Indicator (VSI) is 
designed for installation with the company’s HSI and a 
common mode selection panel. It has conventional ADI 
functions and uses a spheroid pitch/bank background. 
Roll and pitch trim is provided and indications of 
glideslope, localiser and navigation warnings are stan- 
dard. There is also an inclinometer and a rate of turn 
pointer. 


Specifications 


Dimensions: 133 x 127 x 314 mm 
Weight: 2.7 kg 
Power supply: 115 V AC, 400 Hz, 8.5 VA plus lighting 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


Digital map display generator 

The Digital Map Display Generator (DMDG) features a 
single LRU hardware design which offers a variety of 
navigation capabilities including real-time plan, terrain 
perspective and low-level terrain views, real-time mask- 
ing plot displays, terrain referenced navigation, per- 
spective view with a photographic overlay, sensor 
fusion, image manipulation, data transfer, bomb dam- 
age assessment and mission planning. 

The DMDG@’s portable solid-state data transfer mod- 
ule provides compact storage of critical mission data in 
harsh airborne military environments. This allows in- 
flight data storage for subsequent data analysis at the 


mission planning station, along with mission updates 
and instantaneous erasure for data security. Memory 
packaging techniques provide growth to greater than 
1 Gbyte. 

The DMDG is engineered to provide maximum con- 
trol versatility both on the aircraft and on the ground. In 
a typical system configuration, the crew prepares the 
mission at the mission planning station. The mission 
data is transferred by means of a data cartridge to the 
DMDG system. This data is then reconstructed 
onboard the aircraft and sent to the display system for 
use by the crew. 


Specifications 
Dimensions: % ATR 
Weight: 14.97 kg 
Reliability: >2600 h MTBF 


Status 
In production for US Army Special Operations MH-60K 
and MH-47E helicopters. 


Contractor 
AlliedSignal Guidance & Control Systems. 


Standby engine indicator 

The standby indicator provides a display of four engine 
parameters for each engine. The digital displays are 
part of a translective LCD, having white characters ona 
black background. These are easily readable in direct 
sunlight, as well as at dusk or night, when a separate 
lighting circuit provides a high brightness high contrast 
presentation. 

A special electronics design eliminates digit toggling 
during static conditions and provides fast response and 
sequential counting during dynamic conditions. The 
display update rate is variable, causing the display to 
simulate a mechanical counter and giving the flight 
crew asense of the rate change of the parameter. When 
a parameter reaches a programmable limit, the respect- 
ive display will flash to communicate the warning. If 
more than one parameter is over limit, they will flash 
synchronously to avoid confusion. 


Loss of signal for any of the inputs is detectable and 
results in a display of three dashes. Loss of power 
results in a blank display. BITE permits mechanics to 
determine if a fault resides outside the indicator. Thus a 
high mean time between unscheduled removals is 
achieved. 


Specifications 

Dimensions: 82.8 X 103.1 x 188.7 mm 
Weight: 1.59 kg 

Power supply: 10-32 V DC, 2.8 W per channel 


Contractor 
Ametek Aerospace Products Inc. 


The Ametek standby engine indicator 


LIMITS 
OT 790°C 
NI 95.5% 


DC-1590 Series magnetic digital 


compass 

The DC-1590 Series magnetic digital compass pro- 
vides encoded heading data. The display is in red, sun- 
light-readable, 0.5in high, three-digit numerals and 
features leading zero suppression. Brightness is adjust- 
able and, to prevent display jitter, display rate is also 
fully adjustable. A test switch is provided to test all digit 
segments. Display readings are in one degree incre- 
ments. No warm-up time is required. 


The display for the Arc Industries Model DC-1593 
magnetic digital compass 


The compass sensor unit is a high quality liquid filled 
instrument, fully illuminated for night viewing. All solid- 
state to ensure reliable performance, it can be installed 
up to 125 ft (38 m) from the display. A set of East/West 
offset switches, mounted internally, provides unlimited 
compensation for magnetic variation. This remains in 
operation permanently until readjusted, allowing com- 
pensated operation to give true heading values. At the 
same time, a set of East/West offset push-button 
switches, mounted on the display, allows input com- 
pensation for variation changes. 

The DC-1590 may be used to drive remote displays, 
autopilots, plotters and other electronic navigation 
equipment through a binary encoded decimal output 
connector. 


Specifications 
Weight: 4.5-6.8 kg depending on model 


Contractor 
Arc Industries Inc. 


DC-2200TM Series magnetic 


digital compass 

The DC-2200TM Series magnetic digital compass is a 
twin display system. One display shows true heading, 
while the other shows magnetic heading. The operator 
can at any time add or remove any amount of variation ~ 
for course correction. 


Contractor 
Arc Industries Inc. 


The Model DC-1298A electronic magnetic 
compass 


The Arc Industries Series DC-2200TM with twin 
heading displays 
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The Astronautics 4in horizontal situation indicator for the British 
Aerospace Hawk 


4 in horizontal situation indicator 
for the Hawk 


British Aerospace is the customer for the 4 in Horizon- 
tal Situation Indicator (HSI) which is fitted to export ver- 
sions of its Hawk light strike/trainer aircraft. Major 
features include a course bar indicator, to/from indi- 
cator, glideslope pointer, two bearing pointers, course 
set knob, course selection window and digital readout 
of range which is compatible with ARINC 568 digital 
input. The instrument meets full Mil-Spec standards. 


Status 
In production and in service in the British Aerospace 
Hawk. 


Contractor 
Astronautics Corporation of America. 


ACA 113515 horizontal situation 


indicator for helicopters 

The ACA 113515 Horizontal Situation Indicator (HSI) 
has proved to be a popular instrument for helicopters 
and has course bar indicator, to/from flag, glideslope 
pointer, two bearing pointers and course set knob with 
associated course selection window. 


Status 

In production and operational on Bell 212, 214, 412, 
Sikorsky S-76, S-61, Eurocopter Super Puma and 
Agusta AB 212, AB 412 helicopters. 


Contractor 
Astronautics Corporation of America. 


ACA 117410 ADI 

Operating on the F-5, the 3 in, two-axis ACA 117410 ADI 
provides aircraft attitude information. In the flight direc- 
tor mode it also provides pitch and roll steering infor- 
mation. Glideslope information is presented on a 
separate pointer. When the flight director is not used, 
the roll steering pointer displays localiser information. 
The unit is military qualified and hermetically sealed. 
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Astronautics CORPORATION OF AMERICA 


Milwaukee, W| 53204 | 


The ADI 117410 is used on the F-5 
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Status 
In production and in service in the Northrop F-5. 


Contractor 
Astronautics Corporation of America. 


ACA 123790 horizontal situation 


indicator 
The ACA 123790 is a 4 in (102 mm) horizontal situation 
indicator to military specifications fitted in the Bell 
AH-1S Cobra helicopter. It has similar features to other 
members of the company’s family of instruments, 
including a range readout compatible with ARINC 582. 
The instrument will also accept direct digital input 
from Doppler navigation. 


Status 
In production and 
helicopter. 


in service in the Bell AH-1S 


Contractor 
Astronautics Corporation of America. 


ACA 126370 horizontal situation 
indicator for the SH-60B 


The ACA 126370 Horizontal Situation Indicator (HSI) is 
a 5 in (127 mm) instrument featuring standard ARINC 
407 inputs and outputs with digital interface and exten- 
sive built-in test equipment. It was designed for the US 
Navy Sikorsky Seahawk SH-60B LAMPS helicopter pro- 
gramme and is currently in production and operational. 
A mean time between failures in excess of 5000 hours 
has been demonstrated from operational service. 


Status 
In production and service in the US Navy Sikorsky 
SH-60B LAMPS helicopter. 


Contractor 
Astronautics Corporation of America. 


The Astronautics ACA 126370 horizontal situation 
indicator 


509 


The Astronautics ACA 113515 horizontal situation indicator 


ACA 126460 horizontal situation 


indicator 

A 3 in (76 mm) horizontal situation indicator, the ACA 
126460 has been supplied for the F-5 and F-16 as well 
as the B-1B. A slightly different version is used on the 
AV-8C and a type suitable for use in simulators is also 
available. 


Status 
In production and operational in the F-5, F-16 and B-1B. 


Contractor 
Astronautics Corporation of America. 
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The Astronautics ACA 126460 horizontal situation 
indicator 


ACA 129060 ADI 

Presently used on the Black Hawk UH-60A, the 5 in 
ACA 129060 hermetically sealed military qualified ADI 
provides command as well as raw data information. The 
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The ACA 129060 ADI as fitted in the Black Hawk 
UH-60A helicopter 
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command pitch, roll and collective information is pro- 
vided by Astronautics 3 cue flight director computer. 
Eyebrow annunciator lights provide go-around, 
decision height and marker beacon status. Glideslope, 
localiser and turn and slip information is also provided. 

A similar unit used in the SH-60B Seahawk - the ACA 
126370 - has demonstrated a MTBF in excess of 
7000 hours. 


Status 
In production and in service in the Sikorsky UH-60A 
Black Hawk. 


Contractor 
Astronautics Corporation of America. 


ACA 130500 horizontal situation 


indicator 

Similar in presentation to other company horizontal 
situation indicators, the 3 in (76 mm) ACA 130500 is 
supplied for the US Marine Corps AV-8B. The instru- 
ment will accept direct digital input from a Tacan. 


Status 
In production and service in the US Marine Corps 
McDonnell Douglas AV-8B Harrier. 


Contractor 
Astronautics Corporation of America. 


ACA 131070 ADI 

The ACA 131070 4 in, two-axis unit is fitted in the Cobra 
AH-1S. It has cyclic pitch and roll and collective pitch 
steering pointers. In addition, glideslope, localiser and 
turn and slip information is presented. The hermetically 
sealed unit is military qualified. 


Status 
In service in the McDonnell Douglas AH-1S Cobra 
helicopter. 


Contractor 
Astronautics Corporation of America. 
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The ACA 131070 ADI is used on the Cobra AH-1S 
helicopter 


ACA 135160 three-axis ADI 

Presently being built for the T-45, the ACA 135160 is a 
4 in, three-axis ADI. It provides pitch, roll, heading and 
turn and slip information. Localiser and glideslope 
information is also provided. The instrument is military 
qualified. 


Contractor 
Astronautics Corporation of America. 


ACA 137100 three-axis attitude 


director indicator 

The ACA 137100 3 in, three-axis ADI is presently in use 
on the F-16 and the AMX. It provides pitch, roll and 
heading as well as turn and slip information. Vertical 
and horizontal steering pointers provide glideslope and 
localiser information. The servos are failure monitored 
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The ACA 135160 4 in three-axis ADI 


and the unit is hermetically sealed and military 
qualified. 


Status 
In service in the General Dynamics F-16 and Alenia/ 
Embraer AMX. 


Contractor 
Astronautics Corporation of America. 


Astronautics 


The Astronautics 3 in three-axis ADI 


Airborne colour displays 
Astronautics has designed and produced a large col- 
our display for airborne use. This display is a full militar- 
ised high resolution colour monitor. It has a usable 
diagonal screen size of 19 in (482.6 mm) and a pitch 
dot size of 0.31 mm, a feature which contributes to the 
exceptional resolution. It is equipped with extensive 
self-test diagnostics for fault isolation and reporting. 
The colour display has numerous applications such 
as airborne command, warning and control centres, 
JTIDS operations and control centres and ASW oper- 
ations. It can easily be adapted to other environments. 


Status 
In production. Qualified for C-130 aircraft and surface 
ships and submarines. 
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The Astronautics 19 in multifunction colour display 


The Astronautics control console display 


Contractor 
Astronautics Corporation of America. 


Area navigation control/display 
for the L-1011 TriStar 


This system, installed on forward sections of the Lock- 
heed L-1011 throttle console so that it can be viewed 
and operated by both pilots, comprises a centrally 
mounted electronic automatic chart with identical Con- 
trol/Display Units (CDUs) situated alongside a control 
unit and an electronic unit for the chart display. The 
CDUs present pages of alphanumeric information as 
required, while the electronic chart shows pictorially 
the route being flown, with positions of waypoints, des- 
tination airfields and navigation beacons marked. 

The control unit has a scale selector that can shrink 
or expand the navigation situation shown on the chart, a 
slew control that can move the display bodily about the 
screen or rotate it (the alphanumeric symbols, however, 
remaining upright), mode selector permitting north up, 
track up or look ahead display and a RNav switch that 
can select data from one or other of the navigation com- 
puters on the aircraft. The chart can store 1000 sym- 
bols and display 500 of them at any one time, it can also 
act as a backup to the CDUs, presenting commanded 
alphanumerics as required. 

The CDUs can display 12 lines of information with 17 
characters per line and can access and display data 


stored in an aircraft computer, for example, route 
details, flight plans, en route navaid frequencies and 
terminal area procedures such as standard departures 
and arrivals. 

The system incorporates continuous failure monitor- 
ing and self-test and the computing section furnishes a 
self-test pattern for complete end to end checks. 


Specifications 

Dimensions: (control unit) 147 x 69 x 160 mm 
(chart) 216 x 231 x 384 mm 
(electronic unit) 124 x 196 x 368 mm 
(CDU) 147 x 229 x 305 mm 

Weight: (control unit) 0.68 kg 

(chart) 12.25 kg 

(electronic unit) 6.35 kg 

(CDU) 8.17 kg 

Power: (chart) 200 VA 

(electronic unit) 90 VA 

(CDU) 90 VA 


Status 
In service in the Lockheed L-1011 TriStar. 


Contractor 
Astronautics Corporation of America. 


Digital ECM display 

The digital ECM display, originally designed for the US 
Navy Grumman EA-6B, has such versatility that it can 
be used for a wide variety of airborne functions. It can, 
for example, accomplish computations and display for 
navigation and weapon delivery. The unit contains a sig- 
nal data converter with a 16 k word digital computer. 


Status 

In production and service. In addition to the EA-6B, the 
system was selected for the US Air Force General 
Dynamics EF-111A. 


Contractor 
Astronautics Corporation of America. 


The Astronautics digital ECM display 


Display processor for the 530MG 


helicopter 

The display processor designed for the McDonnell 
Douglas Helicopters 530MG Defender generates inde- 
pendently programmable symbology for the multifunc- 
tion displays, control/display unit and the TOW missile 
display. Heart of the display system is a 16-bit high- 
speed general-purpose processor programmed in high 
order language that manages all video, digital and ana- 
logue inputs and outputs, performs real-time compu- 
tations and drives two independent symbol generators 
each controlling raster and stroke displays. 


Specifications 

Dimensions: 240 x 145 x 270 mm 

Weight: 8 kg 

Inputs: (digital) high-speed parallel, (DC analogue) 
symbol brightness, 525- and/or 625-line video per EIA 
standard 

Outputs: 4 raster video: 1 at 525/875-line, 2 at 525 per 
RS330, 1 at 875 per RS343 

Symbology: azimuth and target, direction scales, alti- 
tude and rate of climb, pitch, roll, TOW firing sym- 
bology, navigation and multifunction display switch 
annotation. 
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The Astronautics engine performance indicator 


The Astronautics display processor for the 
McDonnell Douglas Helicopters 530MG Defender 


Status 
In production and in service in the McDonnell Douglas 
530MG helicopter. 


Contractor 
Astronautics Corporation of America. 


Engine performance indicator 

The Engine Performance Indicator (EPI) is a dichroic 
liquid crystal display monitoring and displaying five 
critical engine parameters. It is designed to achieve full 
dual redundancy, be of minimum weight, volume and 
power, easily maintainable and have high reliability. In 
bright ambient light the EPI is illuminated by a reflective 
mode. At lower light levels the display is illuminated by 
a high intensity source. 

The EPI is designed to operate over a temperature 
range of -55 to +85°C and within an altitude band from 
sea level up to 70 000 ft. It meets the requirements of 
MIL-E-5400T and MIL-STD-810C. 


Status 
In production. 


Contractor 
Astronautics Corporation of America. 


E scope radar repeater display for 
the Tornado 


The E scope radar repeater display portrays video sig- 
nals from the Texas Instruments terrain-following and 
attack radar in the Panavia Tornado IDS variant. In the 
terrain-following mode it shows a hyperbolic shaped 
symbol representing the ground ahead, above which 
the aircraft symbol remains if the autopilot is function- 
ing correctly. Topographical information can be shown 
in the ground-mapping mode. For check purposes, an 
operator initiated test pattern can also be brought up 
on the screen. 


E scope display for the Tornado by Astronautics 


Status 
In production and in service in the Panavia Tornado 
IDS. 


Contractor 
Astronautics Corporation of America. 


F-16 aft seat HUD monitor 

The Astronautics Corporation of America’s display unit 
is a compact high resolution, high brightness, light- 
weight, ruggedised monochromatic raster display pres- 
ently in use in the aft seat of the two-seat F-16B and D. 

The display is configured as a single scan rate unit of 
525 lines at 30 Hz frame rate with single aspect ratio of 
4:3 on a 4.125 x 5.5 in (105 x 140 mm) active screen 
size. 

The display unit is modular. Each module can be 
replaced independently without adjustments to the dis- 
play (including the CRT assembly replacement). Inte- 
gral BIT continually checks the display circuitry, 
providing go/no go indications and immediate failure 


HUD monitor for the aft seat of the F-16 
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isolation. It also has an internal video test pattern 
generator. 

The display has an_ illuminated control panel 
assembly and automatic brightness control circuitry to 
compensate for cockpit ambient light levels. 


Status 
In production and in service in General Dynamics F-16B 
and D aircraft. 


Contractor 
Astronautics Corporation of America. 


Helicopter integrated coloured 
moving map 

The helicopter integrated coloured moving map is a 
high performance low-cost system. It is comprised of 
the Astronautics modular display processor and multi- 
function display and provides the pilot with a coloured 
moving map, night and all-weather capability, nap of the 
earth capability and workload reduction. 

The coloured moving map is stored in the modular 
display processor and has multiple layers including top- 
ography, tactical data, navigation data, flight guidance 
and obstacles. It has track up and north up modes and 
a zoom capability from 1:50 000 to 1:1 000 000. 

Options include a helmet-mounted display, data 
gathering from sensors such as FLIR or CCD and 
Hands On Collective And Stick (HOCAS). 


Contractor 
Astronautics Corporation of America. 


Modular display processor 

The modular display processor is a universal display 
processor that fulfils the requirements of virtually any 
user. It is based on a flexible modular concept both in 
hardware and software. 

The Modular Display Processor (MDP) is a high per- 
formance, advanced technology, graphics computer 
and display driver. It has the capability of driving mul- 
tiple displays with independent information in a variety 
of formats. The CPU can also be used for other pro- 
cessing tasks such as weapon delivery. 

Combinations of the basic modules adapt the MDP 
to almost any display application. Its internal bus struc- 
ture allows configuration definition and reassignment 
without hardware modification. The MDP is designed 
for any combination of modules. 

The software is top down modular with user program- 
ming capability. 

Features: 

Colour and monochrome capability 

Stroke and/or raster capability 

1 to 9 video inputs-RS343 and RS170 525/625/875-line 
rate 

1 to 6 video outputs-RS343 and RS170 525/625/875- 
line rate 

1553B Mux Bus compatibility (other bus structures 
available), BC or RT capability 

Processor - Intel 80286, 1750A or Motorola 68020 
Ada programming language (Jovial, C, PLM-86 etc 
available) 

Non-volatile EEROM, EPROM and battery backup 
RAM, expandable memory. 

Graphic Performance: 

Dedicated display processors 

5 million pixels/s 

Symbol translation/rotation 

Up to 512 characters and symbols 

Character scaling 


The modular display processor 


Symbol blink 

Textured lines 

Four movable window and/or occlusion zones 
Area fill 

Variable screen resolution 

Screen size: 2 k x 2 k visible, 65 k total 
16 colours 

12-bit stroke resolution 

Bordering 

Inverse video 

Variable symbol brightness 
Symbology overlay on video 

Discrete and analogue input 

Serial data input (RS422/RS232). 


Specifications 

Capability to drive three displays 
Dimensions: 262 x 193 x 224 mm 
Weight: 12.3 kg 

Power supply: 115 V AC, 400 Hz, 130 VA 
Reliability: 1700 h MTBF 


Capability to drive four displays 
Dimensions: 262 x 193 x 236 mm 
Weight: 13.2 kg 

Power supply: 115 V AC, 400 Hz, 140 VA 
Reliability: 1500 h MTBF 


Capability to drive five displays 
Dimensions: 262 x 193 x 279 mm 
Weight: 15 kg 
Power supply: 115 V AC, 400 Hz, 200 VA 
Reliability: 1300 h MTBF 
Common to all modular processors are the basic 
chassis, the motherboard, harness and the power 
supply. 


Contractor 
Astronautics Corporation of America. 


Multifunction display 

Astronautic’s multifunction display is a high resolution, 
high brightness single unit system that accepts com- 
posite video data from external sensors and puts it on 
view on a raster-scanned CRT. Data can be put up as 
full grey scale pictures or two-tone green and white 
alphanumerics. Push-button switches on the front 
panel select the display required from external sources. 
Each switch is illuminated for identification in darkness 
or low light levels and the display has an automatic 
brightness control to compensate for changing ambi- 
ent conditions. There are also manual brightness and 
contrast controls. Built-in test circuits provide go/no go 
indications of the unit’s health and also other facilities 
to assist check-out using an external test set. The unit is 
self-contained, with its own power supplies and cooling 
provisions. 

The system can be used to display television images 
from the Hughes AGM-65 Maverick air-to-ground miss- 
ile so that the pilot can guide it to the target, duplicate 
the Head-Up Display (HUD) scene for a HUD camera 
and present radar information or data from a FLIR. It is 
also suitable as a primary ADI or HSI flight instrument. 


Specifications 

Dimensions: 200 x 168 x 305 mm 

Usable screen area 5 in square (127 mm square) 
Weight: 6.59 kg 


The Astronautics multifunction display on the 
McDonnell Douglas Helicopter 530MG Defender 
and the Agusta A 129 


Status 
In production. In service in the Agusta A 129 Mangusta 
and McDonnell Douglas 530MG Defender helicopters. 


Contractor 
Astronautics Corporation of America. 


Radar/infra-red display for the 
EF-111A 


Part of an update for the US Air Force General Dynam- 
ics EF-111A Raven electronic warfare aircraft, the 
radar/infra-red display replaces an earlier one used in 
conjunction with the AN/APQ-113 forward-looking 
radar. The direct view storage tube permits good read- 
ability in direct sunlight. As an infra-red display, the sys- 
tem is compatible with the AN/ALR-23 
receiver/countermeasures set. Symbology is electroni- 
cally generated and stroke written on the CRT. 


Status 
In production and service for the 42 General Dynamics 
EF-111A operated by the US Air Force. 


Contractor 
Astronautics Corporation of America. 


Astronautics radar/infra-red display for the 


EF-111A 


Video display for the AH-64 


helicopter 

The video display for the AH-64 helicopter is a high res- 
olution, high brightness CRT for displaying flight, navi- 
gation and weapon data. Information is passed to the 
visual display unit in the form of analogue composite 
video. Pitch and roll trim controls are provided on the 
front panel, together with a turn and slip indicator. 
Built-in test circuitry provides go/no-go status for the 
VDU and assists in check-out and fault location. The 
display is in use on the US Army AH-64 Apache 
helicopter. 


The Astronautics multifunction display on the 
McDonnell Douglas Helicopters AH-64A Apache 


Specifications 
Dimensions: 186 x 152 x 318 mm 
Weight: 6.59 kg 
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Status 


In production and in service in the McDonnell Douglas 


AH-64 Apache helicopter. 


Contractor 
Astronautics Corporation of America. 


Pictorial format displays 

In an attempt to replace traditional alphanumeric or 
symbolic information presentations, Boeing Advanced 
Systems is studying ways, under contract to Wright 
Aeronautical Laboratories, to improve or integrate air- 
craft cockpit and flight-deck displays. These advanced 
systems, known by Boeing as pictorial format displays, 
exploit emerging technologies in equipment and com- 
puter-generated imagery to lessen the pilot’s workload 
and improve mission effectiveness. 

In Autumn 1982 five displays using colour CRTs were 
integrated into a simulated cockpit representative of a 
typical single seat fighter, to solicit opinions from US Air 
Force and Navy pilots during ground-based but other- 
wise realistic ‘missions’. This exercise spurred new 
developments in threat warning systems and displays. 
The five CRTs comprised the head-up display (the pri- 
mary flight instrument), the vertical situation display, the 
horizontal situation display and two interactive multipur- 
pose displays. In June 1984 Boeing was awarded a fol- 
low-on contract by the US Air Force to expand this 
technology for use in two-seat combat aircraft. In July 
1985 Boeing received an add-on contract from the US 
Air Force to incorporate expert systems artificial intelli- 
gence into the multicrew pictorial format cockpit al- 
ready being developed under a previous contract. 

Boeing will design, develop and implement a simu- 
lation to demonstrate pilot decision aided by an expert 
system. These systems use high performance com- 
puter programs to assist the pilot by actually making 
decisions in limited task areas. 

The displays will be tailored to specific mission 
phases and controllea by an expert system called the 
Crewstation Information Manager. The programme will 
also demonstrate the use of voice inputs to perform 
various cockpit management and control functions. 
The technology will be designed to include weather 
requirements for a wide range of aircraft and missions 
including tactical fighters, bombers, support aircraft 
and helicopters. 
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Pictorial format cockpits of the future, using expert systems techniques 


Boeing was awarded a contract in November 1986 to 
investigate the feasibility of adding a third dimension to 
the images presented to the pilot on aircraft displays. 
This will be evaluated for an ability to provide more 
information and to enhance the transfer of information 
to the pilot. 
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Status 
Research tool. 


Contractor 
Boeing Defense & Space Corporation. 


Top left and lower left, layout of five Boeing pictorial format displays in a simulated cockpit. Top right, perspective viewpoint showing projected flight path 
following a route around the nearest hill. Lower right, a tactical situation display 
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High resolution colour CRT 


monitors 

Cardion manufactures a range of Mil-type high resol- 
ution colour CRT monitors for airborne radar, surveil- 
lance and command and control applications for land, 
sea and air users. These range in size from Qin 
(228.6 mm) to 20 in (508 mm). 

The monitors are built to Mil and DoD standards and 
feature wideband linear amplifiers and discrete high 
voltage supplies to provide sharp and stable pictures. 
BIT circuits are included for rapid fault detection. 
Options include Tempest and nuclear hardening. 


Specifications 

High resolution 9 in colour monitor 

Dimensions: 209.5 x 241.3 x 323.8 mm 

Weight: 11.34 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
5 VA 

Resolution: 640 pixels/line, 480 lines/frame 
Reliability: 7000 h MTBF 


High resolution 14 in colour monitor 

Dimensions: 311 x 482.6 X 431.8 mm 

Weight: 34 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
200 VA 

Resolution: 1024 pixels/line, 768 lines/frame 
Reliability: 7000 h MTBF 


High resolution 16 in colour monitor 

Dimensions: 355.6 x 482.6 x 457.2 mm 

Weight: 38.56 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
220 VA 

Resolution: 1225 pixels/line, 1024 lines/frame 
Reliability: 7000 h MTBF 


High resolution 19 in colour monitor 

Dimensions: 443.7 x 609.6 x 508 mm 

Weight: 55.34 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
275 VA 

Resolution: 1280 pixels/line, 1024 lines/frame 
Reliability: 7000 h MTBF 


High resolution 20 in colour monitor 

Dimensions: 443.7 x 609.6 x 508 mm 

Weight: 56.7 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
275 VA 

Resolution: 1280 pixels/line, 1024 lines/frame 
Reliability: 7000 h MTBF 


Contractor 
Cardion Electronics Inc. 


High resolution mono CRT 


monitors 

Cardion manufactures a range of Mil-type high resol- 
ution monochrome CRT monitors for airborne radar, 
surveillance and command and control applications for 
land, sea and air users. These range in size from 9 in 
(228.6 mm) to 19 in (482.6 mm) displays. 

The monitors are built to Mil and DoD standards and 
feature wideband linear amplifiers and discrete high 
voltage power supplies to provide sharp and stable pic- 
tures. They are available in a choice of phosphors 
including those compatible with night vision goggles. 
BIT circuits are included for rapid fault detection. 
Options include Tempest and nuclear hardening. 


Specifications 

High resolution 9 in monitor 

Dimensions: 171.4 x 234.9 x 320.5 mm 
Weight: 11.3 kg 

Power supply: 115 V AC, 60 Hz, 3 phase, 60 VA 
Resolution: 880 pixels/line, 480 lines/frame 
Reliability: 20 000 h MTBF 


High resolution mono 14.5 in monitor 

Dimensions: 488.9 x 482.6 x 660.4 mm 

Weight: 45.36 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
240 VA 

Resolution: 1280 pixels/line, 1024 lines/frame 
Reliability: 7000 h MTBF 


High resolution mono 16 in monitor 

Dimensions: 355.6 482.6 x 457.2 mm 

Weight: 38.56 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
240 VA 

Resolution: 1280 pixels/line, 1024 lines/frame 
Reliability: 7000 h MTBF 


High resolution mono 19 in monitor 

Dimensions: 443.7 x 609.6 x 508 mm 

Weight: 54.4 kg 

Power supply: 115 V AC, 47-440 Hz, single phase, 
220 VA 

Resolution: 1536 pixels/line, 1024 lines/frame 
Reliability: 7000 h MTBF 


Contractor 
Cardion Electronics Inc. 


1D-1805/AJN-18 digital horizontal 


situation indicator 

The 1D-1805/AJN-18 Horizontal Situation Indicator 
(HSI) was developed originally for the McDonnell Dou- 
glas F-15 fighter. It receives data in both analogue and 
digital formats. Five digital servo systems are used to 
position the azimuth card, the course pointer, heading 
marker and the two bearing pointers. Positional feed- 
back is by serialising optically encoded data from each 
servo. The instrument can interface with the 9119/ 
AJN-18 flight director adaptor unit so as to provide a 
digital link with other command outputs from a number 
of different navigation sensors, air data computers and 
ADF, Tacan and ILS receivers. 


Specifications 

Dimensions: 127 x 108 x 165 mm 
Weight: 2.6 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production. 


Contractor 
Collins Avionics and Communications Division. 


Control display navigation unit 

The Control Display Navigation Unit (CDNU) is a high 
power floating point computational engine, keyboard 
and display system in a single product suitable for a 
wide variety of integrated flight management and cock- 
pit management applications. The existing Ada soft- 
ware provides a full feature lateral navigation 
implementation integrating GPS and air data sensors. 
Memory and throughput reserves are large, providing 
significant opportunities for growth. All application soft- 
ware resides in EEPROM, permitting updated software 
to be installed via the bus interface on the aircraft. 
There are seven function keys that can be user defined 
for specific program needs. 

Current functions include flight planning with auto- 
matic sequencing, guidance computations with associ- 
ated display driver, intercept of moving waypoints, 
integrated GPS/air data/heading navigation, internal 
non-volatile database containing 200 waypoints and 
access to on-line identifier database of 20 000 way- 
points accessible from a data loader cartridge, inte- 
grated control and display of system tests and status, 


The Collins control display navigation unit 


and software updates via the databus with no unit 
disassembly. 


Specifications 

Dimensions: 181 x 146 x 165.1 mm 
Weight: 4.54 kg max 

Power supply: 16-32 V DC, 30 W max 


Status 

In production for 23 US Navy, Marine Corps, Army and 
Coast Guard aircraft types, including Joint STARS. 
Deliveries began in 1992. 


Contractor 
Collins Avionics & Communications Division. 


DGU-900 display generator unit 

The Collins DGU-900 is a fully programmable multifunc- 
tion display and a three-dimensional imaging system. It 
is capable of driving multiple colour CRT and multiple 
colour LCD displays. This unit can generate displays to 


29.29 IN. 


This three-dimensional ball attitude director 
indicator display can be generated on the 
DGU-900 display symbol generator 


meet any colour cockpit requirement, including flight 
instruments, navigation instruments, engine monitor- 
ing, map displays, three-dimensional terrain displays 
and situational awareness displays. The DGU-900 is 
compatible with 16- or 32-bit mission computers and 
operates on the MIL-STD-1553B multiplex bus. 


Specifications 

Dimensions: 190.5 x 190.5 x 381 mm 
Weight: 15.4 kg 

Power: 135 W max 


Contractor 
Collins Avionics & Communications Division. 


HSVD-800 horizontal situation 
video display 

The HSVD-800 high resolution monochromatic display 
is intended for tactical situations and can operate in six 
modes: conventional horizontal situation indicator, 
stroke written electronic map, FLIR or other raster 
video, radar map, hover and data presentation. The sys- 
tem accepts inputs in synchro or analogue form, or in 
MIL-STD-1553B, MIL-N-49098 or ARINC 429 format. It 
is sunlight-readable and compatible with night vision 
goggles. 


USA / COCKPIT DISPLAYS, INSTRUMENTS AND INDICATORS 515 


Display generated by the DGU-900 for flying approaches adds ILS approach brackets to attitude and 
compass arc overlays 
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The MFD-900 flat panel colour display 


Status 
Certificated by the FAA on US Coast Guard Eurocopter 
HH-65A short-range recovery helicopters. 


Contractor 
Collins Avionics & Communications Division. 


MFD-900 flat panel colour display 
The MFD-900 flat panel colour display combines a mul- 
tifunction display and a display generator in a single 
unit that requires less than 254 mm in depth for cockpit 
installation. It can be used in both fixed and rotary wing 
aircraft. 

The rugged MFD-900 provides sharp graphics and 
instrument representation on a 152.4 by 203.2 mm dis- 
play. It accepts RS170 video inputs and can generate 
graphic overlays on live video images processed by the 
display generator. In addition, other types of video can 
be displayed such as FLIR. The only external connec- 
tions required are for power and aircraft data inputs. 


Contractor 
Collins Avionics & Communications Division. 


AM 275 altitude alert system 


The AM 275 altitude alert system monitors continuously 
and compares actual altitude with a desired altitude. A 
knob below the sunlight-readable six numeral display 
operates the desired altitude setting function. The dis- 
play includes three visual commands: descent, climb 
and level over the range -1200 to 62 000 ft. 


Specifications 

Format: % ATI xX 165 mm 
Weight: 0.36 kg 

Power supply: 11-32 V DC, 0.7A 


Contractor 
Collins Commercial Avionics. 


Digital RMI/DME indicators 
Designed to interface with both the current ARINC 700 
sensors and the older generation analogue avionics, 
this new series of combined Radio Magnetic Indicators 
and Distance Measuring Equipment (RMI/DME) forms 
a family of instruments that share many common fea- 
tures including electrical, servo, thermal, packaging 
and lighting methods. Use of a patent digital encoder/ 
driver module, common to each instrument and each 
channel within it, permits packaging techniques which 
greatly improve the effectiveness of the heat transfer 
arrangements. The encoder/driver module consists of 
an 11-bit digital encoder, DC motor and associated 
drive circuits, all under microprocessor-control. Each of 
the six channels is isolated from its neighbour for integ- 
rity and each has its own single chip microcomputer. 
Each channel monitors its own faults and activates its 
own flag or shutter and output signal. 

The members of the digital RMI/DME instrument 
family comprise: 
RMI-733A radio magnetic indicator: a compact light- 
weight VOR/ADF selectable three servo instrument. A 
version designated RMI-733A is a three servo instru- 
ment designed to display information from an ADF 
receiver. 
RDMI-743 radio distance magnetic indicator: this 
instrument features liquid crystal DME readouts for bet- 


ter reliability and readability. The three servo unit is sel- 
ectable to either VOR/ADF or VOR only. 

RDMI-743A radio distance magnetic indicator: witha 
magnetic wheel DME display, the RDMI-743A is a four 
servo VOR instrument. 


Status 
All in production. 


Contractor 
Collins Commercial Avionics. 


DLC-800 interactive touch-screen 


control display 

The DLC-800 interactive touch-screen control display is 
part of the Collins Airline Communication And Report- 
ing System (ACARS) product line. It is designed to 
make data entry for data link information simpler and 
error free. 

The DLC-800 features a high resolution flat panel 
liquid crystal display with an infra-red touch input sys- 
tem and reconfigurable menu formats. The menus can 
be input from either the Collins DLM-700 or DLM-700B 
management unit. Other features include highlighted 
key actions, flashing messages and a wide range of 
graphic capabilities. 


' Golling 


The Collins DLC-800 control display shows high- 
lighted keys to confirm correct data entry 


The high contrast ratio screen is easily read in direct 
sunlight and at a wide viewing angle for both pilots. 
Inverse dark video characters on a light screen also 
enhance readability and message legibility. Larger text 
sizes can be used to highlight menu titles, while smaller 
sizes can list detailed information such as flight plans 
and weather reports. 

Collins claims that the DLC-800 has higher reliability 
than current CDUs. Contributing to this are a highly 
efficient power supply with low power dissipation, low 
LCD power requirements, extensive use of advanced 
digital logic circuits and a highly efficient internal light- 
ing design. 

Aircraft system communication with the DLC-800 is 
accomplished via ARINC 429. The DLC-800 can be 
readily tailored to meet individual requirements. 

Future growth potential includes graphics capability 
for pictorial and symbol displays such as weather plots. 
Other growth options include ATC communications 
such as clearances and route maps and Satcom 
compatibility. 


Specifications 

Dimensions: 114 x 146 x 178 mm 

Weight: 2.1 kg 

Power supply: 115 V AC, 400 Hz, single phase, 25 W 


Status 
Air Canada has ordered the DLC-800 for the Airbus 
A320. 


Contractor 
Collins Commercial Avionics. 


EFIS-84 electronic flight 


instrument system 

The EFIS-84 is a 4 in electronic flight instrument system 
offering full capability and high reliability at an affor- 
dable cost. The EFIS-84 pairs an EADI and an EHSI to 
provide the same capabilities as the Collins EFIS-85 
and EFIS-86 systems. The system benefits from the 
experience gained with the worldwide use of Collins 
EFIS in thousands of aircraft including airliners, corpor- 
ate aircraft and helicopters. 
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The EFIS-84 is certified on the Beech 1900D 


The Collins multifunction display offered as an 
EFIS-84 option 


The system is designed for applications ranging from 
helicopters to regional airliners and corporate aircraft. 
Retrofit of existing 4 in electromechanical systems with 
the EFIS-84 offers significant operational, reliability and 
cost of ownership benefits. 

The EFIS-84 offers bright clear attitude and navi- 
gation information in easy to interpret formats. Attitude 
is displayed in full sky presentation which provides an 
attitude area more than twice as large as that of electro- 
mechanical instruments. A race-track attitude display, 
with a circular attitude depiction similar to the familiar 
electromechanical ADI, may also be selected as an 
installation option. A customer choice of V-bar or cross 
pointer steering commands is also offered. 

A full selection of modes is offered on the EHSI, 
including the traditional compass rose, arc and map. 
Significant operational advantages are offered by the 
extensive map capability, particularly to pilots operat- 
ing in terminal areas. A key benefit of the EFIS-84 is the 
ability to display weather radar information integrated 
with the navigation map. The system is compatible with 
the Collins WXR-350 or the advanced TWR-850 turbu- 
lence weather radar. 

System flexibility allows interface with a variety of 
analogue and digital aircraft sensors, as well as a broad 
range of long-range navigation options. The optional 
multifunction display offered as part of the EFIS-84 pro- 
vides additional system capability, including expanded 
map display and checklists. 


Status 
Certified on the Beech 1900D regional airline aircraft. 


Contractor 
Collins Commercial Avionics. 


EFIS-85 electronic flight 


instrument system 
A full EFIS-85 system comprises dual 5 x 5 in (127 x 
127 mm) EADIs and EHSIs with one set of equipment 
for each pilot, a shared multifunction display on the 
centre panel and mode controls. The EAD! and EHSI 
CRTs can display all the information traditionally 
associated with electromechanical flight director instru- 
ments as well as weather radar patterns, navigation 
maps, performance data and navigation waypoints. 
Presentation is very flexible. The EHSI-85 can show 
conventional HSI information on a circular scale or it 
can expand just the forward sector of the display and 
show weather maps. 

The EFIS-85 CRT incorporates a three-gun assembly, 
a shadow-mask, a faceplate with phosphor coating and 
a glass envelope to enclose the elements. The in-line 
electron gun assembly provides improved conver- 
gence and mechanical rigidity and the high resolution 
shadow-mask gives four to six times better resolution 
than that of a domestic television set because the phos- 
phor dots are so much closer together. The displays 
use both stroke and raster writing. The high intensity 
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The cockpit of the Beech King Air 200, the first all digital turboprop aircraft. It has, among other systems, 


The Collins EFIS-85 has been chosen for the West- 
wind Astra 


stroke writing of symbols, in conjunction with contrast 
enhancement filters, enables displays to be read even 
in full sunlight. Primary colours are red, blue and green 
with easy synthesis of several derivative colours, includ- 
ing white. 

The new advanced map displays are now available 
with EFIS-85 and -86 electronic flight instrument sys- 
tems. These include heading up, north up, aircraft cen- 
tred, north up max view and plan displays. The maps 
display airports and navaids from navigation systems 
including the UNS-1A or GNS-1000. 


Status 
In production and in service. The aircraft used for 
approval trials was a Dassault Falcon 100; certification 
was announced in December 1982. Beech King Air 
200, the first turboprop with all digital avionics, was cer- 
tificated in April 1983. In June 1983 the system was 
approved by the Uk’s Civil Aviation Authority for the 
British Aerospace HS 125-700. EFIS-85 has also been 
chosen for the Westwind Astra business jet. In June 
1984 EFIS-85 was certificated for the Cammacorp DC-8 
Super 70. This was the first occasion on which 5 in 
(127 mm) CRTs had been approved for an air transport 
application. The installation comprises two EFIS CRTs 
for each pilot, but no central electronic displays. The 
system is now being offered on the Learjet Model 55 
and Piaggio P.180 Avanti. 

Collins has certificated EFIS in over 50 types of air- 
craft and built more than 2159 systems up to Septem- 
ber 1987. 


Contractor 
Collins Commercial Avionics. 


EFIS-86 electronic flight 


instrument system 

In 1983, Collins introduced the EFIS-86 Advanced, an 
electronic flight instrument system with five 6 x 6 in 
(152 X 152mm) or 5 X 6in (127 K 152mm) CRT 


ORR EEE 


ae 


the Collins EFIS-85 and APS-65 digital autopilot 


The Collins 6 x 5 in EADI with primary airspeed display 
(above) and weather imagery (below) represent the 
EFIS-86 system for the Dassault Falcon 50 and 200 


displays for top of the range general aviation and com- 
muter aircraft. It comprises dual EADIs, dual EHSIs and 
a single MFD. The two pilots each have an EADI and an 
EHSI and share the centrally mounted MFD display. 

The high resolution CRTs combine raster and stroke 
writing. The EADI provides conventional ADI infor- 
mation, together with airspeed, airspeed trend and mul- 
tisource vertical and lateral deviation information. The 
addition of air data information is facilitated by the 
increase in the display area of the EFIS-86 which 
ensures the display remains legible. The large EHSI 
makes it possible to consolidate all conventional HSI, 
navigation and weather information directly in front of 
the pilot, thereby reducing the need to scan other 
instruments. Three EHSI modes can be selected: full 
compass rose (as in a conventional HSI), expanded 
sector display or sector display with weather radar 
paints. 

The system is linked with long-range navigation and 
flight management systems to show additional infor- 
mation such as an expanded display of HSI, radar and 
navigation data from the flight instruments either in 
combination or separately for more detailed examin- 
ation. The display can store and show preselected lists 
of waypoints or up to 100 pages of pre-programmed 
data such as checklists and emergency procedures, 
written in chapter form for ease of input and retrieval. 
The display can also act as a standby flight instrument 
in the event of an EADI or EHSI CRT failure. 

Earlier in 1983 Collins had exhibited at the Paris Air 
Show a less comprehensive version of the system, the 
EFIS-86 with just two EHSIs and two EADIs. One version 
was shown on two examples of the Saab 340. This par- 
ticular system has display formats unique to the Saab 
340, with symbology designed for the European com- 
muter market. 

An EFIS-86C has been certificated on the Canadair 
Challenger CL-601 and features a unique airspeed 
readout and airspeed trend predictor. 


Status 

In production and in service. EFIS-86 Advanced has 
been certificated in the Dassault Falcon 50 and 200, 
with airspeed indication on the ADI as the primary 
speed indication. The aircraft and their EFIS systems 
have been approved to Category II operation, the first 
such approval for an EFIS equipped business jet. New 
display symbology has been developed for two Das- 
sault aircraft with speed scale and autopilot mode 
annunciation. Other systems are flying on the Embraer 
EMB-120, Gulfstream III, Saab 340 and the Astra Jet. 


Contractor 
Collins Commercial Avionics. 
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EFIS-700 for the Boeing 737, 757 
and 767 


The EFIS-700 electronic flight instrument system for the 
Boeing 737, 757 and 767 comprises an EADI and an 
EHSI for each of the two pilots. Each pair of instruments 
has an associated mode control panel. The system pro- 
vides all the functions associated with earlier electro- 
mechanical ADI and HSI flight director instruments and, 
in addition, shows map and flight plan data, weather 
patterns, radio height, automatic flight control modes, 
autoland, system status, windshear and flight path 
information on 7 X 6 in EHSI (178 x 152 mm) and 5 x 
6 in EADI (127 x 152 mm) CRTs. 

These instruments utilise bright three-gun robust 
shadow-mask CRT technology permitting no fewer 
than eight colours. The traditional red, blue and green 
associated with CRTs is augmented by magenta, yel- 
low, green, cyan and white (not normally used). When 
used in conjunction with a contrast enhancement filter, 
the high resolution CRTs provide bright displays that 
are readable under all flight-deck lighting. 

Each of the two pairs of EFIS instruments in an air- 
craft is driven by its own symbol generator, but a third 
standby generator is retained as a spare which can be 
switched in as necessary on failure of a dedicated unit. 
These symbol generators utilise the Collins CAPS-8 
sixth-generation data processor, implemented with the 
latest medium-scale integration and bipolar, bit-slice, 
large-scale integration, 2900 devices. 

The EADI presents primary attitude information, 
together with pitch and roll steering commands. Sec- 
ondary data is also shown such as groundspeed, auto- 
pilot and autothrottle mode. In order to keep the display 
uncluttered, information is switched out as soon as it is 
not needed, for example, instrument landing system 
and radio height symbols are absent during cruise, 
appearing only during the final approach. 

The EHSI depicts the horizontal position of the air- 
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The Collins EFIS-700 electronic display as attitude 
director indicator 
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The Collins EFIS-700 electronic display as 
horizontal situation indicator with expanded 
forward sector 


craft in relation to selected flight data and a map of the 
navigation features in the vicinity of the aircraft at any 
given time. Aircraft track, trend vector information and 
desired flight plan are also displayed. This allows rapid 
and accurate manual or automatic flight path correc- 
tion. Other information can be displayed, such as wind- 
speed and direction, vertical deviation from a selected 
profile and time to the next navigation waypoint. 
Weather patterns can be superimposed on the navi- 
gation picture. 


Status 

Following competitive selection of Collins’ EFIS in 1978 
for Boeing 767 and 757, the company was contracted 
to build 600 sets of equipment for deliveries which 
began in mid-1982. In production. Also installed in the 
Boeing 737. 


Contractor 
Collins Commercial Avionics. 


EFIS-1000 for the Fokker 100 

In early 1984, Collins was chosen to design a third- 
generation 6 X 7 in (152 X 178mm) EFIS-1000 system 
for the Fokker 100. The system utilises six integrated, 
full colour CRT displays; each pilot has a Primary Flight 
Display (PFD) mounted over a Navigation Display (ND) 
on the instrument panel. EFIS control panels mounted 
on each side of the glareshield allow individual control 
of CRT brightness, mode of operation and weather 
radar display. The multifunction display system control- 
ler is mounted on the centre pedestal for use by both 
crew members. Remote light sensors behind the wind- 
screen help control the automatic brightness function 
so that the displays are readable under all flight-deck 
lighting conditions. 


The Fokker 100 prototype flight-deck showing Collins avionics 


518 COCKPIT DISPLAYS, INSTRUMENTS AND INDICATORS / USA 


The Collins EFIS-1000 display for the Fokker 100 
aircraft 


The Fokker 100 is the first transport category aero- 
plane to be certificated with all primary air data 
included on the PFD. In addition to the aircraft attitude, 
heading and navigation data included on the Collins 
EFIS-700 system (see item above), the EFIS-1000 sys- 
tem displays airspeed (with appropriate bugs), baro- 
metric altitude (including alerts) and vertical speed, all 
on vertical scales on either side of the attitude ball, thus 
maintaining the standard T arrangement. 

The two multifunction display units and their control 
panels interface with the flight warning computer, two 
engine multiplexers and a standby engine indicator. 
The basic functions provided by the multifunction dis- 
plays are engine indication, thrust management control 
and annunciation, crew alerting with accompanying 
procedures and resulting aircraft operational status 
and display systems maintenance. The left-hand dis- 
play provides primary engine parameters and caution/ 
warning messages. The right-hand display can be used 
for secondary engine displays, display of crew pro- 
cedures or aircraft status. The multifunction displays 
also act as the centralised maintenance display for the 
display systems. 

Unlike the earlier first-generation electronic display 
systems, the EFIS-1000 system does not require separ- 
ate symbol generator LRUs in the equipment bay. The 
third-generation integrated displays contain all data 
handling and display generating electronics, thus pro- 
viding the Fokker 100 with a simpler system architec- 
ture and higher system availability. New component 
technology and packaging were heavily utilised 
throughout the hardware design to achieve size and 
weight efficiencies. All sensor data is sent directly to 
each PFD and ND, as appropriate, via ARINC 429 
busses. Each PFD and ND is identical, so that reversion- 
ary modes of operation cause no loss of information in 
the case of a display unit failure. The same situation ex- 
ists for the two identical multifunction display units. 


Status 
Certificated December 1987. Now in production and in 
service in the Fokker 100. 


Contractor 
Collins Commercial Avionics. 


EHSI-74 electronic flight 


instrument system 

EHSI-74 is for the general aviation single and light twin 
turboprop market and comprises a 4 x 4in (102 x 
102 mm) EHSI designed to work in conjunction with the 
company’s ADI-84 attitude director indicator and an 
information display/radar navigation centre, the Rock- 
well IND-270 CRT, which is used in conjunction with the 
company’s WXR-270 weather radar. The system is 
completed by a DCP-270 display control panel. 

EHSI-74 was first shown in 1982 and is claimed to be 
the first business aircraft EFIS to be certificated. 

The IND-270 CRT can present up to 128 pages of 
easily accessed pilot programmable text and navi- 
gation information from a Collins LRN-85 long-range 
navigation system. The equipment is programmed by a 
portable data reader that can load the system with per- 
formance tables such as cruise/consumption, emerg- 
ency checklists and other alphanumeric information. 
Chapter by chapter indexing facilitates input and 
retrieval. In addition to the information stored within the 
DCP-270, many pages of data are available from the 
LRN-85. 


The Collins information display/radar navigation 
centre for the EHSI-74 


The EHSI-74 no longer requires a US STC as do other 
EFIS in most installations. 


Status 

In production and in service. Certificated on Com- 
mander 690, King Air 200, Cessna 441, King Air F90, 
Bonanza, Beech 100, Mitsubishi MU-2 and dual instal- 
lation for the Learjet Model 35A. Recently the system 
was installed in the Chinese Y-7. 


Contractor 
Collins Commercial Avionics. 


Engine indication and crew 
alerting system for the Boeing 
767 and 757 


The Collins Engine Indication and Crew Alerting Sys- 
tem (EICAS) was chosen by Boeing in March 1980 as 
standard equipment on the 767 and 757 airliners. The 
EICAS system comprises two multicolour CRT dis- 
plays, two computers and a single selector panel. The 
display unit is identical to the EHSIs on the pilot’s dis- 
play panels, though rotated through 90° in its function 
as an engine indicating system. 

Each aircraft has two EICAS CRTs mounted one 
above the other on the centre instrument panel where 
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The Collins EICAS engine instruments display 


they can be monitored by the two pilots. For those air- 
craft operated by three man crews, a third CRT is 
installed at the flight engineer’s station. On the centre 
panel the top EICAS CRT is programmed to display pri- 
mary engine information such as engine pressure ratio, 
fan speed and exhaust gas temperature as electronic 
symbols representing traditional circular scale and 
pointer instruments, together with cautionary infor- 
mation, for example, wheel-well overheat or failure of a 
yaw damper in the flight control system. The lower 
EICAS display shows lower priority information such as 
compressor speed, fuel flow and oil temperatures, 
pressures and tank contents. 

In the case of the failure of one EICAS display, priority 
information automatically switches to the other CRT, 
and the dual redundant computer installation permits 
both CRTs to be driven from one unit. 

The multicolour CRT displays in the EICAS configur- 
ation measure 7 X 6 in (178 X 152 mm) and are driven 
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The Embraer/FMA CBA-123 will be the first regional airliner to be equipped with a complete Collins 
EICAS 


Layout of the flight panels in the Boeing 757 and 767. Each pilot has a set of two EFIS displays mounted 
one above the other. The two EICAS displays on the centre panel can be monitored by either pilot 


by one of the two computers, the other acting as a hot 
spare. 


Status 

First engineering model for the 757 was delivered to 
Boeing in mid-1980 and the company has contracts for 
300 sets of 757 equipment and the same number for 
the 767. In production. 


Contractor 
Collins Commercial Avionics. 


Integrated display system for the 
Boeing 747-400 


Collins has developed an integrated electronic colour 
display system for the Boeing 747-400. A Collins digital 
flight control and central maintenance computer will 
also be standard on the aircraft. The display system fea- 
tures six 8 in (210 mm) square colour CRT displays. 
Any one of these units can be selected to show either 
EFIS or EICAS data. 

The new technology will give the 747-400 only 38 per 
cent of the cockpit lights, gauges and switches com- 
pared with current 747 aircraft and will lead to better air- 
craft availability and significant reductions in crew 
workload. 

The Collins IDS-7000 integrated display system util- 
ises the third-generation hardware design first certifi- 
cated in the EFIS-1000 system. Each display unit 
contains all drive and symbol generation electronics 
necessary to perform any of the display tasks. Each 
pilot has a Primary Flight Display (PFD) and Navigation 
Display (ND) mounted in a side-by-side configuration. 
All primary air data and heading information is included 
on the PFD displays. EICAS functions are provided on 
two displays mounted in an over/under configuration in 
the centre panel. 

The display system also includes three electronics 
interface units which function as data conversion and 
collection for EICAS displays, message processing, 
snapshot information recording, exceedance data 
recording and CMC-7000 central maintenance com- 
puter data collection. The central maintenance com- 
puter, in conjunction with the display units, provides 
ground maintenance crews with maintenance page dis- 
plays. The display units, ElUs and CMC are all capable 
of being programmed on the aircraft without removal of 
the equipment. 


Status 
In production for the Boeing 747-400. 


Contractor 
Collins Commercial Avionics. 
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The Collins Pro Line Il nav/com family 


Micro Line nav/com family 
In the early 1970s Collins introduced the first members 
of a family of panel-mounted navigation and communi- 
cation units, called Micro Line, for light single and twin 
engined aircraft. The rationale for this step was the lack 
of any agreed standard or specification for avionics sys- 
tems appropriate to this type of aircraft, which gave rise 
to considerable compatibility or interchangeability 
problems between equipment from different manufac- 
turers. By contrast the airlines already had the very 
comprehensive ARINC characteristics to ensure com- 
patibility. Intended for low budget operation and for air- 
craft with limited internal space and weight allowance, 
the various Micro Line units each contained the rel- 
evant processing and indication circuits and mecha- 
nisms within single boxes, so that they could be 
mounted as self-contained items on the pilot’s panel 
without the need for any associated remote rack- 
mounted equipment. 

The Micro Line family comprises: 
ADF-650A automatic direction-finder 
AMR-350 audio control unit/marker beacon receiver 
ANS-351 area navigation system 
AUD-250 audio control unit 
DME-450/451 DME 
GLS-350 ILS glideslope receiver 
IND-350/351 course deviation indicators 
MKR-350 marker beacon receiver 
PWC-150 28/14 V power converter 
TDR-950 transponder 
VHF-251/253 communication transceiver 
VIR-351 navigation receiver. 


The Collins displays and flight control system developed for the Boeing 747-400 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


Pro Line nav/com family 
Introduced in 1970, the Pro Line series avionics were 
intended for medium and large general aviation piston 
and turbine engined twins. The family was originally 
designated Low-Profile to emphasise the compact size 
and form factor of individual units, but in 1975 was 
renamed Pro Line in recognition of its acceptance by 
professional pilots in regional airlines, and by the de- 
fence forces. Unlike the self-contained members of the 
Micro Line, Pro Line systems comprise panel-mounted 
indicators and controls driven by or controlling separ- 
ate rack-mounted processing and computing boxes. 
The size and form factor was laid down by Collins, there 
being no industry wide agreement on packaging for 
general aviation electronics, in contrast to the highly 
defined ATR standards governing the characteristics of 
equipment for airlines. In the military field Pro Line is 
found on a wide range of aircraft, not only those equiv- 
alent in size and performance to general aviation types, 
but also on attack and surveillance aircraft such as the 
McDonnell Douglas A-4, Northrop F-5E, Lockheed 
C-130 and Boeing E-3 AWACS. 

The Pro Line family comprises: 
346B audio control/isolation and speaker amplifiers 
ADF-60 automatic direction-finder 
ALT-50/55 radio altimeters 
AP-105 autopilot 
AP-106A autopilot 
APS-80 autopilot 
BDI-36 bearing/distance indicator 
CTL series control heads 
DME-40 distance measuring equipment 
FDS-84 flight director system (comprising FD-108 flight 
director and FIS-70 flight instrument system) 
FDS-85 flight director system (comprising FD-109 flight 
director and associated horizontal situation indicator) 
FPA-80 flight profile advisory system 
HF-230 HF transceiver 
PN-101 pictorial navigation system 
TDR-90 transponder 
VHF-20A/B communication transceivers 
VIR-30A/31A navigation receivers 
WXR-220/270/300/350 colour weather radars. 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings 
of this book. 


Status 
Production is being phased out in favour of Pro Line II 
avionics (see below), but equipment remains in wide 


520 COCKPIT DISPLAYS, INSTRUMENTS AND INDICATORS / USA 


The Collins Pro Line II digital avionics system is certified on the Falcon 20 business jet 


service. Well over 185 000 Pro Line boxes and controls 
have been manufactured and sold. 


Contractor 
Collins Commercial Avionics. 


Pro Line Il digital nav/com family 
Acknowledging the advances in technology, notably in 
signal processing, since the appearance of Pro Line in 
1970, Collins decided in the late 1970s to develop a 
replacement. The result was Pro Line Il, the first mem- 
bers of which (VHF communications transceiver, VHF 
navigation transceiver and DME) appeared in January 
1983. Other units were added and there now exists a 
complete range of Pro Line Il equipment. 

Collins foresaw the financial and down-time burden 
facing operators if they were obliged to replace entire 
avionics suites at a single stroke because of the incom- 
patibility of analogue and digital systems. Accordingly, 
Pro Line Il boxes contain analogue/digital and digital/ 
analogue circuits so that individual units of the earlier 
family can be exchanged on a one-for-one basis without 
change to the aircraft wiring or racks. Microprocessors 
within the new units are programmed to accept either 
analogue or digital frequency tuning arrangements. 
The digital tuning format is designed by Collins, using 
the US Electronic Industry Association’s RS422A elec- 
trical characteristics. Thus, there is complete functional 
and mechanical interchangeability between equivalent 
rack-mounted members of the two series. The control 
heads are smaller, however, although retaining the 
same gas-discharge displays, but frequency storage 
capacity is increased. Again, the new series is generally 
less expensive, system for system. Finally Pro Line Il 
includes a series of CRT based electronic flight instru- 
ment systems, an option not available with the earlier 
series. 

A Pro Line Il suite equips the world’s first all digital 
business aircraft, a British Aerospace 125-800, which 
was certificated in December 1984. Collins has devised 
software-based bench-test checkout routines that can 
be run on an Apple Il Plus microcomputer, the only 
additional equipment required being an interface card. 
The computer is a standard commercial item but Col- 
lins supplies the software and interface card. 

The Pro Line II family consists of: 

ADS-82 air data system 

AHS-85 attitude/heading reference system 
APS-65 autopilot 

APS-85/95 autopilot 

CTL-22 communication control unit 

CTL-32 navigation control unit 

CTL-62 automatic direction-finder control unit 
CTL-92 transponder control unit 

DME-42 DME receiver 

EFIS-85/86 electronic flight instrument systems 


EHSI-74 electronic flight instrument system 

IND-42 DME control unit 

MCS-65 compass system 

TWR-850 turbulence weather radar system 

VHF-21/22 VHF communication transceiver 
VIR-32 navigation receiver. 
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More detailed descriptions of some of these units can 
be found under the appropriate section headings in this 
book. 


Status 

In production and service. In September 1986 Collins 
announced that the 21 Beech C90 King Air trainers to 
be operated by Japan Air Lines and Japan’s Civil Avi- 
ation College were to have Pro Line II avionics. Lufth- 
ansa Piper Cheyenne training aircraft also have Pro 
Line Il, as do the 15 CN235 airliners to be operated by 
Merpati of Indonesia and the Saab 340s ordered by Chi- 
cago Airlines of the USA. In September 1988 Pro Line II 
was certificated in the Dassault Falcon 20 and is also 
available on the BAe 125-800. 


Contractor 
Collins Commercial Avionics. 


Pro Line 4 integrated avionics 


system 
The heart of the Pro Line 4 avionics line is control cen- 
tral, an integrated avionics processing system. 
Functions performed by control central include pro- 
cessing of inputs from sensors located throughout the 
aircraft, and computation of commands and displays 
for autopilot functions, flight management system and 
electronic displays. Instead of a number of units per- 
forming flight control functions, eight modules in the 
control work together to serve as the aircraft central 
processing system. The small size of the modules 
allows control central to provide fail/safe integrity, with 
quadruple redundancy of critical functions. Internal 
communications between critical functions are pro- 
tected, eliminating exposed external wires and busses. 
lf one module fails, the system automatically reconfi- 
gures to carry on operation without interruption. 
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The Collins Pro Line 4 primary flight display 
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Four Pro Line 4 CRTs undergoing test on the Learjet 60 provide primary flight, navigation, checklist and 
central maintenance information 


A variety of Pro Line 4 configurations is available to provide flexibility in aircraft applications. Five tubes 
may be selected to provide primary flight, navigation and engine information to the flight crew 


ELECTRICAL 


The Collins Pro Line 4 EICAS 


Advances in component and manufacturing tech- 
nology allow circuit boards in control central to perform 
the functions of up to eight boards normally used. Sur- 
face-mounted devices, automatic insertion of compo- 
nents and manufacture control have allowed a 
considerable reduction in circuit board size. 

As well as control central, Pro Line 4 includes EFIS 
and EICAS displays, radio tuning units and a TWR-850 
Doppler weather radar. 


Status 

In production. Pro Line 4 has been selected for the 
Beech Starship, Beechjet 400A, Saab 2000 regional air- 
liner, Dassault Falcon 2000, Learjet 60, Embraer 
CBA-123 and EMB-145 fanjet, the Canadair Regional 
Jet and the IPTN-250. 


Contractor 
Collins Commercial Avionics. 


Series 500 avionics family 
Developed by Collins Air Transport Division for com- 
mercial aircraft, the Series 500 avionics family is based 
on ARINC 500 characteristics and is the final step in the 
company’s range of analogue equipment. Though still 
analogue in nature, more advanced solid-state circuits 
together with a small number of components per func- 
tion (a lower parts count) make for a substantial weight 
saving and greater reliability over previous equipments. 
Series 500 boxes are available on a one-for-one 
replacement basis for earlier systems. 

The Series 500 family comprises: 
51RV-4 VOR/ILS receiver 
51Y-7 (DF-206) automatic direction-finder 
54W-1 comparator warning monitor 
346D-2/2B passenger address amplifier 
490S-1 HF antenna coupler 
618M-3 VHF transceiver 
621A-6A air traffic control transponder 
628T-1 HF transceiver 
860E-4/860E-5 DME systems 
860F-4 digital radio altimeter 
Data link system (comprising DLC-700 control unit and 
597A-1 management unit) 
FD-110 flight director system (comprising FMC-28 
flight mode controller, 562A-5F5 flight computer, 
329B-8J attitude director indicator, and 331-8K horizon- 
tal situation indicator) 
ILS-70 instrument landing system receiver. 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


Series 700 digital avionics 

Design of the Collins Series 700 digital avionics for 
commercial aircraft dates back to the early 1970s when 
US industry in general began planning for the new gen- 
eration of transports then in prospect. The new aircraft 
emerged as the Airbus A300 series and the Boeing 767 
and 757. The digital systems for these and later pro- 
jects were defined by the ARINC characteristics of the 
700 series. This series was introduced in 1978, launch 
year of the first of the new transport aircraft, the Boeing 
767, and is now offered on the 747-400 and A320. The 
Series 700 avionics provide centralised fault monitoring 
capability as specified in ARINC 604. 

Together with the usual range of navaids and other 
electronic devices, the Series 700 introduces an elec- 
tronic flight instrument system based on television-style 
CRTs and a similar display suite for engine indication 
and warning. 

The Series 700 family comprises: 

ADF-700 automatic direction-finder 
DME-700 DME 

HF-700 HF radio transceiver 

ILS-700 instrument landing receiver 
LRA-700 low-range radio altimeter 
PAU-700 passenger address amplifier 
TPR-720 transponder 

VHF-700 VHF radio transceiver 
VOR-700 VHF navigation receiver 
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Collins Series 700 avionics. From left to right the units are the HFS-700, VHF-700, PAU-700, VOR-700, 
ILS-700, ADF-700, DME-700, LRA-700 and TPR-700 


More detailed descriptions of some of these systems 
can be found under the appropriate section headings in 
this book. 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


Series 900 avionics system 

Collins Series 900 avionics include VHF, ADF, VOR, 
ILS, DME, altimeter, transponder, weather radar, TCAS 
and satellite communications systems. They meet in- 
dustry and FAA requirements for equipment certified to 
Criticality Level 2. This requires tolerance to aircraft 
environments including 200 ms extended power inter- 
rupts, immunity to high intensity radiated fields and 
conformity to the stringent environmental requirements 
of DO-160C. Conformity to the strict software documen- 
tation standards of DO-178C and the higher VHF FM 
interference levels required by ICAO Annex 10 is also 
included. 


Series 900 avionics are packaged in ARINC 
standard LRUs 


Series 900 is packaged in ARINC standard LRUs. 
Only the high power systems require forced air cooling 
due to improvements in heat dissipation techniques. All 
other systems can be passively cooled. 

All software is in Ada. External software loading capa- 
bility has been enhanced and expanded to allow easy 
shop or on-aircraft modification. 

Collins Series 900 units are interchangeable with 
Series 700 products. This allows fleet commonality and 
use of the same top-level test equipment. 


Contractor 
Collins Commercial Avionics. 


Standby instruments for the 
Boeing 777 


Collins has been awarded a contract to supply flat 
panel colour LCD standby indicators for the Boeing 
777. The initial contract is for 150 sets which include 
the attitude indicator, airspeed indicator and altimeter. 
They are passively cooled. 


Specifications 
Dimensions: 76.2 < 76.2 X 215.9 mm 
Reliability: >15 000 h MTBF 


Status 
The first units were expected to be delivered for the 
Boeing 777 in February 1993. 


Contractor 
Collins Commercial Avionics. 


Starship 1 integrated avionics 


system 
Pro Line 4 technology (see earlier entry) is the basis of 
the advanced integrated avionics system specially 
developed for the Beech Starship 1. This innovative sys- 
tem uses 12 colour CRT displays, two monochromatic 
CRT displays and two plasma displays, which virtually 
eliminate all of the conventional instrumentation and 
warning systems. The system covers primary flight dis- 
plays, navigation displays, multifunction display, 
EICAS, air data system, weather radar, centralised 
radio tuning units, comm/nav/pulse sensors, aircraft 
data acquisition system and engine data concentrators. 
The avionics cooling, power distribution and physical 
layout have all been specially developed for the most 
efficient integration into the airframe. The manufacturer 
claims that dispatch and system reliability, ease of oper- 
ation and onboard diagnostics have all been designed 
to new, higher levels for Starship 1. Flight-deck ergo- 
nomics are enhanced by the location of Collins avionics 
controls adjacent to the displays. All radios can be 
tuned by just one knob on a radio tuning unit, or the 
pilot may opt to tune via the flight management system 
keypad. 


Status 
In production for the Beech Starship 1. Certificated in 
1988. 


Contractor 
Collins Commercial Avionics. 


The new Collins displays have a symbol generator built into the instrument 


Colour monitors for the US Navy 
fleet electronic warfare support 
group 

Conrac’s 1225-line, high resolution 13 in colour moni- 
tors have been selected for use by the Fleet Electronic 


The 13 in colour monitor for the US Navy FEWSG 


Warfare Support Group (FEWSG) to train tactical co- 
ordination officers in naval battle groups. This training 
will teach them to prioritise options, rationalise uncer- 
tainties and counter the effects of ECM, ECCM and 
other various types of electronic warfare they might 
encounter in combat. These monitors employ 921 hori- 
zontal x 739 vertical pixel resolution and are fully quali- 
fied to MIL-E-5400T, Class 1B. 

Conrac’s colour monitors have also been selected 
for the US Army’s part of the Joint STARS programme. 


Specifications 

Weight: (13 in) 29.5 kg, (19 in) 47.6 kg 

Power supply: 115/220 V AC, 47-400 Hz, 3 phase 
(std). Options 115/220 V AC, 47-400 Hz, single phase 
or 270 VDC 

CRT: 13 or 19 in, .31 mm pitch, P22 phosphor, PIL 
Linearity and geometry: 2% max 

Raster size regulation: less than 1% change from 0 to 
100% APL at 20 ftlamberts 


Brightness: 30 ft-lamberts nominal 

Rise/Fall times: 8.5/13.0 ns 

Black Level stability: less than 1% change of peak 
luminance from 10% to 90% APL 

Horizontal scan rates: 15-41 kHz in 3 selectable 
ranges of 15-25 kHz, 22-35 kHz, 29-41 kHz 

Video bandwidth: 40 MHz 

Horizontal retrace time: 5.0 s, nominal 

Vertical retrace time: 550 s, nominal 

Maintainability: 30 min MTTR; BIT and onboard LEDs; 
convergence alignment not required 

Reliability: >5000 h MTBF 

Options: long persistence CRT phosphor; rack slides 


Status 
In production and in service. 


Contractor 
Conrac Corporation SCD Division. 


Television display for the RF-5E 
The 5 X 5 in (127 x 127 mm) high resolution high con- 
trast monochrome raster display is part of the recon- 
naissance system for the US Air Force Northrop RF-5E. 
The unit acts as a remote viewfinder for the television 
camera carried in the aircraft’s nose. It is a dual in-line 
system, that is, the display unit carries both the CRT 
and the electronics modules. 


Specifications 

Dimensions: 151 x 151 x 381 mm 

Weight: 7.7 kg 

Display: P43 phosphor writing on 4.8 x 4.8 in (122 x 
122 mm) aperture viewing area, operating at 525 or 875 
lines, remotely selectable 

Frame rate: 30/s 
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Field rate: 60/s 

Horizontal scan frequency: 15.75 kHz or 26.25 kHz 
Brightness: 250 ft-lamberts 

Contrast ratio: 50:1 in low ambient light; 7:1 at 
10 000 ft-candles 

Grey scales: 10 shades of grey at 10 000 ft-candles 
Resolution: min horizontal; 1000 TV lines at centre, 
800 at corner 

Reliability: 1500 h MTBF 


Status 
A variant is in production for US Air Force Northrop 
F-5E/F adversary aircraft. 


Contractor 
Conrac Corporation SCD Division. 


Cockpit display for the RF-5E 


Electro-expulsive de-icing 
Electro-expulsive de-icing is a powerful ice removal 
technique for aircraft, marine and similar applications 
which combines quick effective action at any level of 
ice accretion with unusually low power consumption. 
In operation, electro-expulsive ice removal is 
accomplished by a short burst of high current of well 
under 1 ms in duration in opposite directions through 
two parallel layers of copper ribbon conductors within a 
thin flexible elastomer blanket. The resultant opposing 
magnetic fields produce a sharp force, distending the 
laminate’s upper surface less than 20 thousandths of 
an inch. This high acceleration motion breaks the ice 
bond and separates the ice from the protected surface. 
While comparable electrothermal blankets and 
bleed air de-icing systems consume the equivalent of 
2000 to 4000 W of onboard power per square foot, 
electro-expulsive de-icing consumes less than 10 W for 
the same area. This de-icing system can easily dislodge 
ice accretions of 50 mm, but to reduce aerodynamic 
penalties it should be pulsed continuously or be acti- 


vated upon the appearance of ice accretion by a high 
sensitivity ice detector. 


Status 

Successfully tested in the NASA-Lewis IRT in July 1990 
and onboard the NASA-Lewis Twin Otter test aircraft by 
several potential users in 1991 and 1992. 


Contractor 
Dataproducts New England Inc. 


Ice detection system 

Dataproducts has developed an ice detection probe 
which employs what is claimed to be the most sensitive 
method of ice accretion detection currently available. 
The probe operates in a cyclic fashion using the ther- 
mal characteristics of the ice which forms on it com- 
bined with the heat of fusion effect as the ice is formed. 
The signal produced may be used to initiate a warning 
signal or to activate the aircraft’s de-icing system auto- 


matically. Between detection cycles, the probe is 
cleared of ice by an integral heater circuit. It is claimed 
that an ice accretion thickness of 0.12mm can be 
detected within 5 seconds. A test facility for airborne 
confidence checking and for ground servicing pur- 
poses is incorporated. The standard ice detector is 
designed to sense ice formation on fuselage and 
nacelle air intakes for turbine engines, but other ver- 
sions are available for carburettor ice detection on pis- 
ton engined aircraft and for other ice sensitive areas. 


Status 

In production and service. The system has been selec- 
ted as standard equipment for the Lockheed C-130 
Hercules and is being installed as a retrofit to all US mili- 
tary C-130s. Dataproducts is also producing ice detec- 
tors for the B-1B, B-2, the F-16C/D and various other 
military programmes. 


Contractor 
Dataproducts New England Inc. 


Eventide airborne multipurpose 


electronic display 

The Eventide Airborne Multipurpose Electronic Display 
(EAMED) is a powerful compact digital avionics devel- 
opment platform. It is a self-contained 16-bit avionics 
computer with high memory capacity which includes a 
CPU board, power supply, video board and CRT anda 
comprehensive set of input/output peripheral connec- 


tions, including RS232C and RS422. EAMED displays 
both text and graphics on a high resolution sunlight 
readable screen. The unit fits ina standard panel cutout 
and hardware meets the DO-160B specification. 

EAMED has a wide range of applications, including 
onboard communications, data acquisition, reconfigur- 
able indicators and interactive situation displays. 


Specifications 

Dimensions: 76 x 76 x 266.7 mm 
Weight: 1.6 kg 

Power supply: 11-33 V DC, 15 W 


Contractor 
Eventide Inc. 


Colour control display unit 

The Global Wulfsberg colour control display unit is 
designed to operate with the company’s GNS-X flight 
management system. Compared with the control dis- 
play unit it replaces, it features a larger display area with 
more lines and characters on a page, pages with titles, 
page numbers and the number of pages in the section, 
line select keys (in addition to cursor control), pilot con- 
trol for parallax adjustment, and large and medium size 
characters. In addition, a dedicated Airborne Flight 
Information System (AFIS) button is included to speed 
access to AFIS pages. 


Status 
In production and in service. 


Contractor 
Global Wulfsberg Systems Inc. 
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The Global Wulfsberg Systems colour contro! display unit 


Engine monitoring system 

Pratt & Whitney’s F100-PW-220 and -229 high per- 
formance engines come with Hamilton Standard’s 
advanced engine monitoring system which includes 
both engine-mounted equipment and the associated 
ground-based diagnostic units. 

An Engine Diagnostic Unit (EDU) is the on-engine 
module which acquires engine data from controls and 
sensors, records operating time and cycles, detects 
Critical events and stores selected event parameters. 
The EDU also performs extensive self-health and data 
validity checks and stores this data along with Digital 


Electronic Engine Control (DEEC) diagnostic data for 
further analysis. 


Specifications 

Dimensions: 241 x 279 x 127 mm 
Weight: 4.13 kg 

Power: 9 W 


The hand-held Data Collection Unit (DCU) is used to 
gather data from the EDU, clear the EDU’s memory and 
perform EDU/DEEC system diagnostics. Data from 
multiple aircraft may be stored in the DCU’s removable 


memory module, providing easy data transfer between 
the flight line and a ground-based computer for logis- 
tics data recording. 


Specifications 
Dimensions: 475 x 424 x 412 mm 
Weight: 23.6 kg 


The portable Engine Analyser Unit (EAU) interfaces 
with the EDU or DEEC for data acquisition, memory 
examination or modification and data monitoring of the 
EDU/DEEC output data streams during engine 
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The engine diagnostic unit of the Hamilton 
Standard engine monitoring system 


operation. The EAU is also capable of performing diag- 
nostic testing of the DEEC or EDU and exercising com- 
bined EDU/DEEC fault logic and event codes, 
providing a fast accurate determination of engine 
problems. 


Specifications 
Dimensions: 500 x 429 x 348 mm 
Weight: 22.7 kg 


Status 
In production. 


Contractor 
Hamilton Standard Division of UTC. 


RAH-66 Comanche air data 


system 
Hamilton Standard is developing a helicopter airspeed 
system for the US Army RAH-66 Comanche. The 


Hamilton Standard’s hand-held data collection 
unit 


system will provide both lateral and longitudinal com- 
ponents of airspeed throughout the helicopter’s entire 
flight envelope. It will provide omnidirectional airspeed 
data to the pilots in the critical 0 to 40 kts range where 
conventional helicopter air data systems are 
inoperable. 

The system works by measuring dynamic air press- 
ure on the main rotor blades via an embedded sensor. 
By comparing the pressure reading for advancing ver- 
sus retreating blades the accurate rate of motion of the 
helicopter can be determined. 

The design was developed and flight-tested on the 
S-76 in 1986 and has undergone additional refinement 


The portable engine analyser unit 


for the Comanche programme. The system features a 
triple redundant computer housed in the Comanche’s 
flight control computer chassis. Featuring surface 
mount technology and BIT capability, the system will 
interface via a MIL-STD-1553 databus with cockpit dis- 
plays and the mission equipment package. 

The patented rotor-mounted sensor features Hamil- 
ton Standard’s silicon-on-silicon pressure sensor which 
is already in service on engine controls supplied for 
Pratt and Whitney commercial and military turbine 
engine programmes. 


Status 
Under development for 
Comanche. 


the US Army RAH-66 


Contractor 
Hamilton Standard Division of UTC. 


Altitude alerting device 

In conjunction with an air data computer and servo alti- 
meter, this altitude deviation indicator gives a warning 
when the aircraft is approaching or deviating from a 
preset altitude, latches being activated at a nominal 
375 ft before reaching the set altitude and when at a 
nominal 1000 ft after deviating from it. 


Specifications 
Dimensions: 150 x 81 x 38 mm 
Weight: 0.9 kg 


Status 
In service. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


Electronic flight instrument 
system for the MD-80 Series 


aircraft 

The Electronic Flight Instrument System (EFIS) gives a 
pictorial presentation of all primary flight instrument 
data. In addition to displaying conventional ADI and HS} 
information, these easily installed indicators also dis- 
play weather information, advisory maps and radio alti- 
tude data. Maximum flexibility is achieved with 
numerous pilot-selectable display formats. The com- 
pact, easy-to-read system is programmed with standard 
commercial display formats and can also be tailored to 
specific customer requirements. 


The Honeywell MD-80 EFIS 


Specifications 

Dimensions: 129 x 154 x 267 mm 
Weight: 4.8 kg 

Power supply: 115 V AC, 400 Hz, 65 W 


Status 
In production and in service in McDonnell Douglas 
MD-80 Series aircraft. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


RD-350J horizontal situation 


indicator 

The RD-350J Horizontal Situation Indicator (HSI) pro- 
vides heading, two DME distances, radio navigation 
information via a displacement bar, indications of selec- 
ted course and heading and to/from indications for 
VOR operations. Flags give indication of failures. 

A nav mode annunciator takes the form of a rotary 
display in the centre of the compass card, controlled by 
VOR/Loc valid, Loc tuned, to/from and back course 
selected signals. The annunciator displays a symbol to 
indicate selected modes and can also indicate when 
radio data is invalid. 


Specifications 
Dimensions: 127 x 127 x 226 mm 


RD-350J horizontal situation 
indicator 


The Honeywell 


Weight: 4.2 kg 
Power supply: 26 V AC, 400 Hz, 6.4 W 


Status 
In production. 


Contractor 
Honeywell Inc Air Transport Systems Division. 


RD-700 Series horizontal situation 


indicators 

The RD-700 Series has been developed for appli- 
cations in new aircraft or retrofit installations. High 
torque, low power flag and shutter movements elimin- 
ate sticking displays and low power devices coupled 
with open card construction result in low heat dissi- 
pation and power demands. All indications are conven- 
tional in presentation and numerical indicators feature 
standard veeder readouts. The following list summar- 
ises the presentation and displays of each instrument: 


RD-700 horizontal situation indicator 

Displays all standard navigation radio inputs, compass 
system and ARINC 561 INS data including digital read- 
out of drift angle and groundspeed. 


Specifications 

Format: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700A horizontal situation indicator 

All standard navigation radio and compass data are 
presented together with dual digital DME readout. The 
RD-700A HSI features new flag, shutter and annuncia- 
tor mechanisms and improved packaging to enhance 
reliability. Honeywell claims a 44 per cent reduction in 
power consumption compared with earlier designs. 


Specifications 

Format: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700C horizontal situation indicator 
In addition to radio and compass navigation data, this - 
instrument includes ARINC 561 INS data and digital 
readout of time and distance to waypoint and 
groundspeed. 


The Honeywell RD-700M_ horizontal situation 
indicator 


Specifications 

Format: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700D horizontal situation indicator 
Although very similar to the RD-700C, this presentation 
does not include the time to waypoint counter. 


Specifications 

Format: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700F horizontal situation indicator 

Displays all standard data including to/from, drift angle 
and digital readout of groundspeed and distance to 
waypoint. 


Specifications 

Dimensions: 127 X 127 X 216 mm 
Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700G horizontal situation indicator 

In addition to all standard navigation, radio, compass 
and ARINC 561 INS inputs, this instrument presents 
digital readout of drift angle, distance to waypoint and 
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groundspeed, although the drift and groundspeed 
presentation is at the lower area of the indicator rather 
than the more usual upper region of the instrument. 


Specifications 

Format: 5 ATI 

Weight: 3.9 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


RD-700M horizontal situation indicator 

In addition to standard information displays, the 
RD-700M uses new, 11-position low power magnetic 
wheels for dual DME displays. A new thermal design 
includes a more efficient heat-sink mounting for high 
power components and heat sensitive capacitors. Elec- 
tronic and mechanical sections are segregated for 
maintenance access, while open-board packaging in 
the electronic section facilitates troubleshooting. 


Specifications 

Dimensions: 127 <x 127 X 218 mm 
Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


Contractor 
Honeywell Inc Air Transport Systems Division. 


RD-800 horizontal situation 


indicator 

The RD-800 Horizontal Situation Indicator (HSI) fea- 
tures three digitally driven servoed displays in conjunc- 
tion with two four digit gas tube displays showing time 
and distance to waypoints. Microprocessor-control 
gives improved versatility in navigational data 
processing. 


Specifications 

Format: 5 ATI 

Weight: 4 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


Contractor 
Honeywell Inc Air Transport Systems Division. 


RD-800J horizontal situation 


indicator 

In the RD-800J Horizontal Situation Indicator (HSI) the 
readout of true airspeed is provided by conventional 
counter displays and for ease of interpretation the com- 
mand bars are colour identified. 


DIST MAG 
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RD-850 — horizontal 
indicator 


situation 


The Honeywell 


Specifications 

Format: 5 ATI 

Weight: 4 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC,400 Hz 


Contractor 
Honeywell Inc Air Transport Systems Division. 


RD-850 horizontal situation 


indicator 

The RD-850 Horizontal Situation Indicator (HSI) fea- 
tures the most up-to-date applications of instrument 
technology including microprocessor-control. Col- 
oured display elements are included together with dis- 
tance to go and groundspeed counters. Automatic 
direction-finder annunciators are fitted in the lower 
instrument area. 


Specifications 

Format: 5 ATI 

Weight: 4.7 kg 

Power supply: 115 V AC, 400 Hz 
or 26 V AC, 400 Hz 


Contractor 
Honeywell Inc Air Transport Systems Division. 


AD-300B attitude director 


indicator 
Although broadly similar to the HZ-6F (see later entry), 
the AD-300B does not display radio altitude. 


Specifications 

Format: 5 ATI 

Weight: 4.9 kg 

Power supply: 26 V AC, 400 Hz, 15 W 


Status 
In production. 


Contractor 
Honeywell Business & Commuter Aviation Systems 
Division. 


AD-300C attitude director 


indicator 

While still based on the earlier models, the AD-300C 
displays attitude, flight director commands, instrument 
landing system deviation and speed commands on a 
5 in (127 mm) indicator. 


Specifications 

Dimensions: 127 « 127 x 239 mm 
Weight: 4.9 kg 

Power supply: 26 V AC, 400 Hz, 15 W 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


AD-350 attitude director indicator 

The AD-350 offers a display of attitude, flight director 
commands, instrument landing system deviation, 
speed command, rate of turn and radio altitude in two 
versions. Differing slightly in symbology, the AD-350- 
903 has two decision height warning lights while the 
AD-350-904 has just one. The instruments are other- 
wise identical. 


Specifications 
AD-350-903/904 
Dimensions: 127 < 127 x 229 mm 


The Honeywell AD-350 attitude director indicator 


Weight: 4.8 kg 
Power supply: 26 V AC, 400 Hz, 11 W 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


AD-550/500 attitude director 


indicator 

The 500 Series instruments are 4 in (102 mm) versions 
of the 600 series. They have all the features and tech- 
nology of the larger indicators and are compatible with 
Honeywell flight director systems and radio altimeters. 


Specifications 
Dimensions: 102 x 102 x 229 mm 
Weight: 2.1 kg 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


AD-650/600 attitude director 


indicator 
The AD-650/600 family of attitude director indicators 
incorporates microcomputer and microservo 
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technology to replace earlier conventional mecha- 
nisms, torque motors and gears. They are lighter, run 
cooler and are more reliable. Both single-cue or cross- 
pointer displays are available in 5 in (127 mm) instru- 
ments. The AD-650 features digital readouts of decision 
height and radio altitude. These facilities, which are 
specified for a number of corporate business aircraft, 
are absent on the AD-600. 

The AD-600 Series also provides a symbolic rising 
runway combined with an expanded scale localiser 
which depicts the aircraft’s position relative to the run- 
way during the last 200 ft of descent. The glideslope 
pointer may be on the right, as in the AD-650A, or on the 
left as in the AD-650B. The AD-650H is a version opti- 
mised for helicopter operations. 


Specifications 
Dimensions: 127 x 127 x 222 mm 
Weight: 3.2 kg 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


AD-800 attitude director indicator 


The AD-800 attitude director indicator is an advanced 
technology, digitally interfaced unit offering the full 
range of flight data and cues. Flight director, speed 
command, glideslope, expanded localiser and radio 
altitude are presented on high torque meter move- 
ments which are software-monitored for improved 
reliability. 

A microcomputer handles all data and can update 
the display at least 30 times a second to ensure smooth 
operation of all servo and meter driven elements. 


Specifications 

Format: 5 ATI 

Weight: 4.6 kg 

Power supply: 115 V AC, 400 Hz, 17.4 W 
or 26 V AC, 400 Hz 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


ARINC 700 symbol generator 


Honeywell’s symbol generator, designed to interface 
with other ARINC 700 equipment in commercial trans- 
port aircraft, takes in information from a variety of sen- 
sors and computers and provides outputs to colour 
displays. Converting basic aircraft parameters to a pic- 
torial display requires a significant data processing 
capability and Honeywell’s answer is a 16-bit processor 
designed for display applications with a special mem- 
ory hierarchy scheme. The system incorporates the 
company’s raster/stroke display technology stemming 
from a Sperry patent more than a decade ago on hybrid 
symbol generation. Bold symbology, such as sky/ 
ground shading and weather radar returns, is painted 
using raster scan techniques. Smooth moving high res- 
olution graphics, however, such as a navigation display, 
call for stroke writing. A special timing scheme permits 
the raster and stroke symbol generators to drive two 
displays simultaneously, each with its own writing 
characteristic. When one display is being stroke written 
the other is in the raster scan mode. The methods are 
then switched to generate each composite display at a 
frequency of 80 times per second so as to eliminate 
flicker. 

Another refinement is symbol priority. It is accepted 
that certain information needs to remain always in view 
without interference by other symbology. To ensure 
this, the company has developed an innovative tech- 
nique providing several levels of priority. Symbols move 
smoothly into and out of these priority areas as if from 
behind mechanical windows, resulting in a smooth, 
uncluttered presentation. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


ASZ-800 electronic air data 


system for general aviation 

Honeywell has integrated into two electronic displays 
all the flight deck air data readouts appropriate to heavy 
turboprops and corporate business aircraft. They sim- 
plify the crew monitoring tasks, reduce panel space 
needs and add a number of capabilities unavailable in 
conventional electromechanical instruments. These 
include a programmable reference speed window on 
the airspeed display and an integrated altitude alert/ 
preselect on the altimeter. The standard vertical case 
CRTs can be programmed for either conventional cir- 
cular scale or vertical tape format presentations. 

The circular scale airspeed indicator incorporates a 
pointer and counter-drum airspeed display and dedi- 
cated Mach number, true airspeed and total or static air 
temperature. Programming the V-speed window per- 
mits the pilot to enter the appropriate reference speeds 
for each flight-based on aircraft performance curves 
and weather. V,, V,, and V_.,, soeeds can be entered via a 
set/select button and value knob on the instrument 
bezel. A red V,,,. arc appears on the periphery of the air- 
speed scale. 

Like the CRT airspeed indicator, the altimeter incor- 
porates several related functions to simplify readability. 
The electronic symbology duplicates the conventional 
scale and drum height readout with dedicated windows 
for barometric pressure in millibars or inches of mer- 
cury. It also includes a vertical speed readout with a 
maximum digital reading of 500 ft/min, although the 
pointer window can read up to 9999 ft/min. 

Apart from these scale and drum formats, two types 
of vertical scale presentations are also available for 
each of the two air data instruments. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Data Nav display systems 

In the Data Nav system, displayed information falls into 
two categories: checklist data (for take off and descent 
and emergency procedures) in alphanumeric form and 
pictorial data displayed as conventional weather plots 
on which is superimposed alphanumeric or symbolic 
information such as flight plan waypoints. In the former 
category the systems can store for display up to 120 
pages of checklists, procedures and other information. 
For check purposes each function can be ‘ticked off’ by 
a cursor which changes the colour of the list to show 
green for unchecked, yellow for an item in the process 
of checking and blue for completed checks. 

Three systems are currently offered: the Data Nav | 
electronic checklist, the Data Nav II en route navigation 
display for the JET DAC-7000 navigation system and 
the Data Nav Ill en route navigation display for use with 
the Delco Carousel IVa inertial navigator, Garrett Airnav 
300, Global GNS 500A Omega/VLF, Litton LTN 211 
Omega/VLF and Litton LTN 72R inertial navigator and 
others. All three Data Nav systems are compatible with 
Honeywell ColoRadar systems. 

The Data Nav system comprises three units: an inter- 
face computer, control unit and pilot entry keyboard, 
which Is effectively a pocket calculator whose display is 
the radar screen. 


Status 
Data Nav | and II no longer in production. Data Nav Ill 
still in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


DU-870 CRT display 

Honeywell has introduced an 8 x 7 in (203 x 177.8 mm) 
CRT display that provides all the information found on 
larger displays, yet fits in smaller cockpits. The DU-870 
streamlined display is designed for the cockpits of twin 
turbine aircraft and is featured in the Primus 2000 
advanced avionics system (see later item). 

The DU-870 is the result of aircraft panel size and fit 
surveys conducted by Honeywell to determine the opti- 
mum size, shape and screen area required to meet 
market needs. The Primus 2000 display system archi- 
tecture provides the ability to view any display format 
on the DU-870. A micro symbol generator is integrated 
into the DU-870 to reduce aircraft wiring. 

As with the other components of the Primus 2000 
system, hardware techniques such as surface mount 
technology, very large scale integration and application 
specific integrated circuits are incorporated to mini- 
mise weight and volume. The DU-870 also features self- 
contained cooling for improved reliability and quiet 
operation. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


EDZ-605/805 electronic flight 


instrument systems 

Honeywell has introduced the EDZ-605 and EDZ-805 
electronic flight instruments intended for corporate air- 
craft and regional airliners. The EDZ-605 is a 5in 
(127 mm) system, while the EDZ-805 is a 6 in (152 mm) 
system. The products are the result of a new symbol 
generator and software changes. The generator has 
increased stroke writing and memory capabilities, while 
software updating has provided a variety of cosmetic 
improvements to the display. 

The Electronic Attitude Director Indicator (EADI) fea- 
tures an enlarged sphere presentation with linear pitch 
tape, improved single cue aircraft symbol and stroke 
filled single cue command bar. A digital T-bar airspeed 
and/or angle of attack presentation has also been add- 
ed. Other improvements include a stroke filled roll 
pointer, larger roll indices, shorter horizon indices and 
colour reversal on glideslope, angle of attack, rate of 
turn and expanded localiser scales. In addition, the 5 in 
(127 mm) EADI is now available in a truncated sphere 
presentation. 

The Electronic Horizontal Situation Indicator (EHSI) 
features a stroke filled lubber line, colour reversal on 
the glideslope scale and weather radar mode 
annunciation. 

The ED-605/ED-805 are compatible with most ana- 
logue systems and all digital systems. 


Status 
In production. Chosen for many business aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


The Honeywell EHS/ for corporate aircraft and 
regional airliners 


EDZ-705 electronic flight 


instrument system 

The EDZ-705 Electronic Flight Instrument System 
(EFIS) is tailored to meet the needs of specific helicop- 
ter applications from executive use to search and res- 
cue missions. The system provides the ability to display 
standard search patterns as provided by various navi- 


gation sources, collective cue symbology which allows 
the pilot to follow flight director collective cue 
demands, hover display symbology which allows the 
pilot to track and maintain target location in relation to 
the helicopter position in a search and rescue environ- 
ment and four axis helicopter flight director mode 
annunciation. 

Since panel space is at a minimum, the EDZ-705 
offers 5 by 5 in (127 x 127 mm) displays. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


EDZ-800 electronic flight 
instrument system for general 
aviation 


Television screen flight instrument and systems dis- 
plays, initially developed for airliners such as the Boe- 
ing 767 and 757 and the Airbus Industrie A310, have 
started to appear at the upper end of the general avi- 
ation industry rather sooner than many observers had 
expected. Honeywell’s effort in the general aviation 
electronic flight instrument system field is represented 
by the EDZ-800 family of attitude director indicators and 
horizontal situation indicators, replacing conventional 
electromechanical indicators, available with 5 and 6 in 
square (127 and 152 mm) displays. Initially, Honeywell 
duplicated the symbols and formats of the earlier elec- 
tromechanical instruments but, in addition, routed 
weather radar information to the horizontal situation 
indicator and some symbols appropriate to other sen- 
sors have also been added. Thus, a dedicated weather 
radar display is no longer needed, producing an 
immediate and substantial space-saving in the over- 
crowded flight decks of general aviation aircraft. The 
system has great capacity for growth and flexibility for 
changes in presentation to meet the needs of inte- 
grated performance or flight management systems. 

Although the two Electronic Flight Instrument Sys- 
tem (EFIS) displays on each pilot’s flight panel are nor- 
mally dedicated to specific functions (either HSI or 
ADI), it is possible to combine these displays electroni- 
cally so that a single CRT can show basic information 
from both in the event of the failure of one display. The 
EFIS ADI display also permits unwanted information to 
be automatically dropped from view. For example, the 
glideslope and localiser symbols disappear when the 
navigation receivers are tuned to stations en route and 
the radio altimeter readouts vanish above the system’s 
maximum operating altitude. The HSI is also very flex- 
ible and can operate in three navigation modes. In the 
first of these, the display shows weather radar returns 
on an expanded, partial compass card presenting just 
the forward 90° sector. In the second mode, the 
weather is removed, leaving a partial compass card 
with navigation mapping or standard course and head- 
ing information. The third presentation gives a stan- 
dard, full compass card HS! with all appropriate 
alphanumeric navigation data. Separate EFIS control 
units for the two pilots permit the different modes to be 
selected. 
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Production began in early 1982 for the first two appli- 
cations, the Gulfstream III and Canadair Challenger. 


Status 

In production. In November 1982 the first installation, in 
a Canadair CL-600 Challenger, was certificated. Instal- 
lations certificated since then are the CL-601 Chal- 
lenger, Gulfstream II, IIB and Ill, Dassault Falcon 50, 
Cessna Citation I, Il and Ill, King Air 200, 300 and F90, 
Mitsubishi Diamond | and Il, Gates Learjet 55, British 
Aerospace 125-700/800, Falcon 900, Jetstream 31, 
Dash 8, ATR-42 and Boeing 727-100 aircraft, and Sikor- 
sky S-76 and Westland 30-160 helicopters. It has now 
been chosen as standard fit for the BAe 146 starting in 
late 1989. 

A second-generation of Honeywell EFIS, incorporat- 
ing 8 X 8 in (203 X 203 mm) colour CRT displays, has 
been chosen as standard equipment on the Gulfstream 
IV. The Gulfstream IV will use six 8 x 8 in CRTs, perhaps 
a unique combination of number and size of displays 
on a general aviation aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


GH-14 attitude director indicator 
The GH-14 can offer several presentations from basic 
attitude indicator to full flight director indicator. It fea- 
tures the Sperry spherical attitude presentation with full 
360° of freedom in roll and 80° in pitch. The pitch dis- 
play is expanded to provide 1.4° of sphere movement 
for every degree of aircraft pitch movement. 

The basic GH-14-100 at one end of the range is a sim- 
ple 4 in (102 mm) gyro horizon. The GH-14-50 at the 
other end has rising runway presentation, expanded 
localiser, pitch attitude trim, cross-pointer flight director 
bars, flight director flag and pitch and roll outputs. Each 
configuration is available for either 0 or 8° panel tilt. 

Internal failure monitoring is standard and when in 
operation any failure is indicated by a gyro warning flag. 

It is suitable for a wide range of aircraft, either as a pri- 
mary instrument or standby, and for helicopters. 


Specifications 

Dimensions: 102 x 102 x 229 mm 
Weight: 2 kg 

Power supply: 26 V AC, 400 Hz 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


HAI 5 heading and attitude 


indicator 
The HAI 5 displays heading, pitch and roll information 
in a conventional and non-ambiguous form and it is 


Flight panels in the Gulfstream G-IV with six second-generation 8 in square (203 x 203 mm) Honeywell CRTs 


A 


The Honeywell HAI 5 heading and attitude 
indicator 


particularly suited to helicopters where panel space is 
usually limited. The information is taken in three-wire 
synchro form from a gyromagnetic compass and verti- 
cal gyroscope or from other sources, such as an inertial 
platform. The associated servo amplifiers are con- 
tained within the instrument case and integral lighting is 
provided. 

Pitch and roll information is presented in conven- 
tional spherical form except that the sphere is slightly 
barrel shaped to provide the maximum display area and 
reduce any tunnelling effect. There is full 360° freedom 
in roll, while the pitch scale is expanded in the approxi- 
mate ratio 4:3 and is limited in travel to about +100°. 

Heading is shown on a separate dial which rotates on 
the outside of the pitch/roll sphere. This dial has 2° 
graduations and moves in a conventional sense to indi- 
cate changes in aircraft heading. A dial-mounted set 
heading marker can be positioned relative to the dial, 
using the knob at the lower left-hand corner of the 
bezel. Once adjusted it rotates with the dial to give a 
constant indication of the required heading. 

A ball side-slip indicator is provided at the bottom of 
the presentation. Two warning flags, for ‘attitude’ and 
‘heading’ signal indication, are provided. A flag indicat- 
ing directional gyro mode selection is installed for use 
with a compass system. There is a press to test button 
to check the attitude display and steering pointer indi- 
cations of ILS localiser or VOR deviation can also be 
included. 


Specifications 

Dimensions: 130 x 130 x 215 mm 
Weight: 3 kg 

Follow-up rates: (heading) 50°/s; 
(pitch) 200°/s; (roll) 400°/s 

Power supply: 28 V DC 


Status 
In service, but no longer in production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


HZ-6F attitude director indicator 
The HZ-6F provides attitude reference, flight director 
and radio displacement data for aircraft control in pitch 
and roll during all phases of flight. Computed attitude 
commands are displayed on the horizontal and vertical 
flight director bars and are slaved to the flight director 
controller. When the controller is switched off the com- 
mand bars are biased from view. 

All the other displays provide constant cues unless 
built-in fault circuits detect a malfunction. In most fail- 
ure cases pointers are biased from view and an appro- 
priate warning flag appears. 

The HZ-6F is electronically self-contained with inte- 
gral power supply, amplifiers, servos and monitors, and 
a self-test feature ensures preflight display integrity. 
Loss of either power or an attitude signal will cause the 
sphere to move to an obviously erroneous position. 
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The Honeywell HZ-6F attitude director indicator 


Specifications 

Dimensions: 127 x 133 X 216 mm 
Weight: 4.3 kg 

Power supply: 26 V AC, 400 Hz, 11.1 W 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


LSZ-850 lightning sensor system 
The LSZ-850 senses both visible and high energy invis- 
ible electrostatic and electromagnetic disturbances 
caused by electrical discharge activity. When lightning 
occurs, the system carefully analyses the discharge 
and creates the proper symbol for display on most Pri- 
mus colour radar indicators or on most Honeywell 
EFIS/MFD displays. The system’s computer rapidly 
and accurately determines the rate of vertical lightning 
in a fixed geographical area and then displays the cen- 
tre of that area with the lightning rate symbol. Wide 
bandwidth, extensive signal processing and lightning 
stroke recognition algorithms ensure a more accurate 
display. Extraneous signal filtering minimises noise 
which would otherwise’ clutter and confuse 
interpretation. 

The LSZ-850 system computes the location and light- 
ning rate for up to 50 thunderstorm areas. The com- 
puter tracks the location of each of these areas. To 
ensure accurate tracking of lightning areas, all displays 
are both heading and velocity stabilised to keep the 
symbol over the same ground position regardless of air- 
craft manoeuvring. 

The system gathers information in a full 360° pattern 
around the aircraft, even in the standby mode. Thus, the 
lightning sensor system is always ready to present the 
weather picture in either the full 360° display mode 
without a radar overlay or in the sector display mode 
that can include a radar and navigation data overlay. 

Three distinct levels of lightning rate are computed 
for display, each with an unique lightning rate symbol. 
Symbols represent the vertical lightning rate in the 
18 mile area of lightning activity for the last two 
minutes. Whenever any lightning activity is detected, 


The Honeywell LSZ-850 lightning sensor system 
consists of the processor (left), controller and 
antenna 


Honeywell Primus 2000 integrated avionics in a mock-up of the Dornier 328 regional airliner 


the lightning sensor computer will place a magenta 
lightning alert symbol at the proper bearing and at the 
end of the selected range for five seconds. 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Primus 1000 integrated avionics 


system 

The Primus 1000 integrated avionics system is 
designed for mid-sized business jets and regional tur- 
boprops. Advanced processing technologies and the 
integration of key functions results in increased capa- 
bility, reliability and flexibility while achieving significant 
reductions in size, weight, power requirements and 
installation costs. 

The Primus 1000 is based on the IC-600 integrated 
avionics computer which combines a display pro- 
cessor, flight director, Cat 2 fail-passive autopilot and 
EICAS processor in a single % ATR box. The Primus 
1000 utilises an ARINC 429 architecture and is com- 
posed of an EFIS electronic display system incorporat- 
ing from two to five 8 by 7 in (203.2 x 177.8 mm) large 
format displays, single or dual flight director and an 
optional single or dual fail-passive autopilot. The other 
components of the system include AZ-840 micro air 
data computer, separate vertical and directional gyros 
or the AH-800 fibre-optic AHRS, Primus II radio system 
and the Primus 650 weather radar system. Standard 
options are Honeywell’s TCAS, MLS, lightning sensor 
system, Primus 870 turbulence detection weather 
radar, Primus 700 or Primus 450 weather radar and the 
Laseref Ill inertial reference system. 


Status 
The Primus 1000 was selected for the Lear 45 in Sep- 
tember 1992. 


Contractor 
Honeywell Inc Business & Commuter Avionic Systems 
Division. 


Primus 2000 advanced avionics 


system 
The Primus 2000 advanced avionics system is 
designed for twin turbine aircraft in the business and 
regional airliner markets. Its small size and weight are 
the result of using the most advanced technology in 
components, packaging techniques and systems 
design. The system incorporates surface mount tech- 
nology, very large scale integrated circuits, application 
specific integrated circuits and high density multilayer 
circuit boards. The Primus 2000 also offers flexibility 
and maximum growth potential through the use of an 
advanced architecture built around Honeywell’s Avion- 
ics Standard Communications Bus (ASCB). 
Interconnection between all major systems is 
accomplished by the ASCB, which provides both the 
total data handling capacity and requires a lower wire 
count than the one-way ARINC 429 standard. The bi- 
directional databus has critical level capability that elim- 


inates the need for numerous dedicated lines between 
avionics systems. The ASCB architecture enhances 
system level availability, allowing the ASCB to be the 
sole means of interconnect for most avionics 
subsystems. 

The Primus 2000 is composed of an electronic dis- 
play system incorporating from two to six large screen 
8X7 in (203 x 177.8 mm) display units and associated 
control panels, an integrated avionics computer con- 
taining electronic display processors, a fault warning 
computer, a_ fail-operational/fail-passive automatic 
flight control system and an optional flight manage- 
ment system, micro air data computers, attitude and 
heading reference system or inertial reference system, 
data acquisition units, Primus II radio and Primus 650 
weather radar systems and the avionics standard com- 
munications bus. Honeywell’s flight management sys- 
tem, Traffic alert and Collision Avoidance System 
(TCAS), Global Positioning System (GPS), Microwave 
Landing System (MLS), lightning sensor system, Pri- 
mus 870 turbulence detection radar and laser inertial 
reference system are offered as standard options. 


Status 

The Dornier 328 is the first application of the Primus 
2000. Certification of the advanced system was antici- 
pated by the end of 1992. Also selected for the Cessna 
Citation X business aircraft. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


RD-450 horizontal situation 


indicator 

The RD-450 Horizontal Situation Indicator (HSI) gives a 
pictorial presentation of aircraft lateral position and 
integrates navigation deviations and compass into one 
instrument. It provides a repeater heading display, 
manually selected heading and course facilities and an 
indication of flight path deviations. 


Specifications 

Dimensions: 103 x 103 x 248 mm 
Weight: 1.6 kg 

Power supply: 26 V AC, 400 Hz, 2 W 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


RD-550 horizontal situation 


indicator 

The RD-550 Horizontal Situation Indicator (HSI) gives a 
pictorial presentation of the aircraft’s lateral position, 
integrating navigation deviations and compass infor- 
mation into one instrument. The indicator provides 
course readout and DME range indications on digital 
displays and has mechanical presentation of vertical 
and course deviations. Remotely signalled or manually 
selected heading and course information can be dis- 
played, together with glideslope deviation. Course and 


distance displays can be orientated for left- or right- 
hand installations. 


Specifications 

Dimensions: 103 x 103 x 230 mm 
Weight: 2.65 kg 

Power supply: 26 V AC, 400 Hz, 13 W 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


RD-650 horizontal situation 


indicator 

The 4X 5 in (102 x 127 mm) RD-650 has luminous digi- 
tal presentations of course and distance, which may be 
supplied with or without heading reference and course 
control knobs. A choice of remote controls for these 
horizontal situation indicators is available. They can be 
separate for each instrument in a dual flight-deck instal- 
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The Honeywell RD-550 horizontal situation 
indicator 


lation or can have a single control that synchronises 
pilot and co-pilot heading reference while still providing 
independent course control. 


The Honeywell RD-650 horizontal situation 
indicator 


Specifications 
Dimensions: (RD-650A) 127 x 102 «x 203 mm 
Power supply: 115 V AC, 400 Hz 


Status 
In production. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Air navigation multiple indicator 
for the F-15 


The Air Navigation Multiple Indicator (ANMI) is one of 
two elements of the vertical situation display in the US 
Air Force McDonnell Douglas F-15 Eagle fighter, the 
other being a programmable signal data processor. 
Together they provide the pilot with navigation and 
radar information. The 4in (102 mm) square ANMI 
uses advanced filter and display techniques to produce 
high context monochromatic symbology readable in 
direct sunlight. 


Status 

The first ANMI was delivered in 1972 and the system 
continues in production. Honeywell has delivered more 
than 1500 systems. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


The Honeywell ANMI for the McDonnell Douglas 
F-15 fighter 


BA-800 barometric altimeter 

The BA-800 combines a Z-80 microprocessor with elec- 
tromechanical technology for processing altitude data 
received via an ARINC databus from an air data 
computer. 

Altitude is presented on a counter-pointer display 
over the range 1000 to 50 000 ft. The numeric display is 
given by a continuous motion five digit four drum mech- 
anical counter array. Below 10 000 ft the 10 000 coun- 
ter shows green to alert the pilot. Reference barometric 
pressure is displayed both in inches of mercury and mil- 
libars. A set altitude marker bug is provided. Honeywell 
claims that the incorporation of microprocessor tech- 
nology improves the dynamic response, accuracy and 
comprehensiveness of fault isolation compared with 
non-digital instruments. 


Specifications 

Format: 3 ATI S8.0 

Weight: 1.8 kg 

Power supply: 115 V AC, 400 Hz, 11 W 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Digital map display set for the 
AV-8B and F/A-18 


In July 1985, Honeywell won a contract from McDonnell 
Douglas Corporation to design and develop a digital 
map system for use in the AV-8B Harrier Il and F/A-18 
night attack programmes. Full-scale development has 
been completed on the map display set which consists 
of a digital map computer and a digital memory unit. It 
will provide pilots with a moving map display that 
includes digitised paper maps and Defense Mapping 
Agency digital terrain information presented in colour. 


Status 
In production for the McDonnell Douglas AV-8B and 
F/A-18. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Monochrome multifunction 
display 

The Honeywell multifunction display is one of the 
elements in the fully integrated cockpit avionics instal- 
lation designed for the US Army’s helicopter improve- 
ment programme, to upgrade a significant number of 
its scout and reconnaissance helicopters and improve 
their battlefield effectiveness. 

Each aircraft contains two multifunction displays. 
They receive data from two master controller processor 
units, either of which can drive both displays for redun- 
dancy purposes. The symbology is produced by an 
875-line raster scan video writing on a 4:3 aspect-ratio 
screen. The monochrome P43 phosphor and contrast 
enhancement filter, together with the 0.008 in spot size, 
generate a crisp picture with high resolution which is 
easily visible in direct sunlight. Display modes and sen- 
sor inputs are selected via 14 push-button switches on 
the bezel surrounding the screen. 


The Honeywell monochrome multifunction display 


Specifications 

Dimensions: 180 x 206 x 387 mm 

Weight: 9.2 kg 

Power: 56 W 

Screen size: 6.4 x 4.8 in (162 x 122 mm) 

Contrast: >11:1 at 2000ftcandies; >4:1 at 
10 000 ft-candles 


Status 
In production for the OH-58D and RC-12K. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Multifunction display for the F-16 
The multifunction display for the F-16C/D comprises 
two 4 in (102 mm) square CRT displays with a digital, 
programmable display generator for each aircraft. The 
two seat F-16Ds that make up about 15 per cent of the 
Fighting Falcon fleet have four displays but still feed 
from the one signal generator. The displays present the 
pilot with navigation, radar and weapon aiming infor- 
mation. They use raster scan techniques to provide 
clear and sharp presentations of sensor information, 
symbol overlays and alphanumerics in all ambient light 
conditions. The displays are capable of providing both 
§25-line and 875-line rates. Each display has 24 push- 
button keys arranged around the bezel for interactive 
control and data entry. 

The programmable display generator uses advanced 
task sharing techniques for high-speed operation and 
symbol generation. It is a software-based device with 
two processors and 64 k words of core memory, per- 
mitting rapid changes of mode and the use of several 
sets of symbology. Data from the F-16’s fire-control 
computer is fed to the system via the MIL-STD-1553 
digital databus while video information comes from its 
electro-optical sensors. 

The system’s digital design permits rapid reprogram- 
ming and this flexibility includes the ability to integrate 
future avionics, including LANTIRN and JTIDS. The dis- 
play system incorporates comprehensive test and diag- 
nostic routines and there are growth provisions for the 
generation of colour symbols and for the MIL- 
STD-1750A instruction set architecture. 


Specifications 

Dimensions: (display) 143 x 143 x 308 mm 
(display generator) 159 x 194 x 448 mm 
Weight: (display) 5.9 kg 

(display generator) 12.7 kg 

Display colour: phosphor green P43 
Symbol contrast’ ratio: 7:1 at 
(34 260 cd/m?) 

Brightness: (display screen) 3000 FL (10 278 cd/m’) 
(filtered) 300 FL (1028 cd/m’) 

Line width: 0.0075 in (0.19 mm) 

Linearity: 2% 

Usable screen area: 4 x 4 in (102 x 102 mm) 


10 000 FL 
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The Honeywell multifunction display for the 
General Dynamics F-16 fighter 


Jitter: (symbology) <2.5 mils 

(raster video) 3 mils 

Video inputs: 9 total : 

(electro-optical weapons) 525-line and 875-line 

Video outputs: 6 total, 2 independent channels, 3 
outputs/channel 


Status 

In service on all F-16C/D aircraft. A variation of this dis- 
play is also being used in the F-111 avionics modernis- 
ation programme and the US Navy SH-60F CV-Helo. 
The total contract awarded by General Dynamics calls 
for the manufacture of up to 2250 sets. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Multipurpose colour display for 
the F-15 


The MultiPurpose Colour Display (MPCD) developed 
for the US Air Force McDonnell Douglas F-15 fighter as 
part of a continuing Multinational Staged Improvement 
Programme (MSIP) enhancement for the C and D ver- 
sions is avery high resolution 5 by 5 in(127 by 127 mm) 
shadow-mask system with stroke, raster, or combined 
stroke/raster writing in any of 16 colours as determined 
by software in the symbol generator. Raster symbology 
is a full colour representation of a colour sensor output. 
Functions include built-in test for a number of aircraft 
systems, graphic representation of aircraft stores con- 
figuration (replacing the electromechanical armament 
control panel on earlier McDonnell Douglas F-15s), dis- 
play of video from electro-optic sensors and weapons 
and interface for secure tactical information from a 
JTIDS communications system. 

McDonnell Douglas has contracted with Honeywell 
for a second version of the colour display for the F-15E 
programme. The F-15E fleet, which incorporates air-to- 
ground and air-to-air mission capabilities, is equipped 


The Honeywell multipurpose CRT for the F-15 
Eagle fighter 


with three Honeywell MPCDs on each aircraft. Honey- 
well is also under contract for the display processor for 
F-15E aircraft. The equipment not only powers the air- 
craft’s three colour displays, but all the displays on the 
aircraft. 

The display’s delta gun shadow-mask tube uses 
dynamic and static convergence for maximum symbol 
fidelity. A bandpass filter and 17 000 in/s writing speed 
facilitates viewing in high ambient light levels, or even 
direct sunlight. Two CRT versions are available, one 
having 0.008 in phosphor dot spacing said by Honey- 
well to be only two-thirds the dot size and spacing of 
other shadow-mask CRTs designed for airborne 
applications. 

The Honeywell programmable signal data processor 
interfaces with other equipment and sensors, generat- 
ing monochrome and colour symbology for other dis- 
plays. It comprises two elements: a three-channel 
symbol generator and a general-purpose processor. 
Self-test circuits monitor all critical signals continuously 
and failures are flagged on a built-in test indicator. 


Specifications 

Dimensions: 172 X 180 x 387 mm 

Weight: 11.8 kg 

Screen size: 5 x 5 in (127 x 127 mm) 
Linewidth: 0.016 in typical 

Video bandwidth: DC 10 MHz 

Television scan resolution: 70 line pairs/in 


Status 

In production for US Air Force McDonnell Douglas F-15 
fighter. Contract includes options for up to 513 pro- 
duction display sets. A version of this display is in the 
US Air Force Lockheed F-117A. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Multipurpose stroke display 

In the multipurpose stroke display the 6.5 x 8.5 in (165 
x 216 mm) CRT is driven by a self-contained display 
generator, deleting the requirement for peripheral dis- 
play hardware. The display requires no cooling air. The 
stroke formatting provides clear and crisp symbology in 
high ambient light conditions. A variation of this display, 
characterised by a stroke and raster capability, is now 
being produced for the US Navy’s SH-60F CV-Helo anti- 
submarine warfare helicopter. The CV-Helo display can 
simultaneously provide raster formats for TV, FLIR and 
so on, along with stroke symbology overlay. 


Specifications 

Dimensions: (SH-2F) 229 x 279 x 381 mm 
Weight: (SH-2F) <12.7 kg 

Power consumption: 70 W nominal 

Display colour: phosphor green P43 

Symbol contrast ratio: 2.5:1 at 10 000 ft-candles 
Usable screen area: 6.5 < 8.5 in (165 x 216 mm) 
Symbology rate: 28 320 in/s 

Cooling: none 


Status 
In service in the Sikorsky SH-3, Kaman SH-2F and 
Grumman EA-6B. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Remote frequency display 

The operational status of each of the five radios carried 
aboard the OH-58D helicopters is displayed by means 
of this remote presentation system. It shows, on five 
lines of liquid crystal readout, the radio number, oper- 
ator in control, frequency, whether coded or in plain lan- 
guage and two alphanumeric characters for channel 
identification. 

The display receives its information through a serial 
digital interface with either of the two master controller 
processor units, the choice of unit being left to the oper- 
ator. Data for each window remains displayed until 
updated. If the system does not receive an update 
within two seconds, the screen goes blank as a warning 
to the operator. The screen is designed for reflective 
daylight viewing and is backlit for night operation. 
Characters are painted in white on a black background. 


The Honeywell remote frequency display 


Specifications 

Dimensions: 146 x 99 x 102 mm 

Weight: 10.8 kg 

Power: 3 W normal, 53 W with heater 

Contrast: 20:1 in direct sunlight; 16:1 when backlit 
Back-lighting: electroluminescent 


Status 
In production for the OH-58D. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


SI-800 Mach/airspeed indicator 

The SI-800, based on a Z-80 microprocessor, operates 
with computed airspeed, Mach number and maximum 
allowable airspeed (V\jo/My.) data from an air data 
computer and selected airspeed signals from a mode 
control panel through a multiple input integrated device 
using ARINC 429 master chips. Airspeed is displayed 
by pointer on dial over the range 60 to 450 kts. In 
addition, there is a red and white striped V,,, pointer 
and four memory bugs which can be moved around the 
periphery of the speed scale. Airspeed is also displayed 
on a three digit counter, and commanded speed by a 
red bug. Mach number is displayed in the upper coun- 
ter display over the range 0.4 to 0.999 in 0.001 incre- 
ments. Each display has an associated failure flag. 


Specifications 

Format: 4 ATI S7.0 

Weight: 2.4 kg 

Power supply: 115 V AC, 400 Hz, 14 W 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Smart multifunction display 
Honeywell has developed a 6 X 6 in (152 & 152 mm) 
smart multifunction display for use as a primary flight 
instrument on military aircraft such as the McDonnell 
Douglas C-17. Functions normally provided by a display 
controller are incorporated into the display unit, elim- 
inating the need for a peripheral controller. Format gen- 
eration uses high level macro commands which may be 
stored as tables and then compiled along with the 
associated aircraft dynamic data to generate the actual 
displays. Multifunction display modes and submodes 
are completely programmable and are stored in a non- 
volatile memory within the display. This system allows 
rapid switching between formats with minimal bus load- 
ing because only format designations and dynamic 
data are sent over the 1553 bus. 

The CRT assembly uses a delta gun, taut shadow- 
mask tube with an aluminised tri-colour phosphor dot 
triad on a black matrix. Convergence is controlled stati- 
cally and dynamically over the entire viewing area. The 
stroke writing rate of this hybrid display is software- 
controlled with a symbol generation speed of over 
35 000 in/s. Synthetically generated raster for back- 
ground and stroke symbology fill is written at a rate of 
180 000 in/s. Display brightness and contrast is auto- 
matically controlled by two bezel-mounted light sensors 
and a remote light sensor. 


Specifications 

Dimensions: 203 x 203 x 381 mm max 
Weight: 16.3 kg 

Screen size: 6 x 6 in (152 x 152 mm) 
Line width: 20 mils max; 14 mils nominal; 
11 mils min 
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Operating modes: stroke, hybrid (stroke/raster) 
Digital interface: MIL-STD-1553B 
Raster type: RS170-525 lines 


Status 
In development for the McDonnell Douglas C-17. 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


VS-800 vertical speed indicator 

In the VS-800 VSI a Z-80 microprocessor uses signals 
from an inertial reference system to drive a DC servo- 
driven display pointer presenting instantaneous vertical 
speed. The scale is marked at 100 ft/min intervals over 
the expanded range 0 to 1000 ft/min and at 500 ft/min 
intervals from 1000 to 6000 ft/min. Software adjusts 
pointer movement to compensate for dial non-linearity. 


Specifications 

Format: 3 ATI S7.0 

Weight: 1.3 kg 

Power supply: 115 V AC, 400 Hz, 9.9 W 
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Honeywell smart function displays are under development for the McDonnell Douglas C-17 


Contractor 
Honeywell Inc Defense Avionics Systems Division. 


Highbright colour display 

The Hughes Highbright colour display provides a sta- 
ble, full colour display that eliminates the problem of 
sunlight readability. Featuring very high brightness ina 
rugged package, it satisfies the display of the glass 
cockpit. 

The image is produced by projecting high intensity 
light through special polarisers and filters. The light 
then passes through three small active matrix array liq- 
uid crystal modules and projection optics to a high gain 


screen. The display can project any combination of the 
1976 CIE chart colour co-ordinates. The elctronics are 
located well away from the front screen to allow for easy 
shielding of any radiated emissions. 

The display’s resolution is a function of screen size 
and the number of elements on each liquid crystal mod- 
ule. Once the desired resolution is specified, virtually 
any size display can be provided. 

The Highbright colour display provides sunlight view- 
ability for a bright display image, high colour saturation, 


high colour contrast, wide colour separation and best 
colour stability. The display features optimised NVG 
compatibility, remote location of the thermal load, 
definable exit pupil size and direction and low radiated 
emissions. 


Contractor 
Hughes Aircraft Company. 


MIAMI ice detection system 
The Microwave Ice Accretion Measurement Instrument 
(MIAMI) permits the accurate measurement of ice 
accumulating in critical areas of the aircraft. 

As an ice warning system, the MIAMI alerts the pilot 
to the earliest initiation of ice growth. As little as 
0.076 mm of ice can be detected, illuminating a warn- 
ing light on the annunciator panel. Then the pre-pro- 
grammed microprocessor takes over and _ both 
computes icing rate in inches per minute and indicates 
in the cockpit digital display the ice thickness. 

If required, the system can be used to activate or 
deactivate the de-icer equipment on aircraft and missile 
systems and works equally well with all types of de-icing 
or anti-icing equipment. 

The system transducer element consists of a reso- 
nant surface waveguide. The resonant frequency of this 
varies according to the amount of ice accreted andsoa 


The MIAMI ice detection system is installed under 
a non-conductive de-icer boot on the Cessna T303 
Crusader 


relationship between ice thickness and frequency shift 
can be established. It is said that this type of transducer 
has the advantage of not requiring an external and fran- 
gible probe and the transducer may be profiled to con- 
form to the contour of the mounting surface. 

The transducer can be mounted anywhere on the air- 
craft, including rotors or wings, and the system can be 
protected against sand or rain erosion. The system is 


microprocessor-controlled and a single microproces- 
sor unit can control any number of transducers. 


Status 
In production. Installed on the Cessna T303 Crusader. 


Contractor 
Ideal Research Development Corporation. 


The Ideal Research MIAMI ice detection system 


ADI-330/340( ) self-contained 


attitude indicator 
The ADI-330/340( ), with a full electrical erection sys- 
tem, combines the reliability and safety of a case con- 
tained gyro with the convenience and operational 
features of a remote gyro. Ideally suited for large cor- 
porate and transport aircraft, the ADI-330/340( ) pro- 
vides accurate, reliable pitch and roll information under 
all normal conditions. When used in conjunction with 
an emergency power supply, it also serves as an 
efficient, long running standby attitude reference. 

The ADI-340() features electrical erection, the 
ADI-330( ) mechanical erection and an integral incli- 


nometer for slip/skid information. Electrical erection 
automatically provides 20°/min fast erect during initial 
power up, eliminating the need for manual caging or 
uncaging during preflight checks. The unit also 
includes a bezel-mounted push-button for fast erect on 
demand. 

The face presentation of the ADI-330/340( ) has been 
designed to be visually integrated into cockpits which 
use EFIS electronic displays. The style, colours and 
integral incandescent lighting of the instrument have 


The ADI-330/340 self-contained attitude indicator 


532 COCKPIT DISPLAYS, INSTRUMENTS AND INDICATORS / USA 


been chosen to provide an attractive, consistent and 
familiar attitude information presentation. 

Designed for 28 V DC, the unit provides useful atti- 
tude information down to 18 V and features power fail- 
ure monitoring. Estimated MTBF for the ADI-330/340() 
is 4500 operating hours and it is TSO C4c/C4d 
qualified. 


Contractor 
Jet Electronics & Technology Inc. 


ADI-334 standby attitude and 


navigation indicator 
The ADI-334 standby attitude and navigation indicator 
provides roll and pitch attitude information by electro- 
mechanical means. In addition, the instrument contains 
both en route VOR/DME and ILS navigation displays. 
Both of the navigation modes contain appropriate val- 
idity flags and the indicator will interface with an ARINC 
429 bus. 

The ADI-334 is qualified to TSO C4c and C52a in 
accordance with DO-160C. 


Contractor 
Jet Electronics & Technology Inc. 


VOR (left) and ILS (right) displays on the ADI-334 
standby attitude and navigation indicator 


ADI-350 attitude director indicator 
The ADI-350 is a self-contained gyro indicator with flight 
director needles, rate of turn and slip indication. Syn- 
chro pick-offs are provided for remote indicators, radar 
stabilisation and flight control functions. Inputs are 
needed to operate the flight director needles and the 
rate of turn indicator. 


Specifications 

Dimensions: 82.04 x 228.60 mm 

Weight: 2.72 kg 

Power supply: 115/208 V AC, 400 Hz, 3 phase 
or 28 VDC 


Status 

In production. Applications include the Grumman A-6E, 
KA-6D and EA-6B, McDonnell Douglas F/A-18, Cana- 
dair CP-140, Rockwell B-1B and Bell OH-58D. The 
ADI-350V has also been selected for use in the upgrade 
programme for the F-14 Super Tomcat. 


Contractor 
Jet Electronics & Technology Inc. 


The ADI-350K attitude director indicator 


The Jet Al-804 standby horizon indicator 


Al-803/804 2 in standby gyro 


horizon 

The Al-803/804 is a 2 in standby gyro horizon for high 
performance military and general aviation aircraft. The 
self-contained package eliminates the need for 
additional electronic components. After complete loss 
of external power attitude information remains available 
for 9 minutes. 


Specifications 

Dimensions: 2 AT| 

Weight: 1.1 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
The Al-804 is in production for Lockheed JetStar, Gulf- 
stream |, Il and Ill, Learjet 20, 30 and 50, IAl Westwind 1 
and 2, Dassault Falcon, Cessna 400 Conquest and 
Citation, Rockwell Sabreliner, Canadair Challenger, 
British Aerospace HS-125, Mitsubishi MU-2, DH Cana- 
da DHC-7 Dash 7, Fairchild Merlin, Beechcraft King Air, 
Piper Cheyenne, Embraer Xingu fixed-wing aircraft and 
the Sikorsky S-76 helicopter. This instrument was also 
used in the Voyager during its non-stop, non-refuelled 
flight circumnavigating the world. 

The similar Al-803 equips the F-15, F-16, F-111, T-37, 
T-38, AV-8B, OV-10, F-5 and S-3A. 


Contractor 
Jet Electronics & Technology Inc. 


Al-903/904 3 in standby gyro 


horizon 

The Al-903/904 3in (76mm) standby unit was 
designed specifically as an attitude reference indicator 
for high performance aircraft. It is currently being used 
in a number of military and commercial aircraft around 
the world. Over 9 minutes of attitude information is 
available after complete loss of all electrical power. 


Specifications 

Dimensions: 3 ATI 

Weight: 1.9 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
In production. 


Contractor 
Jet Electronics & Technology Inc. 


The Al-904/AB standby gyro horizon 


DG-700 directional gyro system 
The DG-700 provides three operational modes: slaved 
DG, free DG and compass. The microprocessor- 
controlled gyro permits such features as extensive 
built-in test and instantaneous slaving. 

Standard features include two isolated synchro out- 
puts and autopilot interlock. 


Specifications 

Dimensions: 155 x 139 x 167 mm 
Weight: 2.7 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production. The DG-700 has been selected for the 
Royal Air Force Tucano trainer. 


Contractor 
Jet Electronics & Technology Inc. 


The DG-700A directional gyro system 


RAI-303 remote attitude indicator 
The RAI-303 operates on synchro inputs from a vertical 
gyro or attitude reference system. The indicator dis- 
plays attitude by means of a sphere moving with 
respect to a fixed peripheral dial and aircraft symbol. 
Loss of power is indicated by an off flag. A solid-state 
monitor samples and compares the input signal from 
the vertical reference unit with the output of the servo 
control transformers for the roll and pitch axes. 


Specifications 

Dimensions: 83 x 210 mm 

Weight: 1.36 kg 

Power supply: 115 V AC, 400 Hz, 12 VA 


Status 
In production. 


Contractor 
Jet Electronics & Technology Inc. 


VG-204 vertical gyro 

Jet claims that the modular VG-204 vertical gyro has a 
life expectancy four times that of conventional gyros. It 
has been designed to MIL-E-5400 for use in aircraft, 
helicopters, drones and remotely piloted vehicles. Out- 
puts can be provided for radar stabilisation. 


The VG-204 vertical gyro 
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Specifications 

Dimensions: 152 <x 100 x 100 mm 
Weight: 2.25 kg 

Power supply: 115 V AC, 400 Hz 


Status 

The system is used in Sikorsky S-76, Hughes 500 MD, 
Bell 214 ST and 412 helicopters and Beech T-34C fixed- 
wing aircraft. 


Contractor 
Jet Electronics & Technology Inc. 


VG-208 vertical gyro 
The VG-208 is a similar design to that of the Model 
VG-204. 


Specifications 

Dimensions: 152 x 100 x 100 mm 
Weight: 2.2 kg 

Power supply: 115 V AC, 400 Hz 


Status 

Used in the Dornier 228, Beech King Air, Piper 
Cheyenne, Embraer Bandeirante twins and Eurocopter 
BK 117 helicopter. 


Contractor 
Jet Electronics & Technology Inc. 


AN/AVA-12 attitude display for 
the F-14 


The AN/AVA-12 is the primary attitude and director dis- 
play for the US Navy Grumman F-14 Tomcat. An 
unusual feature is that the vertical situation display 
CRT, although electrically independent of the head-up 
display, is mechanically integrated with the latter in a 
common box. The vertical display, or attitude director, 
uses a high brightness CRT to produce 525-line raster 
television and stroke writing for the retrace. Another 
unusual feature is that there is no separate combiner 
glass for the head-up display, the inside face of the 
windscreen acting as the combiner element. 


Status 
In production and in service in the Grumman F-14. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


AN/AVA-1 electronic attitude 
display for the A-6 

The AN/AVA-1 attitude indicator is of historical signifi- 
cance in being the very first aircrew display to use a 
CRT for flight information. As the pilot’s primary flight 
instrument on the US Navy Grumman A-6, it provides 
attitude, navigation and weapon delivery information 
and terrain clearance commands. 


Status 
In service in the Grumman A-6, with 850 units 
produced. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


The Kaiser Electronics attitude display for the 
Grumman A-6 


AN/OD-150(V) integrated cockpit 
display for the F/A-18 

The multifunction head-down display for the F/A-18 
operates in stroke, raster or hybrid and provides modes 
for weapon management, air-to-air and ground-map- 
ping radar (with synthetic aperture and Doppler beam- 
sharpening capabilities), horizontal situation and tabu- 
lar alphanumeric modes. Contact push-buttons around 
the edges of the display are for mode selection and 
data call-up. The dual-combiner glass head-up display 


provides an instantaneous field-of-view of 18° by 18° 
and a total field-of-view of 20°. 

A new configuration has been developed for night 
attack in the F/A-18C/D. The major enhancements are 
raster/cursive HUD, dual holographic combiners and 
three symbol generator display processor, the latter giv- 
ing the aircraft six independent channels. Cursive col- 
our symbology is overlaid onto mono rasters using the 
unique Kroma system. This is a three colour liquid crys- 
tal sequential filter which achieves sunlight readability 
with a resolution that is equivalent to monochrome 
CRTs. 


Status 

In production for the US Navy and US Marines McDon- 
nell Douglas F/A-18 Hornet and for the Hornets oper- 
ated by Australia, Canada and Spain. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


Control/display subsystem for the 
AH-1W 

Both the control/display subsystem and full function 
signal processor are produced by Kaiser. The HUD is 
identical to that of the US Army’s Bell AH-1S, which 
Kaiser also supplies. In contrast, the FFSP is an entirely 
new design, which features dual 68000 processors and 
software designed to DoD-STD-1679A requirements. 
The processor is programmable and includes the capa- 
bilities for vectors, circles, arcs and rotation. 


Status 

The US Marine Corps has ordered 44 Bell AH-1Ts and 
is. expected to retrofit its fleet to the AH-1W 
configuration. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


Display system for the F-15E 
Kaiser is building the head-up/head-down displays for 
the two-seater McDonnell Douglas F-15E. Each aircraft 


The AN/AVA-12 vertical situation display by Kaiser Electronics for the Grumman F-14 Tomcat 


has two 6 X 6 in (152 x 152 mm) CRT head-down dis- 
plays In each cockpit and one holographic, wide field- 
of-view Head-Up Display (HUD). The latter employs 
both raster scan and stroke written symbology to 
accommodate the FLIR imagery from the Martin- 
Marietta LANTIRN system and the Hughes Aircraft AN/ 
APG-70 radar. The Kaiser wide field-of-view head-up 
display employs a holographic single combiner glass, 
permitting a smaller and lighter support structure with 
less obscuration of forward view. 

The holograms for this HUD are made by an associ- 
ate company, Kaiser Optical Systems Inc, of Ann Arbor, 
Michigan. With proprietary software developments this 
company has established a special hologram develop- 
ment and production facility. Current US Air Force 
plans call for 396 F-15E aircraft. 


Status 
In production for the McDonnell Douglas F-15E. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


F-14D display suite 

In 1985 Kaiser was awarded the contract for the entire 
display suite for the US Navy’s F-14D update pro- 
gramme. The multifunction panel display specified by 
the Navy was Kaiser’s Multipurpose Display Repeater 
Indicator (MDRI) already present in the Navy’s inventory 
for the AV-8B and F-16 aircraft. 

In addition to the MDRI, the display suite consists of 
an advanced Display Processor (DP) and a wide angle, 
low-profile HUD. The F-14D complement of equipment 
includes one HUD, two DPs and three MDRIs. 

The F-14D head-up display features an advanced, 
extremely compact optics design that provides a 30° 
total field-of-view and dual flat holographic combiners 
for increased brightness, better see-through vision and 
raster and cursive capability. 

The display processor uses custom gate arrays anda 
single card MIL-STD-1750A processor and can simul- 
taneously drive up to six cockpit displays. Reserve 
capacity and significant growth are inherent in the 
design. 


534 COCKPIT DISPLAYS, INSTRUMENTS AND INDICATORS / USA 


Status 
Production deliveries for the F-14D began in 1989. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


The Kaiser Electronics display suite for the 
Grumman F-14D front (left) and rear (right) 
cockpits seen here in mock-up form 


46650 fuel flow/fuel used 


indicator 

The 46650 fuel flow/fuel used indicator family was 
designed to replace older electromechanical indicators 
directly. It features a single microcontroller, four printed 
circuit boards, a DC torque converter which drives the 
pointer and an LED digital display. With a quoted MTBF 
of over 20000 hours, the unit is highly reliable. In 
addition, the circuit boards and major components are 
easy to assemble, permitting quick repairs. 

A pointer, which swings in a 220° arc below the LED 
display, indicates the total fuel flow by measuring an AC 
signal from the fuel flow transducer. 

The 5 volt aircraft instrument lighting system controls 
the bezel lighting. Based on bezel lighting values, the 
microprocessor controls the intensity of the digital dis- 
play. Input power is 115 V AC, 400 Hz. In the event of 
power failure, a non-volatile memory saves the fuel 
used readings for a minimum of 30 days. A self-test fea- 
ture verifies indicator integrity. 


Status 
The fuel flow/fuel used indicator is used on Boeing 727 
and 737 aircraft and the McDonnell Douglas DC-9. 


Contractor 
Kollsman Division of Sequa Corporation. 


47174-( ) resolution advisory/ 


vertical speed indicator 

The 47174- ) Resolution Advisory/Vertical Speed Indi- 
cator (RA/VSI) was designed to meet wide applications 
for Traffic alert and Collision Avoidance Systems 
(TCAS) installations. It is fully compliant with the TCAS 
guidelines set out in ARINC 735 and will interface with 
all TCAS equipment. 


The Kollsman resolution advisory/vertical speed 
indicator 


The PN 46650 fuel flow/fuel used indicator 


Asingle resolution advisory arc is composed of 52 bi- 
colour surface-mounted LEDs. These LEDs are indi- 
vidually addressed by an embedded microcontroller 
and provide a high resolution and flexible RA display. 

The modular design of the instrument satisfies all VSI 
interfaces. These VSI inputs include an internal pneu- 
matic sensor, ARINC 429, ARINC 565, ARINC 575 and 
Manchester code. Options are available to accommo- 
date specific VSI interfaces and 28 V DC aircraft power. 
This flexibility allows an operator to utilise a single indi- 
cator that will be universal throughout the whole fleet. 


Specifications 
Power supply: 115 V AC, 400 Hz or 28 V DC 


Status 
AMR Eagle has selected the Kollsman RA/VSI for its 
fleet of Saab 340 aircraft. 


Contractor 
Kollsman Division of Sequa Corporation. 


48660-( ) EGT indicator 

The 48660-() solid-state Exhaust Gas Temperature 
(EGT) indicator has been designed as a direct replace- 
ment for older electromechanical indicators. The instal- 
lation requires no panel or harness modifications. The 
EGT indicator interfaces with the existing aircraft chro- 
mel/alumel Type K thermocouple harness. A single 
microcontroller processes the thermocouple signal 
and executes all commands within the indicator. Out- 
put for an Airborne Integrated Data System (AIDS) is a 
standard feature with each indicator. 

In the normal operating mode, the EGT indicator dis- 
plays temperature on both the dial and the three digit 
LED display. When sensed temperature drives the 
pointer into the yellow or caution zone, an amber warn- 
ing light illuminates to warn of an impending over 
temperature condition. If the maximum allowable tem- 
perature is exceeded, the indicator stores the greatest 
over temperature value. The blue recall push-button is 
then illuminated. The duration of the over temperature 
event is calculated and stored. 

The stored information is retrieved by depressing the 
recall push-button, and the over temperature value and 


The Kollsman 48660-( ) exhaust gas temperature 
indicator 


duration are shown on the LED display. When the air- 
craft over-limit reset switch is activated the blue recall 
push-button is extinguished. Non-volatile memory, pro- 
vided through an EEPROM, does not require an internal 
or external battery when aircraft power is off. 


Status 
Selected for the Federal 
DC10-30 fleet. 


Express DC10-10 and 


Contractor 
Kollsman Division of Sequa Corporation. 


Auto-schedule pressurisation 


system 

The Kollsman Auto-schedule Pressurisation System 
(KAPS) is a low-cost digital cabin pressurisation system 
designed for use on business and commuter aircraft. 
KAPS provides accurate cabin altitude control using 
algorithms which minimise cabin rates and optimise 
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The digital controller for the Kollsman_auto- 
schedule pressurisation system 


cabin altitude at the highest practical Delta P. The 
KAPS is comprised of a digital controller, primary out- 
flow valve, secondary valve and manual control valve. 

The digital controller commands the outflow valve 
electronically using landing field barometric corrected 
altitude, cabin altitude and rate parameters to calculate 
the valve set point. lsobaric and auto-schedule con- 
figurations are available. 

Essentially a fly-by-wire system, KAPS eliminates 
cumbersome plumbing, simplifies maintenance and 
improves system reliability. The KAPS outflow valves 
are made from injection moulded epoxy for reduced 
weight and incorporate a self-contained low flow vac- 
uum ejector and redundant max altitude and Delta P 
pilot valves. The outflow valves are inherently self-reg- 
ulating and will maintain cabin altitude safely in the 
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event of power loss. The outflow valve design is resist- 
ant to foreign matter contamination. The rapid pneu- 
matic response time of the valves minimises pressure 
bumps at take off. 

KAPS incorporates several built-in avionics test and 
diagnostic features to aid in troubleshooting and sys- 
tem maintenance. 


Status 
Currently in service on the Cessna 525 and used on 
Falcon 20 retrofits. 


Contractor 
Kollsman Division of Sequa Corporation. 


Voice terrain advisory system 

The Kollsman Voice Terrain Advisory (VTA) system pro- 
vides ground proximity advisories to the flight crew, as 
opposed to the pull up commands of the ground prox- 
imity warning system. The VTA uses radio altimeter 
inputs from the aircraft radio altitude receiver/transmit- 
ter, localiser/glideslope inputs from the navigation 
receiver and the decision height input from the radio 
altimeter indicator. Flap and landing gear information is 
provided via switch closure inputs to the VTA convertor. 

The VTA convertor provides voice advisory call outs 
of ground clearance to the flight crew during the take 
off, en route, descent and landing phases of flight. The 
call outs include warning of high closure rate to the 
ground, 100 ft call outs below 1000 ft above ground 
level, glideslope and localiser deviations on ILS 
approaches, decision height and landing gear and flap 
extension reminders. 

In addition to the voice advisories, the VTA converter 
generates a radio altitude signal for the optional Koll- 
sman radio/barometric altimeter, where the altitude 
information is shown on a four digit, seven segment 
incandescent display integrated with the barometric 
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The Kollsman radio/barometric altimeter 


altitude display. This provides the pilot with complete 
altitude information on one display. The radio/baro- 
metric altimeter, sometimes called the talking altimeter, 
is available in several configurations, compatible with 
air data computers and altitude alerters. The VTA also 
generates a radio altitude signal for the Kollsman radio 
altitude indicator, a compact four digit indicator 
intended for use in installations where a radio/baro- 
metric altimeter is not desired. 


Specifications 

VTA converter 

Dimensions: 93.47 x 87.38 X 318.26 mm 
Weight: 1.72 kg 


Contractor 
Kollsman Division of Sequa Corporation. 


Liquid crystal display indicators 
Litton solid-state LCD indicators employ advanced 
microprocessor circuitry with liquid crystal technology. 
Interface can be accomplished with analogue and digi- 
tal signals from inputs of thermocouples, strain gauges, 
potentiometers and LVDTs. The indicators can be 
adapted for direct replacement of electromechanical 
indicators. 

The LCDs function over a wide temperature range 
and work well under harsh environmental conditions. 
They can be grouped together in one display or 
installed as separate indicators and can be supplied in 
round scale formats or vertical bar graphs in various 
sizes. Digital augmentation is available to provide grea- 
ter accuracy when required. Displays can be backlit 


with electroluminescent, or incandescent lighting or 
LEDs, and can be made NVG-compatible. 

Formats available include a compact space-saving 
design as small as 1.5 in(38 mm), vertical scales with or 
without digital display for torque, tachometer, pressure 
or temperature display and large formats available as a 
single pointer, dual pointer or single bar display aug- 
mented with a digital readout. 


Status 
Currently used in military, commercial and business 


fixed- and rotary-wing aircraft. 


Contractor 
Litton Special Devices. 


Examples of Litton liquid crystal displays 
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Flat panel colour display system 
Lockheed Sanders has developed, using ATF tech- 
nology, a very high performance colour cockpit display 
system capable of driving up to eight multifunction lig- 
uid crystal displays with real-time anti-aliased cockpit 
graphics formats, while interfacing with existing instru- 
ment systems. The display system is intended for air- 
craft upgrade applications requiring reduced 
maintenance, reduced workload, improved system 
integration and enhanced aircraft system performance. 

The system utilises a standard STAR MVP processor 
based on the MIPS R3000 to provide graphics, input/ 
output and BIT processing with its 20 Mips of process- 
ing power. Graphics processing is also standardised, 
with high resolution rendering and anti-aliasing handled 
in a proprietary ASIC. Interfaces to MIL-STD-1553 
busses, discrete signals such as synchros, voltages 
and switch closures are supported for interfacing to ex- 
isting cockpit systems. Support for RS 170 and RS 343 
external video sources is also accomplished by the 
addition of standard interface cards. All current graphi- 
cs and input/output software is written in Ada and sev- 
eral mature software development environments for the 
MIPS or VAX workstations are available commercially 
for both Ada and C languages. 


Contractor 
Lockheed Sanders Inc. 


The flat panel colour display for aircraft upgrades 
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Electronic display units for the 
B-1B 

Lockheed Sanders has supplied a number of Elec- 
tronic Display Units (EDUs) for the Rockwell B-1B. The 
EDU is arandom position display capable of presenting 
graphic information in response to X and Y deflection of 
signals and an unblank signal Z. 

The indicator uses a 12 in (305 mm) diagonal, square 
CRT with a usable display area of 8 x 8in (203 x 
203 mm). The deflection system is capable of linear re- 
sponse at writing rates of up to 125 000 in/s. Small sig- 
nal deflection bandwidth is greater than 3 MHz. 
Positioning moves can be made and settled to within 
0.05 per cent of full-screen in less than 35 |s. These dis- 
plays depict threat and panoramic information which 
enables the B-1B’s defensive systems operator to ana- 
lyse threat situations quickly and assign countermea- 
sure steps. 


Status 
In service on the US Air Force Rockwell B-1B. 


Contractor 


Lockheed Sanders Inc. 


Miligraphic display system for the 
P-3 AEW 


Lockheed Sanders has supplied a display system for 
the Lockheed P-3 AEW. It is a colour graphics terminal 
with the control electronics and the raster display inte- 


The Lockheed Sanders miligraphic display system 
for the Lockheed P-3 AEW aircraft 


The Lockheed Sanders display for the Rockwell 
B-1B 


grated into a single 19 in rack-mounted unit. The con- 
trol electronics use dual 68020 microprocessors to 
generate real-time displays of radar data overlaid on 
situation maps. The operator keyboard and the display 
touch control provide interactive operator control of the 
airborne early warning system. The display uses a high 
resolution 19 in (406 mm) shadow-mask colour CRT 
that has been specially designed to meet the airborne 
environment and to protect it from varying magnetic 
fields. The miligraphic display software uses a multi- 
tasking executive with multiple windows that is 
designed to support application programming of real- 
time display tasks. 


— 


Status 
Some 300 systems have been sold to the US Customs 
Service, US Navy and foreign customers. 


Contractor 
Lockheed Sanders Inc. 


Multifunctional display 

The MultiFunctional Display (MFD) is the latest addition 
to the Miligraphic product line. Using the Miligraphic 
operating system, the 14 in (355.6 mm) flat tension 
mask CRT display with the 0.28 mm pitch shadow 
mask is capable of displaying high contrast high visi- 
bility red/green/blue colour images. Three multifunc- 
tional displays are used on the E-3A aircraft: one of 
these is in the cockpit and two are at crew stations. 
Each MFD is supported by an individual controller 
housed in a separate common chassis rack. This en- 
ables installation of the MFD monitors in limited access 
areas, with remote installation of the control 
electronics. 

The MFD features contrast of 4:1 with a visor in 
8000 ft-candles ambient light, 91-line/in resolution and 
compact construction. The monitor weighs 41.28 kg 
and the control unit 42.64 kg. The MFD meets MIL- 
E-5400F, MIL-T-5422F and MIL-STD-461. 


Status 
The MFD is used in the US Air Force Boeing E-3A. 


Contractor 
Lockheed Sanders Inc. 


Integrated tactical display 

A multipurpose television and random write alphanu- 
meric, graphic and video display for military appli- 
cations, this system is essentially a colour version of the 
AN/ASA-82. It is suitable for stand-alone operation by 
virtue of a built-in TI-9900 microprocessor, display gen- 
erator and 8 k 16-bit random access/read-only refresh 
memory. It presents on a 16 in (406 mm) screen infor- 
mation from electro-optical, radar and acoustic sensors 
in different formats, each of which can be overlaid with 
tabular, graphic situation, television raster and raw 
radar symbology. 

Loral says that the system shows significant improve- 
ments in performance, reliability, maintainability and 
potential for growth over current displays. Local data 
storage, an internal refresh function and the ability to 
program through the microprocessor all help to off-load 
the host computer, increase the quantity of data that 
can be displayed and allow a more flexible operation of 
the equipment. The use of colour reduces clutter in 


high density displays and_ increases 


comprehension. 


operator 


Specifications 

Dimensions: (display) 457 x 368 x 559 mm 
Weight: (display) 33 kg 

Active display size: 229 x 323 mm 

Spot size: 15 mils 

Addressibility: 1024 x 1024 

Random write speed: 100 000 in/s 
Linearity: 1% 


Status 
In limited production for some aircraft types with classi- 


fied electronic warfare functions. 


Contractor 
Loral Electronic Systems. 


The Loral integrated tactical display 


Enhanced main display unit for 


the E-2C 

The Enhanced Main Display Unit (EMDU) is the primary 
information display for the crew of the E-2C Hawkeye 
AEW aircraft. Each aircraft carries a complement of 
three EMDUs. The full colour EMDU displays more than 
2000 radar tracks on an 11 X 11 in (279.4 x 279.4 mm) 
screen. The EMDU also allows the operators to overlay 
a map of the search area over their track files and 
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display up to three separate windows containing 
additional information. 

The EMDU utilises beam index CRT technology to 
provide sharp high resolution colour images. In 
addition to the CRT, the EMDU contains processing 
subsystems that perform graphics generation, radar 
scan conversion and data input/output functions. The 
EMDU performs all display oriented processing intern- 
ally, thus offloading that requirement from the E-2C’s 
L304 central computer. 
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Specifications 

Weight: 65.77 kg 
Resolution: 900 x 900 pixels 
Reliability: 1100 h MTBF 


Contractor 
Loral Information Display Systems. 


Big Picture 

McDonnell Aircraft Company is completing a contract 
from the US Air Force to simulate a revolutionary air- 
craft instrument panel called Big Picture. 

The simulation also includes the evaluation of a new 
type of lightweight helmet-mounted sight and display 
which is 20 per cent lighter than current types. The hel- 
met display, designed by Kaiser Electronics, provides 
tactical situation awareness for close-in combat to 
complement the global situation awareness created by 
Big Picture. 


Contractor 
McDonnell Aircraft Company. 


Cockpit 2000 

McDonnell Aircraft Company has received a contract 
from the US Air Force to evaluate in a simulator a more 
near-term version of the Big Picture. This simulation will 
compare Cockpit 2000 and the Agile Eye helmet- 
mounted sight and display built by Kaiser Electronics to 
the F-15E cockpit. 


Status 
Experimental programme. 


Contractor 
McDonnell Aircraft Company. 


An artist’s impression of Cockpit 2000 
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Big Picture as envisaged by designers at McDonnell Aircraft Company 


Power line sensor 

The power line sensor for helicopters includes a small 
magnetic field sensor and a compact electronic unit. 
The system detects the magnetic field produced by 
power lines then warns the pilot by issuing a series of 
audible beeps that increase in frequency if he keeps fly- 
ing towards the power lines. To eliminate false alarms 
from power lines not in the flight path, the system acti- 
vates only if the helicopter is on a continuous heading 
towards the hazard. 


Status 
The power line sensor has potential application on vir- 
tually any commercial and military helicopter. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


Windshear Alert and Guidance 
System 


McDonnell Douglas has been conducting research into 
windshear problems since 1973. The MD-88 and the 
MD-11 are the first to be equipped with an onboard 
Windshear Alert and Guidance System (WAGS), cur- 
rently being developed by McDonnell Douglas and 
Honeywell Commercial Flight Systems Group. 

WAGS detects changes between air data and inertial 
data. When this rate of change becomes excessive the 
pilot will be alerted aurally and visually. 


WAGS is active below 1500 ft AGL. It is a stand-alone 
box that interfaces with the flight guidance system to 
provide flight director and thrust setting guidance. The 
system will couple with the autopilot and autothrottle 
systems to provide optimal flight path guidance 
through a hazardous windshear. 


Contractor 
McDonnell Douglas. 
Honeywell Commercial Flight Systems Group. 


Status 
In service in the McDonnell Douglas MD-88 and MD-11. 
WAGS can be retrofitted to all MD-80 aircraft. 
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IDME 891 DME and VOR/ILS 


indicator 

The Narco IDME 891 is aremotely channelled DME and 
VOR/ILS indicator. Designed for use with the Mk 12D or 
E Nav/Com, Nav 825 navigation receiver, NS 801 RNav 
and the CP 136M audio panel/marker beacon receiver, 
the IDME 891 simplifies navigation and requires very lit- 
tle panel space. 

The IDME 891 combines VOR/ILS/DME and marker 
beacon lights all in one package and fits the standard 
3 in instrument panel hole. The IDME 891 matches the 
Narco DME-890 for power, accuracy and lock-on capa- 
bility. The readout is a high intensity display which indi- 
cates in increments of 0.1 nm in the range mode and 


1 kt in the groundspeed mode. Course indication indi- 
cator, glideslope, operational flags and marker beacon 
lights are standard. 


Specifications 

Weight: (IDME-891) 1.18 kg, (antenna) 0.21 kg 
Power supply: 11-32 V DC 

Channels: 220 

Display range: 0-160 nm 

Accuracy: (range) +0.1 nm 

(groundspeed) +5 kts or 5% (whichever is greater) 


Contractor 
Narco Avionics. 


The Narco IDME 891 DME and VOR/ILS indicator 


Multis ensor/vertical situation 
display for the F-111D 


Under a multi-million contract from the Sacramento Air 
Logistics Command, Norden Systems built high bright- 
ness daylight visible displays as part of an avionics up- 
grading programme for the US Air Force General 


Dynamics F-111D. These integrated displays provide 
the crew with flight direction, navigation and weapons 
delivery information. The company also upgraded the 
scan converter for the integrated displays system on 
the aircraft. 


Status 
In service in the General Dynamics F-111D. 


Contractor 
Norden Systems Inc. 


Sensor fusion display 

The sensor fusion display for maritime aircraft inte- 
grates on a single colour video display a scan con- 
verted search radar image, automatic radar target 
tracking, infra-red camera video in a movable window, 
flight navigation data and map overlay graphics. The 
single display provides search, detection, identifi- 
cation, tracking and navigation functions. 

The processor for the sensor fusion display is an 
upgraded version of the Model 1000-A1 radar inte- 
grated tactical navigation display system processor, 
originally developed and manufactured for a US Navy 
Lockheed P-3 programme and flying for the past two 
years with the US Customs Service on P-3 AEW aircraft. 
Selected by Lockheed for the P-3 AEW programme in 
1989, Radar/Digital Systems has expanded the func- 
tions and performance of the processor to cover a wide 
range of maritime patrol applications. 

One processing unit can drive one or two video dis- 


plays, each with different radar viewing sectors, at the 
same time. The main display can be a 14, 17 or 19 in 
(355, 438 or 483 mm) colour video monitor. A second 
or pilot’s display as small as 6 to 10 in (152-254 mm) 
can also be added to the system, depending on flight- 
deck space. LCD and electroluminescent panel dis- 
plays are available. 

In addition to the live scan converted radar image ina 
1024 by 1024 resolution, coastal outline maps can be 
added along with nautical chart data and low altitude 
aeronautical chart data. This can provide for navigation 
and mission planning functions and could include 
graphic display of search patterns. Overlay maps and 
mission or navigation planning data can be pre-pro- 
grammed on floppy disks and downloaded with an 
optional airborne qualified floppy disk. The same floppy 
disk can be used to record mission data for later replay 
on the ground for mission analysis. 

Current navigation and control interfaces for MIL- 


STD-1553, RS232 and RS422 are available. Plug-in 
modules are also available for ARINC 429 interface to 
INS, GPS, Omega and Loran C receivers. Radar per- 
formance enhancement with APS-80, APS-115 and 
APS-504 radars has been demonstrated and interfaces 
to other airborne search radars can be accommodated, 
including the APS-134 and APS-137 radars on the P-3 
and S-3. 

The 1000-A1 Series of processors enhances air- 
borne radar performance and improves the detection 
and display of surface and air targets. Specific signal 
processing functions are included to enhance the 
detection and display of surface targets in sea clutter 
and air targets as they pass from over water to over 
land. 


Contractor 
Radar/Digital Systems. 


Model 32 angle of attack indicator 
There are two basic versions of the Model 32. For busi- 
ness and commercial aircraft the indicators relate 
Angle Of Attack (AOA) to airspeed by expressing a ratio 
of actual airspeed to stall speed. For military appli- 
cations AOA is measured in arbitrary units from 0 to 30. 
Both types of indicator can be provided with additional 
markings for displaying the most efficient angle of 
attack for different operating modes. 


Contractor 
Rosemount Inc. 


Type 853 orthogonal airspeed 


system 

The Type 853 air data transducer and computer combi- 
nation is designed specifically for helicopter and VTOL 
aircraft, in which the flight vector can make very large 
angles with the fore and aft axis, and is also available for 
fire-control and flight test applications requiring 
extremely accurate data. Components are available 
with options that permit the system to be tailored to spe- 
cific applications. 

The basic sensor measures two orthogonal airspeed 
vectors so that if it is mounted vertically it can detect 
fore and aft and left or right velocities and if mounted 
laterally it will detect vertical and fore and aft velocities. 
The sensor is a probe approximately 18 mm in diam- 
eter and 0.3 m long. The processor can be used with a 
cross-pointer indicator or a display which provides a 
digital velocity readout and a needle indication of vec- 
tor alignment. 


Status 
Under development. 


Contractor 
Rosemount Inc. 


871/872 Series ice detection 


systems 
The 871/872 Series ice detector was developed to 
meet the need for a reliable device to alert the crew to 
ice formation. Used extensively on military jets and heli- 
copters, the detector is now in use on commercial air- 
craft and has also been adapted for stationary 
applications such as ground turbine installations and 
antenna towers. Other versions have been developed 
for icing rate measurement for helicopters. Using a col- 
lector probe vibrating at its resonant frequency, the 
detector can indicate either ice accretion of a predeter- 
mined thickness or the rate of accretion of ice on the 
probe. Accurate positioning of the probe and the high 
collection efficiency of the detector ensure that an ice 
warning is given before accretion occurs on the aircraft 
or structure itself. The device meets the requirements 
of MIL-D-8181 for a Type 1 detector. 

The Model 871FN ice detector employs an aspirated 
head to induce an airflow over the sensing probe at a 


The Rosemount 871/872 series ice detector 


rate which remains constant over a helicopter’s oper- 
ating airspeed range. The indicator instrument used in 
conjunction with the detector is the 512AG icing rate 
meter panel. This incorporates a liquid water content 
indicator with press to test warning facility and a failure 
warning flag. 


Status 
In production. 


Contractor 
Rosemount Inc. 


Model 873B solid-state ice 


detector 

The Model 873B Solid-State Ice Detector (SSID) utilises 
microprocessor-based electronics and extensive self- 
test BIT routines to ensure reliable fail-safe operation. 
The SSID sensing element offers excellent response to 
icing and is insensitive to contaminants. A small profile» 
and aerodynamic strut result in an extremely low drag 
design. 

The Model 873B SSID uses a Thin Film Platinum 
Resistance Thermometer (TFPRT) sensor to detect 
presence of icing conditions. The mechanical design of 
the sensor mount and the sensing element’s small size 
provide high ice collection efficiency and a responsive 
icing measurement. TFPRT technology also offers 
increased ruggedness and high reliability due to the 
combination of a protected sensing element and solid- 
state electronics. 

The TFPRT sensing element, consisting of a 
sapphire substrate with a deposited platinum film, is 
supported in the airstream by an aerodynamic strut. A 
regulated current is periodically pulsed through the 
sensing element. When ice is not present, the applied 
current causes the temperature of the sensing element 
to rise quickly at a relatively constant rate. When ice is 


present, the rate of temperature rise is decreased near 
the freezing point of water because the heat generated 
by the current is used to melt the accumulated ice. The 
SSID detects ice by measuring the time it takes for the 
sensing element temperature to pass through two set 
point temperatures. 

Microprocessor-based electronics monitor the 
accretion of ice on the TFPRT. Upon the detection of 
ice, the microprocessor issues a discrete icing signal 
and simultaneously activates a cartridge heater to de- 
ice the aerodynamic strut. The ice detector performs a 
continuous BIT of the RAM, ROM, ice output, fail output 
and the TFPRT. The separate fail output provides a con- 
tinuous system status signal to give the flight crew con- 
fidence that the unit is functioning properly. 
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Specifications 

Weight: 0.59-0.7 kg 

Power supply: (Model 873B1Y) 28 V DC +4 V 
(Model 873B2Y) (heater) 115 V AC, (logic) 28 V DC 
Power consumption: (idle/detection) 5 W 
(de-icing) (873B1Y) 400 W, (873B2Y) 300 W 
Temperature: —55 to +70°C 

Altitude: 80 000 ft 


Contractor 
Rosemount Inc. 


Pitot heat monitor 


Rosemount’s pitot heat monitor is a solid-state device 


designed to meet FAA criteria. The unit monitors cur- 
rents used by an aircraft’s pitot heater and if the heater 
is switched off or becomes inoperative generates a sig- 
nal which operates visual warning indicators on the 
flight-deck. Independent current sensors are incorpor- 
ated so that the unit can monitor several heaters simul- 
taneously, thereby reducing costs. A comprehensive 
failure analysis suggests that the MTBF is in excess of 
100 000 hours. 


Status 
In production and service. 


Contractor 
Rosemount Inc. 


Angle of attack computer/ 


indicator 

The angle of attack computer/indicator provides the 
pilot with a continuous display of aircraft lift information 
on a decimal scale, with 1.0 representing the stall. The 
display is valid regardless of bank angle, aircraft weight 
or wing configurations. 

The computer/indicator face is scaled red below 
1.1 V, amber from 1.1 V to 1.3 V and black from 1.3 V to 
maximum speed. It also features a settable bug and 
index slaved to each other, which can be set for a de- 
sired airspeed target between 1.2 V and 1.5 V. Centring 
and maintaining the angle of attack pointer within the 
index will result in the selected speed target. 

The system computer drives the ADI fast/slow 
pointer, a 2 in round angle of attack indicator and Safe 
Flight’s speed indexer lights. The panel-mounted angle 
of attack indicator displays aircraft lift information. An 
approach reference is provided and the display is valid 
for all flap positions. 

The system has been certificated on the BAe 
125-800. 


Contractor 
Safe Flight Instrument Corporation. 


l-500 speed indexer 

The Safe Flight 500 speed indexer provides a simple 
head-up display for light transport aircraft showing the 
current speed situation with respect to a reference sup- 
plied by an associated flight computer which is linked 
to three lights by a controller. ‘F’, ‘O’, or ‘S’ lights illumi- 
nate according to whether the aircraft is fast, on-speed 
or slow compared to the reference. The amber over- 
speed light illuminates at more than 6 kts over speed, 
green and amber are seen between 6 and 2 kts fast, 
green only within 2 kts of reference speed, green and 
red between 2 and 6 kts slow and the red slow lamp 
flashes if the speed is more than 10 kts slow. The indi- 
cator is mounted on the glareshield. 


Specifications 

Dimensions: (indexer) 66 x 41 x 58 mm 
(controller) 180.3 x 57 x 89 mm 
Weight: (indexer) 0.09 kg 

(controller) 0.5 kg 

Power supply: 28 V DC, 250 mA 


Contractor 
Safe Flight Instrument Corporation. 


ict 


The Safe Flight I-500 speed indexer 


Recovery guidance system 

Safe Flight offers recovery guidance, an optional 
enhancement of the basic windshear warning system. 
With the combined WindShear Warning/Recovery 


Guidance System (WSW/RGS), as soon as the warning 
occurs continuously, computed pitch guidance for 
recovery is displayed on the flight director command 
bars. The system also provides pitch guidance for take 
off and go-around on the same instrument, to maintain 
pilot familiarity with use of the system and promote con- 
fidence in it. The pilot does not have to change his flight 
scan or depart from accustomed procedures during 
the crucial emergency escape manoeuvre. The com- 
pany maintains that, by following the command bars, 
the best possible climb profile to maximise the perform- 
ance Capabilities of the aircraft will be achieved. 

The system is armed automatically, even if the flight 
director is turned off, by the windshear warning sys- 
tem’s alert output, but only becomes operative, dis- 
playing pitch guidance for recovery, when the pilot 
activates the GA switch. System logic may be pro- 
grammed to perform these switching and display func- 
tions automatically. 

Safe Flight’s RGS displays pitch attitudes up to, but 
not in excess of, the stick shaker target. However, the 
RGS can be programmed to display stick shaker target 
information on the ADI slow/fast indicator alongside 
the pitch guidance display on the command bars. With 
this optional function, when the pilot activates the GA 
switch for recovery guidance, the slow/fast indicator 
changes from a speed mode to shaker mode with the 
slow bar representing shaker target. The pilot then has 
a continuous visual indication of his margin to stick 
shaker. Internal system monitoring and a self-test func- 
tion ensure system reliability. 


Status 

Recovery guidance is presently available in combi- 
nation with the windshear warning system in a single % 
ATR box, or where Safe Flight’s Speed Command of 
Attitude and Thrust (SCAT) system is desired (or al- 
ready installed), through tie-in of the windshear warning 
and SCAT system computers. 


Contractor 
Safe Flight Instrument Corporation. 


Windshear warning recovery 
guidance 


Safe Flight’s airborne windshear warning system pro- 
vides a voice alert to the crew of high performance air- 
craft at the start of an encounter with hazardous low 
level windshear. The system is operative during take off 
and approach and is a computer-based device which, 
using conventional sensing elements, resolves the two 
orthogonal components of a wind gradient with altitude 
and provides a threshold alert that an aircraft is encoun- 
tering a potentially hazardous situation. The vectors 
concerned are horizontal windshear and down-draught 
drift angle. 

Horizontal windshear is derived by subtracting 
groundspeed acceleration from airspeed rate. The lat- 
ter term is obtained by passing airspeed analogue data 
from the airspeed indicator or the air data computer 
through a high pass filter. Longitudinal acceleration is 
sensed by a computer integral accelerometer, the out- 
put of which has been summed with a pitch attitude ref- 
erence gyro to correct for the acceleration component 
due to pitch. A correction circuit is employed to cancel 
any errors due to prolonged acceleration. This circuit 
has a ‘dead band’, equivalent to 0.2° of pitch, which 
prevents correction for airspeed rates of less than 
0.1 kt/s. Summed acceleration and pitch signals are 
fed through a low-pass filter, the output from which is 
summed with the airspeed rate signal to give horizontal 
windshear. 


The Safe Flight windshear computer 


The vertical computation for down-draught drift 
angle is developed through the comparison of mea- 
sured normal acceleration with calculated glide path 
manoeuvring load. Flight path angle is determined by 
subtracting the pitch attitude signal from an angle of 
attack signal sensed by the stall warning flow sensor. 
This is fed to a high-pass filter and from there to a multi- 
plier to which the airspeed signal has been applied. 
Thus, the flight path angle rate, corrected for airspeed, 
provides the computed manoeuvring load term. This is 
compared in a summing junction with the output of a 
normal computer integral accelerometer and the failure 
of the two values to match is the indication of acceler- 
ation due to down-draught. The acceleration, when 
integrated, is the vertical wind velocity and is further div- 
ided by the airspeed signal to compute the down- 
draught angle. 

The outputs of both horizontal and vertical channels 
are determined solely by the atmospheric conditions 
and ignore manoeuvres that do not increase the total 
energy of the aircraft. Windshear correctly compen- 
sated by increased engine thrust shows no change in 
airspeed in the presence of an inertial acceleration as 
thrust is applied. If, however, the shear goes uncor- 
rected, an acceleration or deceleration becomes 
apparent. Similarly, in the case of the vertical compo- 
nent, a vertical displacement compensated by the crew 
shows a positive flight path angle rate in a down- 
draught with less than the computed incremental nor- 
mal acceleration. Correspondingly, in a down-draught 
for which the drift angle is allowed to develop, a nega- 
tive angle rate at anear constant 1 g results in the same 
computation and output. This is important to the crew 
as it eliminates the possibility that their actions in antici- 
pating or countering windshear might well mask the 
condition as far as the warning system is concerned. 

Both down-draught drift angle and horizontal wind- 
shear signals are combined and the resulting output 
fed through a low-pass filter to the system computer. 
This provides two output signals: a discrete alert and, 
through a voice generator, an audio alert. Warning out- 
put is set at a threshold of -3 kts/s for horizontal shear 
and -0.15 rad down-draught drift angle, or for any com- 
bination of the two components which acting together 
would provide an equivalent signal level. According to 
Safe Flight, any wind condition requiring additional 
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thrust equivalent to 0.15 g to maintain glide path and 
airspeed will result in a non-stabilised approach. 

The company has paid particular attention to the 
elimination of spurious alerts and claims that none has 
occurred. A crossover network is employed to sense 
zero crossovers of the combined windshear warning 
signal and this is sampled every 25 seconds. If the 
warning signal does not pass through a band close to 
zero, the network automatically provides failure indi- 
cation, alerting the crew to the fact that the unit is inop- 
erative. A self-test function activated by the pilot is also 
built into the system. 

The company has now entered into a licensing 


agreement with Boeing Commercial Airplanes for the 
further exploitation of windshear warning technology. 
This agreement provides for the licensing to Boeing of 
Safe Flight’s existing and pending patents and pro- 
prietary data in the areas of windshear detection, alert 
and escape guidance. 

The agreement will facilitate the incorporation of 
windshear warning capabilities on new models of Boe- 
ing commercial aircraft. It is anticipated that the tech- 
nology will be an added feature on aircraft including the 
737-300, 757, 767 and 747-400 models. A version will 
also be offered for retrofitting on Boeing aircraft cur- 
rently in service. 


Specifications 
Format: % ATR 
Weight: 2.72 kg 


Status 

In production and service. Most recently certificated 
systems have been for British Aerospace 125-800, 
Cessna Citation Ill and Falcon Jet Falcon 50. 


Contractor 
Safe Flight Instrument Corporation. 


F-15 avionics control panels 

SCI designed and manufactured many of the F-15 
avionic control panels including the Integrated Com- 
munications Control Panel (ICCP), the Take Command 
Control Panel (TCCP), the Integrated Navigation Aids 
Control Panel (INACP), the Identification Friend or Foe 
Control Panel (IFFCP), the Main Communications Con- 
trol Panel (MCCP) and the Air-to-Air Interrogator Con- 
trol Panel (AAICP). In addition, SCI has produced a 
TeleBrief Control Panel (TBCP) for the Israeli F-15. All 
these avionic control panels were designed into the 
original F-15 cockpit in 1969 and have been in service 
with the McDonnell Douglas F-15 for many years. 


ICCP 

The ICCP is the heart of the system. Using dual 
microprocessor-control, this unit switches audio paths, 
controls and displays frequencies for the aircraft radios 
(including 40 channels of preset non-volatile memory), 
generates and formats synthesised voice alerting 
messages, generates audio warning tones and has pro- 
vision for antenna selection. Built-in test circuitry is 
claimed to detect 95 per cent of all electronic compo- 
nent failures. 


MCCP 

Asecond panel, the MCCP for main communications 
control, is mounted on a head-up display to provide the 
pilot with selection of frequency, preset channels and 
volume control for one of the aircraft radio sets. It also 
has code selection controls for IFF mode 3/A oper- 
ation, a master caution annunciator and two electronic 
warfare warning displays. 


INACP 

The ILS segment of the INACP utilises a six wire par- 
allel output to select the ILS frequency. Controls for the 
ILS operating frequency are adjusted from 108.1- 
111.95 MHz. The Tacan segment utilises a serial digital 
data train to control the R/T channel and mode of oper- 
ation. Two rotary knobs control the Tacan channel 
selection from 0 up to 126. X-Y selection is provided by 
a separate switch. A volume control is provided to con- 
trol the identification tone audio. Concentric to the vol- 
ume switch is a three position mode control selector 


which selects receive only, receive and transmit or air- 
to-air modes of operation. 


IFFCP 

The IFFCP contains three printed circuit card assem- 
blies, controls and indicators necessary to control the 
functions and modes of the IFF transponder, the IFF 
reply evaluator and the transponder computer. The 
master mode control allows selection of standard or 
low transponder sensitivities or activates all modes in 
an emergency and controls and displays Mode 1 
codes. It has toggle switches for enabling individual IFF 
modes, a Mode 4A, 4B or out switch, a Mode 4 reply sel- 
ect control which disables the reply signal and routes it 
through the audio system or display lamp, a lamp indi- 
cating a correct reply from an interrogated aircraft and 
a Mode 4 code hold/zero switch. 


AAICP 

The AAICP contains the controls necessary to com- 
mand the functions of the aircraft IFF evaluator and the 
interrogator computer. The master control switch pro- 


The SCI voice message unit for the F-16 


SCI avionic control panels. Top row (left to right): F-15 ICCP, F/A-18 ICS, F-15 ICCP. Middle row (left to 
right): F-15 TCCP, F-15 INACP, F-15 IFFCP. Bottom row (left to right): F-15 TBCP, F-15 MCCP, F-15 AAICP 


vides automatic, normal and correct code challenges. 
The mode switch selects AAI Modes 1, 2, 3, 4A and 4B 
and an individually controlled four digit code selector. 


Specifications 

Dimensions: (AAICP) 47.6 x 146 x 101.6 mm 
(ICCP) 146 x 181 x 165.1 mm 

(IFFCP) 85.7 x 146 x 101.6 mm 

(INACP) 85.7 x 146 x 101.6 mm 

Weight: (AAICP) 0.36 kg 

(ICCP) 4.4 kg 

(IFFCP) 0.91 kg 

(INACP) 1 kg 

(MCCP) 0.95 mm 


Status 
In service in the McDonnell Douglas F-15. 


Contractor 
SCI Systems Inc. 


F-16 voice message unit 

The Voice Message Unit (VMU) is a compact rugge- 
dised voice warning system currently in service as an 
integral part of the F-16 avionics. The VMU is capable of 
monitoring twelve 28 V DC discrete and four 5 V DC dif- 
ferential inputs for message activation. The VMU can 
be arranged to react to aircraft systems sensor activity, 
delays, priority and a number of occurrences under 
software control of the VMU microprocessor. The VMU 
has the capacity for 12 seconds of verbal or other mess- 
ages which can be broadcast over an intercom or other 
facilities. As the VMU is microprocessor-controlled it 
can be adapted to monitor and provide voice/tone 
warnings for most aircraft and vehicle systems. 


Specifications 

Dimensions: 63.5 Xx 98.6 x 82.6 mm 
Weight: 0.63 kg 

Power: 4 W max 


Status 

The VMU is currently in service on the F-16 and inter- 
faces with the avionic systems to provide the pilot with 
an audible indication of aircraft system status which 
has exceeded preset parameters. 


Contractor 
SCI Systems Inc. 


V-22 Osprey control display unit 
The SCI V-22 Control Display Unit (CDU) is a multipur- 
pose multimission capable CDU that interfaces directly 


A ee 


The SCI V-22 Osprey control display unit 


with the V-22 aircraft computer system via a 1553B 
databus. The CDU provides the pilot with a screen and 
keyboard input/output menu to control and monitor 
and display aircraft communications, avionic instru- 
mentation and computer systems. The V-22 CDU has 
full alphanumeric capabilities with eight programmable 
CRT bezel switches. 

The V-22 CDU is currently designed to provide the 
pilot with a visual indication of aircraft systems status, 
using the CDU’s menu mode driven software with user- 
friendly screen displays. 
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Specifications 

Dimensions: (keyboard unit) 
180.8 mm 

(display unit) 145.8 x 133.3 x 266.7 mm 
Weight: (keyboard unit) 2.94 kg 
(display unit) 3.12 kg 

Power supply: 28 V DC, 30 W max 


145.8 X 152.4 xX 


Status 

The SCI CDU has been incorporated into the V-22 cock- 
pit system design and is currently in use on all V-22 
Osprey aircraft. 


Contractor 
SCI Systems Inc. 


Situational awareness technology 
Sierra Technologies has developed and demonstrated 
a tactical multisensor network system which enhances 
current and future air-to-air and air-to-surface combat 
operations. This advanced technology integrates the 
functions of onboard avionics, weapon and sensor sys- 
tems into an operationally effective means to reduce 
aircrew workload. Situational Awareness Technology 
(SAT) systems can significantly enhance all missions by 
making the crew completely aware of their local tactical 
situation. Sierra’s SAT systems mutually share and cor- 
relate offensive and defensive sensor data and display 
the tactical battle situation. The SAT system gives the 
aircrew the flexibility to manoeuvre to attack and know, 
relative to their own position, the location of wingmen, 
combat air patrol, electronic warfare support, air and 
surface threats and the target. 

SAT systems display in real-time the location of 
friendly and enemy air and ground elements within the 
tactical battle area. The display can be called up on the 
head-up display, multifunction display or radar display 
at the discretion of the crew. The advanced develop- 
ment model displays ranges sequentially at 2, 5, 10, 20 
and 40 nm (3.6, 9.26, 18.5, 37 and 74 km). As desig- 
nated targets reach the displayed range, the display 
automatically changes to the next range. However, if 


the tactical situation dictates, the crew can override this 
option and select a more appropriate range scale. Infor- 
mation gathered at ranges greater than the selected 
display is retained in the system memory. System 
characteristics such as range, frequency, display, sym- 
bology and power can be configured to user 
requirements. 

The initial objective was to design an all-weather sys- 
tem to enhance the effectiveness of air superiority, but 
innovations have been incorporated which make SAT a 
truly multimission system. For example, when used in 
conjunction with a ground-based SAT system, it 
becomes an effective adjunct to close air support. 
When used by a forward air controller or other ground 
operator, ground-based SAT systems can be used to 
send initial point, enemy air defence locations, target 
location, altitude and target description data to SAT 
equipped aircraft. The air interdiction/battlefield air 
interdiction mission is equally enhanced by the system. 
Airborne forward air controllers can locate the target 
precisely from a stand-off location and pass the infor- 
mation to attacking aircraft. 

In the air-to-air mission, the architecture of the SAT 
system provides for the accurate location of wingmen 
and correlation of offensive and defensive sensor data 
from all participants in the network. The space diversity 


obtained by netting this data enhances all participants’ 
accurate knowledge of hostile positions and near term 
projections. All computation to perform this sensor cor- 
relation is accomplished within the SAT system, which 
reduces the computational burden on the central com- 
puter and minimises the load on the platform databus. 
Data exchange is accomplished using low probability 
of intercept and low probability of exploitation or, when 
necessary, anti-jam techniques. 

The SAT system is a variable power tactical multisen- 
sor system with self-contained processing which is suf- 
ficient to provide fully automatic time distributed 
multiple access hierarchy, protocol and pulse position 
modulation data links for between 2 and 16 network 
participants per channel. Four channels are available. It 
also provides independent relative navigation solutions 
using proprietary algorithms and onboard navigation 
and data sensors, targeting and target hand-off using 
correlated offensive and defensive sensor data from all 
of the network participants, display processing using 
either output to the avionics bus or full RS170 com- 
posite video generation and BIT and fault location. 


Contractor 
Sierra Technologies. 


300 Series avionics 

The 300 Series is designed to give single and light twin 
engined aircraft a comprehensive and integrated avion- 
ics Suite. The system comprises the following units: 
IN-380 navigation indicator: for VOR navigation and 
ILS approaches 

R-546E ASF receiver: with digital tuning and associ- 
ated IN-346A indicator 

RT-359A transponder: certificated to 15 000 ft and 
compatible with most altitude encoders 

RT-385A nav/com: a 720-channel VHF radio and 200- 
channel VOR/ILS receiver 

SDM-77 DME: with LCD. 

Also compatible with 300 series equipment are the 
Honeywell SMA-90 audio panel and the 200A autopilot. 


Contractor 
Sigma Tek Inc. 


400 Series avionics 
The 400 Series is designed for high performance 


single- and twin-engined aircraft. It comprises the fol- 
lowing units: 

EA-401A encoding altimeter operational up to 35 000 ft 
IN-404A RMI, R-443B glideslope and R-402 marker 
beacon receivers and RT-459A transponder 

R-446A ADF receiver and associated IN-346A indicator 
RN-479A 10 waypoint RNav system with LED display 
RT-485B nav/com set with 720-channel radio and 200- 
channel navigation receiver facilities, LED displays and 
three nav/com station memory. The series includes: 
RTA 477A DME with LED display 

The 400 series is also compatible with the SMA-90 
audio panel/ampilifier, the 400B autopilot and YD-840B 
yaw damper. 


Contractor 
Sigma Tek Inc. 


1000 Series avionics 

The 1000 Series is a complete avionics suite for busi- 
ness aircraft. It features LED displays throughout the 
system’s units which include: 


C-1046A ADF receiver with digital readouts of fre- 
quency and preselection facility to enable a series of 
frequencies to be stored and rapidly recalled to use 
800B or 1000 Series integrated flight control system 
EA-801A encoding altimeter 

IN-480AC navigation indicator 

IN-1004B RMI 

R-1043A glideslope receiver 

R-1048 navigation receiver 

RN-1079A 10 waypoint RNav set 

RT-1038A communications transceiver 

RTA 1077A DME receiver 

SXP 1060 transponder 


Status 
Standard equipment on the Cessna Conquest | and I! 
and optional on the 402, Chancellor and Golden Eagle. 


Contractor 
Sigma Tek Inc. 


Display monitors 

Smiths Industries shadow-mask high resolution moni- 
tors are designed in 10, 13 and 19 in (254, 330 and 
482.6 mm) configurations. The monitors are capable of 
displaying a variety of data, including A and B trace 
acoustic formats, radar and infra-red detection sys- 


The Smiths Industries colour high resolution 19 in 
display monitor 


tems, conics, vector, alphanumeric characters and spe- 
cial symbols graphic data and alphanumeric characters 
and special symbols tabular data, and digital map infor- 
mation. The monitors average 11 000 hours MTBF and 
have been designed to meet airborne, ground and ship- 
board applications. 


Contractor 
Smiths Industries, Aerospace; Clearwater. 


Graphics generation 

Smiths Industries graphics generation consists of inde- 
pendent video, stroke, raster graphics and scan conver- 
sions for multiple monochrome and colour displays. 
The display computers generate calligraphic sym- 
bology for the head-up display and a combination of 
calligraphic hybrid symbology for the head-down multi- 
purpose display. In the event of a mission computer fail- 
ure, the display computer can assume control of 
sufficient aircraft avionics to provide all essential infor- 
mation for navigation and aircraft attitude control. 


The Smiths Industries display computer for 
graphics generation 


The display computer features a MIL-STD-1553 bus 
controller, advanced BIT and 4000 hours demon- 
strated MTBF. 


Status 
Currently in production and in service. 


Contractor 
Smiths Industries, Aerospace; Clearwater. 
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2580F intelligent control display 
unit 

The 2580F Intelligent Control Display Unit (ICDU) com- 
bines the features of a mission computer and a control/ 
display unit into a single LRU. Originally developed for 
the US Air Force on the fleet wide C-130 self-contained 
navigation system update, the ICDU contains a MIL- 
STD-1750A microprocessor, 192k x 16-bit program 
memory, 64 k X 16-bit non-volatile RAM memory and 
the capability to act as a bus controller or remote ter- 
minal on the MIL-STD-1553B bus. Extensive discrete, 
digital and analogue interface capability is also 
included in the design. 

Information display is provided on a 10 row X 24- 
character CRT which measures 107 x 86 mm. Data 
input is accomplished through the use of eight multi- 
function keys and a full alohanumeric keyboard which 
includes ten easily redefinable special function keys. 
The CRT display has been independently certified to 
the requirements of night vision goggle compatibility 
and 10 000 FL sunlight-readability. 

Current uses for the ICDU include control/display of 
INS, GPS, MLS, Doppler and navigation and communi- 


cations radios, interface with flight instruments, inte- 
grated nav solution calculation, flight planning, aircraft 
guidance and steering and many specific functions 
related to the tactical military transport mission. 


Specifications 
Dimensions: 146 x 210 x 272 mm 
Weight: 8.16 kg 


Status 
In production. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


2583A control display unit 

The 2583A Intelligent Control Display Unit (ICDU) uses 
active matrix LCD technology to achieve small size, low 
power and high reliability. It incorporates a 32-bit 
processor/co-processor with a high speed MIL- 
STD-1750A processor available, 1.5 Mbytes of memory 
and Ada programming to satisfy a wide variety of mis- 


sion requirements including area navigation, stores 
management, comms/nav control and integrated navi- 
gation using inertial, GPS, Doppler and other sensors. 

A spare card slot for application specific interfaces 
and additional memory makes it possible to embed a 
GPS receiver within the ICDU. It provides a cost-effec- 
tive solution for cockpit control and display appli- 
cations requiring flight planning, precise navigation and 
guidance outputs. Valuable cockpit panel space can 
also be reclaimed by embedding the control head func- 
tions of equipment such as communication radios, 
VOR/ILS, Tacan, MLS, INS, GPS and Doppler into the 
ICDU. The menu driven display and full alphanumeric 
keyboard may be used to control multiple sensors. 

The 2583A ICDU features a 10 line by 24 character 
screen, a 1000 waypoint navigation database and a 100 
waypoint flight plan. 


Contractor 
Smiths Industries, Aerospace; Grand Rapids. 


2180 Series mini-colour display 
unit 

The Smiths Industries 2180 Series mini-colour display 
unit is a general application CDU which features a 
seven colour raster display and has an RS422 interface 
or an option of 1553 databus. The unit has a full alpha- 
numeric keyboard and a unique colour display which is 
small size and has high resolution, making it ideal for 
use with navigation and communication systems 
including GNSS. 


Specifications 
Dimensions: 95 x 146 x 203 mm 
Weight: 2.2 kg 


Status 
In production. 


Contractor 
Smiths Industries, Aerospace; Malvern. 
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The Smiths Industries miniature control and 
display unit 


Auxiliary displays 

The compartment temperature indicator, thrust mode 
annunciator, digital TAT and TAT/SAT/TAS displays 
have been selected by several airlines for new Boeing 
aircraft or for retrofit in fleet update programmes. These 
units all feature liquid crystal displays. Analogue instru- 
ments include the altitude alert indicator and flap pos- 
ition indicator. 


Status 
In production. 


Contractor 
Smiths Industries, Aerospace; Malvern. 


Commercial fuel quantity 


indicators 

Accuracy of fuel gauging systems is influenced by 
many error producing factors which are either reduced 
or virtually eliminated by Smiths Industries designs. Pat- 
ented circuitry is employed to eliminate capacitance 
measurement errors, the auto calibration mode of oper- 
ation automatically trimming out probe capacitance tol- 
erances. BIT functions continuously monitor probes, 
compensator, fuel contamination, aircraft wiring and 


The Smiths Industries TAT/SAT/TAS indicator in 
test mode 


indicator electronics. System errors are stored in non- 
volatile memory for subsequent access and correction 
by maintenance crews, which eliminates costly blind 
troubleshooting. 

Computation of fuel dielectric constant, from which 
the fuel density is derived, is accurately performed by 
the microprocessor. Each tank group is sequentially 
measured using a sliding average technique to smooth 
variations in readings due to fuel slosh and noise. 

Single part number interchangeability simplifies 
maintenance and lowers spares costs. Smiths gauges 


display in pounds or kilograms without the need for 
hardware changes or recalibration. Recalibration of 
repaired equipment is not necessary when reinstalled 
in the aircraft. 

Microprocessor-based circuitry allows permanent 
storage of tank parameters, fuel density values, fuel 
flow, aircraft attitude and other data. Serial digital data- 
busses interface CRT, LED and LCD displays and dis- 
crete outputs control external equipment. 


Status 
In production and in service with civil and military 
aircraft. 


Contractor 
Smiths Industries, Aerospace; Malvern and Clearwater. 


Control/display units 

The Smiths Industries control display unit family 
includes colour and monochrome configurations. 
CDuUs are available in a variety of sizes and interfaces 
including MIL-STD-1553B. The CDU is the cockpit flight 
management centre and a CRT is used to display func- 
tional menus and the requested data. The control dis- 
play units are compatible with both ARINC 429 and 
MIL-STD-1553 databusses. Later models incorporate 
active matrix colour flat panel displays. 


Smiths Industries fuel quantity indicators 


Produced as keyboard interface units for other avion- 
ics systems manufacturers, the Model 2180 Series mini 
CDU and the Model 2181 Series ARINC CDU are util- 
ised in a variety of navigation systems, such as VLF/ 
Omega and GNSS. The Model 2180 is used primarily 
by business and rotary aircraft, while the Model 2181 is 
in service with regional airlines. 

The units feature a seven colour raster display with 
full alphanumeric keyboards. A total of 128 character 
fonts or symbols can be displayed on the eight lines, 
with 14 characters per line. An RS422 serial port is stan- 
dard, RS429 is optional and MIL-STD-1553 bus ver- 
sions are available. 


Status 

In production. The CDUs serve as remote terminals in a 
number of aircraft including the F-4, A-6, E-6B, E-3, 
MH-47, MH-60, A310 and a number of special purpose 
P-3s. 


Contractor 
Smiths Industries, Aerospace; Malvern. 


Digital fuel gauging 

Smiths Industries has had its 2300 Series digital fuel 
quantity indicators in service for some years on an 
increasing variety of civil and military aircraft. The sys- 
tem is basic fit on the Boeing 737 and 747-200/300 and 
has accumulated many thousands of troublefree flying 
hours since its introduction. The Smiths Industries ultra- 
sonic digital fuel gauging system has been selected for 
the Boeing 777. 

In 1986 the digital fuel gauging system was selected 
by KLM, Cathay Pacific and British Airways as an option 
for the Boeing 747-200 and 300 series aircraft. Since 
then other major world carriers, such as Quantas, Thai 
and Varig, have selected the system for Boeing 747 
and/or 737 aircraft. From January 1987 the system 
became standard fit on Boeing 747-200 and 300 air- 


Smiths Industries 2300 Series fuel quantity 
indicators, with (left) the repeater indicator 
and (right) the cockpit master indicator 
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The Smiths Industries 2600 Series electronic 
chronometer 


craft. British Airways is updating the balance of its 747- 
200/300 fleet with the 2300. 

Digital fuel gauging systems have been fitted to 67 
American Airlines Boeing 727s in an update pro- 
gramme in which the electromechanical fuel gauges 
have been replaced with digital indicators. Later devel- 
opments include Boeing 737 preselect features. 


Status 

In addition to supplying Boeing, Smiths Industries has 
certified the system for retrofit to a variety of aircraft 
including Boeing 727, older 747s, McDonnell Douglas 
DC-8, DC-9 and DC-10 and the Fokker F-28. 

Retrofit customers include American, British Air- 
ways, Delta, United, Linjeflyg, Northwest, Polaris, 
Alaska, UPS, Sterling, Philippine and Continental which 
has retrofitted its entire fleet of Boeing 727 and 737 air- 
craft and part of its DC-10 fleet. 

Military retrofits have been completed on the C-130 
Hercules, C-141, F-4 Phantom and A-4 Skyhawk. 


Contractor 
Smiths Industries, Aerospace; Malvern and Clearwater. 


Electronic chronometers 
The 2600 Series electronic chronometers utilise two 
dichroic LCDs to display GMT, chronograph, elapsed 
time and day and date. Smiths digital clocks utilise a 
temperature compensated crystal oscillator for 
extreme accuracy. Trickle current from the aircraft’s hot 
bus maintains functionality with bus power off. 

A variant of the 2600 is the 2620 which has been 
selected for the Boeing 777 and features ARINC 429 
input and output and ASIC technology. 


Status 

In production. Smiths digital clocks are standard fit on 
the Boeing 737, 747, 757 and 767 Series, McDonnell 
Douglas MD-80, MD-11 and MD-90 and Fokker F-50 
and F-100. They have also been selected for McDonnell 
Douglas DC-8 and Boeing 727 update programmes. 


Contractor 
Smiths Industries, Aerospace; Malvern. 


TCAS vertical speed indicators 
Smiths Industries has developed special vertical speed 
indicators for use with Traffic alert and Collision Avoid- 
ance Systems (TCAS Il). The units are form, fit and func- 
tion interchangeable with most existing VSIs. Designed 
for ARINC 735 compatibility, the units may be used with 
TCAS II systems now entering service. 

The 2074 Series instruments are outwardly similar to 
the Smiths Industries 2070 Series VSlIs already in ser- 
vice with many airlines. The 2074 Series is intended for 
those applications where traffic advisories will be pre- 
sented through some other medium such as a weather 
radar. Resolution advisories are presented through red 
and green LED ‘eyebrows’. Green segments indicate 
those vertical speeds which will maintain safe separ- 
ation from other aircraft, while red depicts potentially 
dangerous vertical speeds. 

The 2074 RA VSI is certified for use with AlliedSignal 
and Collins TCAS. 


Status 
Selected by United Airlines and Aloha Airlines. Over 
700 units are currently in operation. 


Contractor 
Smiths Industries, Aerospace; Malvern. 
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The Smiths Industries Model 2074 TCAS VS/ has 
been selected by a number of airlines 


RCD-17 Captain/RCD-19 
Commander colour displays 

The RCD-17 and RCD-19 are 17 and 19 in (431.8/ 
482.6 mm) rugged colour displays, designed from the 
chassis plate up for rugged transport and operational 
environments. With 640 by 480 up to 1280 by 1024 res- 
olution and a 0.31 trio pitch dot, they deliver a sharp 
image display and are compatible with VGA and work- 
station display standards. Autoscan, Tempest capabil- 
ity and full Mil-Spec options are available. The displays 
are configured for standard 19 in RETMA rack mount- 
ing with heavy-duty slide rails. 


Contractor 
Solaris Systems. 


RM-19A monitor 

The RM-19A is a rugged 19 in diagonal (482.6 mm) col- 
our monitor with autoscan capability for rugged appli- 
cations. With 640 x 480 up to 1280 «x 1024 autoscan 
resolution, it is compatible with VGA and workstation 
display standards and has 0.31 trio pitch dot for sharp 
image display. The RM-19A is configured for standard 
19 in RETMA rack mounting with optional heavy-duty 
slide rails. 


Contractor 
Solaris Systems. 


a 


Solaris Systems RCD-17 and RCD-19 colour monitors 
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SPARCcenter 2000 rugged 


Tempest Unix server workstation 
Utilising Sun Microsystem’s Super SPARC Series of 
RISC CPUs, the SPARCcenter 2000 rugged worksta- 
tion defines new boundaries for high system through- 
put and input/output performance for harsh tactical 
environments. It is fully compatible with the Sun Micro- 
systems Series of file servers and has 64-128 Mbytes 
ECC Ram on each board, with up to 5 Gbytes of RAM 
per system, front removable peripherals, power supply 
and circuit cards. Available with a high degree of LAN/ 
WAN flexibility, mass storage capacity and configur- 
ation input/output options, it has a mix of SPARCcenter 
2000 and VME slots for system expandability, a Tem- 
pest capability and removable washable air intake fil- 
ters for operation in severe sand and _ dust 
environments. Upgrade paths are available for the Sola- 
ris Systems 300, 490 and 690MP rugged server 
systems. 


Contractor 
Solaris Systems. 


The Solaris systems 4/490 server (left) with the 
RM-19 monitor and integrated keyboard/track-ball 


(right) 


ST-170 radio magnetic indicator 

The ST-170 radio magnetic indicator was designed for 
interface with panel-mounted avionics in single engine, 
light and medium twin engine aircraft and helicopters. 
Magnetic heading information is presented to the pilot 
on a servo-driven compass azimuth dial against a fixed 
lubber line. Each of two pointers provides bearing infor- 
mation for a selected ADF or VOR. The system directly 
interfaces with ADF and navigational receivers without 
the need for adapters or external AC inverter. Its light 
weight and small size permit easy installation almost 
anywhere in the panel. Rugged all-metal construction 


renders the ST-170 suitable for all environments includ- 
ing helicopters. 

The ST-170 consists of dual switch RMI display indi- 
cator and remote converter electronics unit. A second 
dual switch RMI can also be installed and operated 
from the same converter. 

The converter electronics package consists of solid- 
state plug-in modules. The converter contains two sep- 
arate and complete converters which will accept stan- 
dard VOR composite signals. When combined with the 
magnetic heading information, relative bearing infor- 
mation for the RMI VOR pointer display is produced. 


Specifications 

Dimensions: (indicator) 80.6 x 80.6 x 97.3 mm 
(converter) 63 X 101.1 * 259.3 mm 

Weight: (indicator) 0.68 kg 

(converter) 1.27 kg 

Power supply: 28 V DC, 750 mA max 


Contractor 
S-Tec Corporation. 


Angle of attack system 

The Angle Of Attack (AOA) system is designed to assist 
pilots to obtain optimum aircraft performance on de- 
scent, approach and landing. It also provides useful 
data during instrument flying, in-flight turbulence, navi- 
gation and low speed flight. The system consists of the 
AOA transmitter, AOA control panel indicator and AOA 
approach indexer. 

The AOA transmitter is the foundation of the system. 
It senses the airflow direction at the side of the aircraft’s 
fuselage. Specially equipped with heaters for de-icing 
and moisture control, the transmitter has a unique 
drainage feature to prevent water intake in the air or on 
the ground. 

The AOA indicator is an easy to read indicator which 
displays aircraft lift information on a graded scale from 
0 to 1.0. 0 represents zero lift and 1.0 represents 100 
per cent lift, or stall. Combined with the system’s flap 
position information, the AOA control panel indicator’s 
display is valid for all flap configurations. The indicator 
also operates the indexer and the fast-slow pointer on 
flight director systems. 

Mounted on the aircraft’s glareshield, the AOA 
approach indexer is a three-light/three-colour unit that 
instructs the pilot on the best speed of approach based 
on the angle of attack. 


Status 

The system is fitted on all US Air Force fighter aircraft, 
US Navy and US Marine Corps carrier-based aircraft 
and aircraft such as the Astra, Avanti, Beechjet, 


Citation, Falcon, Gulfstream, Jetstar, Sabreliner, Star- 
ship and Westwind. 


Contractor 
Avionics Specialities. 


TCAS/IVSI collision avoidance 
display 

The Teledyne collision avoidance/vertical speed indi- 
cator (TCAS/IVSI) unit gives collision avoidance mess- 
ages that are easily understood. The dial of the 
indicator is fashioned like a traditional IVSI unit for easy 
recognition. The indicator’s pointer and failure flag are 
prominent on the dial so they can be quickly seen at a 
glance. Resolution Advisories (RAs) are indicated in 
red and green segment lamps around the perimeter of 
the dial. Preventive RAs are indicated in red and correc- 
tive RAs in red and green. 

The TCAS/IVSI is an easy to install collision avoid- 
ance display unit. Housed in a 3 ATI case, the TCAS/ 
IVSI will replace current vertical speed indicator units 
with ease. The TCAS/IVSI! provides inertial led features 
plus integral lighting which conforms to most airline 
lighting requirements. The instrument requires connec- 
tion to the aircraft's static pressure and electrical 
systems. 

Using the TCAS/IVSI display as part of a collision 
avoidance system allows combination with equipment 
from other manufacturers to complete the TCAS lI 
system. 


The Avionics Specialities angle of attack system 


Contractor 
Avionics Specialities. 


Model 1046 multipurpose 


indicator 

The Model 1046 multipurpose indicator is a solid-state 
instrument which is compatible with third-generation 
night vision goggles. It uses six digital displays and two 
graphic displays to provide the pilot with steering and 
hover information, making it an ideal instrument for 
rotary-wing as well as fixed-wing applications. 


In the navigation mode the indicator provides a fly-to 
graphic display as well as command heading and range 
to checkpoint, groundspeed and estimated time 
en route. In the hover mode the graphic displays show 
heading, drift and vertical velocities. Both modes 
include a system status display. 


Specifications 

Dimensions: 205 x 83 x 83 mm 

Weight: 1 kg 

Input signal: ARINC 419 compatible 32-bit data 


Status 
Installed in the US Marine Corps OV-10 and US Navy 
UH-1N and CH-46 aircraft. 
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Contractor 
Teledyne Ryan Electronics. 


The Teledyne Ryan Electronics Model 1046 
multipurpose indicator 


tj 
ae 
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AT 3000 altitude digitiser 

The AT 3000 is an all solid-state blind encoding alti- 
meter designed to interface with the Terra TRT 250 
transponder and most other modern Mode C transpon- 
ders. The addition of the AT 3000 to the transponder 
provides an altitude reporting capability conforming to 
FAR 91-36B. The Federal Aviation Administration has 
granted a TSO C88 approval for the AT 3000. 


Specifications 

Dimensions: 42 x 65 x 159 mm 

Weight: 0.23 kg 

Operating temperature range: —20 to +55°C 
Altitude range: —1000 to 30 000 ft +50 ft 


Status 
In service. 


Contractor 
Terra Corporation. 


Tri-Nav C VOR indicator with 


Loran C course deviation 

A gas discharge display indicator used in conjunction 
with Terra’s navigation radios with or without glideslope 
capability, the Terra Tri-Nav C displays one VOR/Loc 
course or at the flip of a switch the display changes to 
show deviation from the selected Loran course. The Tri- 
Nav C presents horizontal deviation information in 
increments calibrated to 10° full-scale right and left. 


Specifications 
Dimensions: 82.6 x 82.6 x 114.3 mm 
Weight: 0.57 kg 


Status 
In service. 


Contractor 
Terra Corporation. 


Tri-Nav VOR/Loc indicator 


A gas discharge display indicator used in conjunction 
with Terra’s navigation radios, with or without glides- 
lope capability, the Tri-Nav displays two VOR/Loc 
courses with glideslope deviation. 


Specifications 
Dimensions: 82.6 x 82.6 X 114.3 mm 
Weight: 0.57 kg 


Contractor 
Terra Corporation. 


AM/A-1 altitude monitor/alert 

The AM/A-1 altitude monitor/alert is a microcomputer- 
based device that plugs in between the Mode C tran- 
sponder and the blind altitude encoder to provide an 
altitude alert capability. It also monitors the encoder’s 
output, looking for out of sequence altitude codes and 
provides a visual indication if an error is detected. For 
autopilot applications it provides holding altitude and 
altitude high/low output signals. 

The AM/A-1 is comprised of a microcomputer 
assembly, push-button control/indicator, sonic alarm 
with mounting bracket and interconnecting cables. The 
push-button control/indicator requires only a 19 X 
19 mm panel space for mounting. The sonic alarm can 
be mounted anywhere in the aircraft cabin, including on 
the instrument panel. The computer is installed by 
removing the existing connector from the transponder 
to the blind encoder, replacing it with the connector 
from the AM/A-1 and plugging the transponder con- 
nector into the AM/A-1. 


Specifications 

Weight: 0.17 kg 

Power supply: 14 or 28 V DC, 300 mA max 
Altitude range: —1000 to 25 000 ft 


Contractor 
Trans-Cal Industries Inc. 


D120-P2-T altitude digitiser 

Trans-Cal Industries has designed the D120-P2-T low- 
cost altitude reporting system to meet and satisfy all the 
requirements of TSO C-88. The system is completely 
independent of the pilot’s altimeter and consists of a 
temperature compensated pressure sensitive dual 
aneroid capsule, associated mechanical linkages and 
an encoder module. The encoder module is an optical 
type utilising Gallium Arsenide light emitting diodes, a 
metalised code disc, solid-state detector and associ- 
ated electronics. 


The digitiser has an active code range of -1000 to 
50 000 ft. The digitised altitude output is in accordance 
with US national and ICAO standards. The digitiser 
reproduces the pressure altitude input in digital form 
with a tolerance of +50 ft over the range -1000 to 
9900 ft and +25 ft over the range 10 000 to 35 000 ft. 


Specifications 
Dimensions: 82.55 x 82.55 x 99.06 mm 
Weight: 0.539 kg 


Contractor 
Trans-Cal Industries Inc. 


IA-RS232C interface adapter 


The IA-RS232C is a microprocessor based electronic 
device that converts the parallel encoded altitude data 
from blind encoders and encoding altimeters into a 
serial format for use in autopilots, GPS, Loran and other 
avionics systems. 

The IA-RS232C carries out communication with the 
stop/start system. This system puts a start bit at the 
head of a character and then adds in turn data bits, par- 
ity bit and stop bits. 

The IA-RS232C is electrically compatible with Trans- 
Cal, Terra, Ameri-King, ACK and Narco encoders. The 
inputs are optically coupled so that normal transponder 
operation is unaffected. 


Contractor 
Trans Cal Industries Inc. 


SSD120-AA/E altitude alert 


The SSD120-AA/E is a microprocessor-based aircraft 
instrument which, when connected to the aircraft pneu- 
matic, static and electrical system, provides the pilot 
with an audio and visual alarm whenever the aircraft 
deviates by 100 or 200 ft from a preselected cruise alti- 
tude. It may also be used as a backup altimeter with 


10 ft resolution and for Mode C transponder operation. 
It is a blind encoder which converts pressure altitude 
into International Standard Code digital data for SSR 
pressure altitude transmission. 

For operation, the pilot enters the desired cruise alti- 
tude between zero and 25 O00 ft, local barometric 
pressure between 28 and 31 in Hg and the size of the 
cruise altitude deviation window between plus or minus 
100 or 200 ft. The aircraft pressure altitude is automati- 
cally processed for Mode C transmission by the unit’s 
encoder/digitiser which encodes altitude from —100 to 
25 000 ft referenced to 29.92 in Hg. 

As the aircraft ascends or descends and enters the 
preselected cruise altitude window, two beeps are pro- 
vided by the sonalert and the Hold indicator illuminates 
and stays lighted as long as the aircraft is flying within 
the window. When the window limit is exceeded, the 
sonalert beeps continuously and the Alert On indicator 
flashes. These alarms continue until the cruise altitude 
setting is changed, the unit is put in the Alert Off mode 
or the window limits are again captured. An additional 
alarm of three beeps is provided when the aircraft 
ascends through 18 000 ft AMSL, to advise the pilot to 
reset the altimeter to 29.92 in Hg. It sounds again when 
descending through 17 500 ft AMSL to remind the pilot 
to reset the altimeter to the local value. 


Specifications 

Dimensions: 109.2 x 118.1 x 49.5 mm 
Weight: 0.34 kg 

Power supply: 12 -33 V DC, 0.225 A average 


Contractor 
Trans-Cal Industries Inc. 


$SD120 high-altitude encoder/ 
digitiser 

The SSD120 is an all solid-state high-altitude encoder/ 
digitiser which, when connected to the aircraft static 
line and to a Mode C transponder, converts pressure 
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altitude into the digital data set forth in the ISC for SSR 
pressure altitude transmission. 

The SSD120 high-altitude is available in four altitude 
ranges: 

SSD120-35 —1000 to +35 750 ft 

SSD120-42 -1000 to +42 750 ft 

SSD120-50 -1000 to +50 750 ft 

SSD120-62 -1000 to +62 750 ft 


Specifications 
Dimensions: 127 X 109.2 x 97.8 mm 


Weight: 0.68 kg 
Power supply: 14 or 28 VDC, 1.2A 


Contractor 
Trans-Cal Industries Inc. 


SSD-RS232C altitude encoder 

The SSD-RS232C is a blind altitude encoder meeting all 
the applicable requirements of TSO-C88a and provid- 
ing a serialised output conforming to the EIA RS-232C 


standard to facilitate use with autopilots, GPS, Loran, 
computers and other avionics systems. In all other 
characteristics the SSD-RS232C is the same as the 
Trans-Cal standard SSD120-XX Series. The altitude 
range of the model is -1000 to 37 000 ft. 


Contractor 
Trans-Cal Industries Inc. 


900 Series flat panel colour video 
displays 

The 900 Series display monitors utilise a solid-state 
high density thin film transistor panel, displaying colour 
or monochrome composite video signals via a liquid 
crystal display panel. The small lightweight 900 Series 
displays offer low power consumption and are virtually 
immune to RFI and EMI emissions. 


Specifications 

Dimensions: 182.9 x 157.5 x 52.7 mm 
Power supply: 20-35 V DC, <8 W 
Viewing area: 112.5 x 85.1 mm 

Pixel count: 720 x 280 


Contractor 
Videospection Inc. 


A Videospection 900 Series flat panel colour video 
display 
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Head-up displays and weapon aiming sights 


Head-up display 

The Chinese built head-up display and weapon aiming 
system offers a 20° field-of-view display of all the cus- 
tomary navigation and weapon aiming modes such as 
continuous computed impact point, line and release 
point, missile lead and pursuit attack, auto-land and 
data link guidance. 


CHINA, PEOPLE’S REPUBLIC 


Specifications 
Weight: 27.5 kg 
Power supply: 200 V AC 


Contractor 
China National Aero-Technology Import and Export. 


CTH 3022 head-up display 

The CTH 3022 head-up display for the Rafale is a holo- 
graphic 30° by 22° field-of-view HUD that displays com- 
puter generated symbology and FLIR imagery. 
Information is received from an associated symbol gen- 
erator unit. 


Status 
In development for the Rafale. 


Contractor 
Sextant Avionique. 


The CTH 3022 holographic HUD for the Rafale 


Electronic head-up display for the 
A330/A340 


The A330/A340 HUD comprises an Optical Display 
Unit (ODU) and a Head-Up Display Computer (HUDC). 

The ODU is installed in the overhead cockpit panel 
and is stowable behind the pilot’s head when not in use. 
It moves automatically along the mounting tray to the 
operating position. The combiner glass is collapsible 
and can move forward in a crash situation. The ODU 


The HUD for the A330/A340 


FRANCE 


consists of optical lenses and a combiner which pre- 
sents collimated symbology superimposed on the out- 
side world, a miniature high brightness CRT and an 
automatic brightness control system. The HUD controls 
are located in the ODU. 

The HUDC is located in the electronic bay. It is con- 
nected on one side to the display management com- 
puter and on the other to the ODU. The HUDC is 
designed around VLSI circuits. Input parameters 
received from two distinct channels are monitored so 
that false information is instantaneously detected. The 
HUDC includes BITE. The symbol generator is capable 
of driving two optical display units. 

The HUD includes growth potential for enhanced 
vision systems. 


Specifications 

Weight: (ODU) 10 kg, (HUDC) 5 kg 
Power supply: 115 V AC, 400 Hz 
Field of view: 30° x 24° 


Status 
In development. 


Contractor 
Sextant Avionique. 


Operational Sight Integrated 


System for Rafale 

The OPerational Sight Integrated System (OPSIS) for 
Rafale is a head-up sight and display fully integrated in 
a helmet. Symbology is displayed directly on the visor 
without any optics between the eye and the visor. The 
helmet is an ergonomically designed integral unit that 
weighs less than 1.45 kg, including electronics and 
mask. 

OPSIS provides both target designation and acqui- 
sition. Designation involves locking the weapon system 
on an identified target. Acquisition allows the pilot, with 
a simple move of the head, and without having to 
manoeuvre the aircraft, to bring a target detected by the 


The OPSIS helmet-mounted sight and display for Rafale 


onboard systems within his field of view, even if the tar- 
get is outside the field of view of the conventional HUD. 

OPSIS also provides continuous visor display of all 
parameters needed to carry out the mission, including 
piloting, navigation, aircraft operation, firing data and 
system and detection warnings. This means the pilot 
does not have to look down at the instrument panel dur- 
ing critical phases of the mission. 


Status 
First prototypes are scheduled for delivery in 1993 for 
flight testing. 


Contractor 
Sextant Avionique. 
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Para-visual display 

The para-visual display has been developed as optional 
equipment for the A320. Mounted on the glareshield, 
the instrument guides the pilot along the runway cen- 
treline during roll-out in poor visibility. Guidance is pro- 
vided by vertical white and black strips moving to the 
left or right according to the deviation from runway 
centreline. 

The display uses liquid crystal and is within the pilot’s 
field-of-view when looking outside. It is connected to 
the flight guidance system and to the flight warning 
computer of the aircraft, or equivalent sources. The sys- 
tem comprises the autoland warning and the picture 
generator. 


Specifications 

Dimensions: 150 x 155 x 36 mm 

Weight: 1 kg 

Interface: ARINC 429 HS discrete inputs (autoland 
warning control) 

Angle-of-view: 60° under day or night conditions 


Status 
Optional equipment for the Airbus A320. 


Contractor 
Sextant Avionique. 


Smart HUD 

The Smart Head-Up Display (SHUD) is a fully integrated 
head-up display with a 24° circular field-of-view. It is 
able to computerise and draw symbology and to pre- 
sent simultaneously FLIR video and flight information. 
The SHUD is particularly well adapted to combat air- 
craft upgrading. 


Status 
In production. 


Contractor 
Sextant Avionique. 


The Sextant Avionique Smart Head-Up Display 
(SHUD) 


T100 and T200 weapons sight for 


helicopters 

The T100 and T200 electromechanical head-up weap- 
ons sights show a collimated reticle which can be 
moved between -10 and +7° in elevation and +6° in azi- 
muth, angles compatible with the requirements for air- 
to-air and air-to-ground weapons launch. The device is 
mounted on the canopy frame of the helicopter, weighs 
2 kg and has a field-of-view of 7.5°. 

The sighting system is based on a modular concept. 
The basic component is the T100 single or T200 dual 
axis monocular sight head which can be used for both 
day and night weapon firing in conjunction with third- 
generation microchannel NVG. Sight recording by CCD 
camera has been validated for both training and oper- 
ational firing and is available as an option. The physical 
features of the sight head, such as its low weight, small 
size, simple and strong high performance optical sys- 
tem of Angenieux lens, diode array on micro-electronic 
support give it the capacity to produce a remarkably 
high quality image, both by day and night. 

The second main component of the sighting system 
is a control unit combining command and calculation 
functions. This unit includes the necessary controls for 
moving the sight head, symbology animation controls, 


The Sextant Avionique sight mounted on the canopy frame of a light helicopter 


The Sextant Avionique helicopter weapon sight 
head 


firing tables stored in its internal memory, weapon firing 
computation system for guns and air-to-air missiles and 
sighting telescope interface. The links with the missile 
system and telescope are designed in particular for 
export requirements and include coupling with Sextant 
Avionique’s Nadir computer for target designation. The 
system is equipped with a built-in automatic testing 
facility, with status information being displayed on the 
sight head. 

To meet the weaponry requirements of the French 
Army Gazelles which are equipped with guns and Mis- 
tral missiles, Sextant Avionique proposed a multipur- 
pose sighting and fire-control system comprising the 
above mentioned components that have already been 
qualified for the Gazelle. With this system, the pilot can 
fire the various weapons, including rockets, without any 


An example of the TMV 980A head-down display 
showing a typical digital map 


manipulation other than manual selection of functions 
on the front panel of the control unit. 


Status 

In production. The system has been installed on a wide 
variety of helicopters including the Eurocopter BO 105 
and BK 117, Sikorsky S-76 and Black Hawk, Bell 206, 
406 and 412, Westland WS 70 and McDonnell Douglas 
500/530. It has also been selected to equip the Gazelle 
helicopters of the French Army Light Aviation Corps 
and the Ecureuil helicopters of the French Air Force, 
and by Eurocopter for export versions of the Dauphin, 
Ecureuil, Gazelle and Puma. 


Contractor 
Sextant Avionique. 


TMV 980A head-up/head-down 
display 

The TMV 980A is an integrated head-up/head-down 
display system for the Dassault Mirage 2000 multirole 
fighter. It comprises a digital computer and processor 
to generate the display symbology and help with flight 
and weapon aiming computation and three display 
units: a VE 130 CRT head-up display, a VMC 180 inter- 
active multifunction head-down colour display and a 
VCM 65 complementary monochrome CRT for elec- 
tronic support measures information. 

The head-up display has a high resolution, high 
brightness CRT with a collimating optical system based 
on a 130 mm lens providing a wide total field-of-view. 
The binocular instantaneous field-of-view is increased 
in elevation by the use of a twin-glass combiner which 
transmits 80 per cent of the light incident upon it. Auto- 
matic brightness control, with manual adjustment, per- 
mits symbols to be read in an ambient illumination of 
100 000 lux. The system provides continuous compu- 
tation of tracer line in the air-to-air mode and impact and 
release points in the air-to-ground mode. 

The main head-down display presents, in red, green 
and amber on a 127 by 127 mm CRT radar display, 
information such as a radar map, synthetic tactical situ- 
ation and range scales, raster images from television or 
FLIR sensors and tactical data from the system itself or 
from an external source. 

A helmet-mounted sight may be integrated into the 
TMV 980A unit to improve target discrimination and off- 
boresight target designation. Another option is the sub- 
stitution of the VE 130 head-up display by a VEM 130 
system. 


Specifications 

Weight: (electronic unit) 9 kg 
(head-up display) 13 kg 

(VMC 180 head-down display) 14 kg 
(VCM 65) 4 kg 


Status 
In production for the Dassault Mirage 2000 fighter. 


Contractor 
Sextant Avionique. 


TMV 1451 electronic head-up 


display for commercial aircraft 

The TMV 1451 head-up display comprises the Optical 
Head Unit (OHU) and the Head-Up Display Computer 
(HUDC). The OHU is installed in the glareshield panel 
either behind the glareshield front panel or in the oper- 
ational or pull-out position with the combiner appearing 
in the forward field-of-vision of the pilot. The HUDC is 
located in the electronics bay. It is linked on one side to 
the display management computer and on the other 
side to the OHU itself. The HUD’s control panel is 
included in the OHU. 

The OHU is an electronic head-up display system 
designed specifically to be installed in the glareshield 
of commercial aircraft and particularly in the Airbus 
A320. The head-up display, linked to the existing air- 
craft systems, can be used for roll-out guidance, visual 
approach guidance and monitoring of automatic 
approach and flare. The OHU is linked to the HUDC 
which generates the symbology to be displayed 
according to the flight phase. 

The OHU consists of optical lenses and combiner 
which present collimated symbology to the pilot super- 
imposed on the outside world, a miniature high bright- 
ness CRT, an automatic brightness control which 
adjusts the symbol brightness to the required level and 
a control panel. Of limited volume, the OHU is designed 
and installed in such a way that the pilot’s lower field-of- 
vision is not interrupted. 

The head-up display computer is designed around 
VLSI circuits already in use in the display systems of 
A310 and A320 aircraft. Input parameters received 
from two distinct channels are monitored so that false 
information is instantaneously detected. The HUDC 
includes BITE. The symbol generator function of the 
computer is capable of driving two optical head-up 
displays. 


Specifications 

Weight: (OHU) 10.5 kg, 

(HUDC) 5 kg 

Power supply: 115 V AC, 400 Hz 
Field-of-view: 24 x 15° 
Reliability: (OHU) 5000 h MTBF, 
(HUDC) 13 000 h MTBF 


Status 
In production. 


Contractor 
Sextant Avionique. 


TMV 1901 combined head-up 


display and head-level display 

The VEH 3020/TMM 1410 (TMV 1901) combined 
Head-Up Display and Head-Level Display (HUD/HLD) 
has been developed for the Rafale. It is one of the main 
elements of the Sextant Avionique multi-display system 
designed for the new cockpit of the Mirage 2000-3 and 
2000-5. 
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The combined HUD/HLD is composed of the VEH 
3020 raster/stroke wide field-of-view holographic 
head-up display and the TMM 1410 head-level display 
which is capable of presenting collimated raster/stroke 
imagery. The TMV 1901 provides the pilot with two verti- 
cally juxtaposed collimated images. As a result, he can 
acquire in a wide field-of-view, without refocusing the 
eyes, all the data he needs to carry out his mission. In 
addition to the advantages of combined display, the 
wide angle raster/stroke HUD is of considerable benefit 
in air combat and night missions. 

In addition to the writing mode in conventional cur- 
sive symbology used for piloting, navigation, air-to-air 
missions and air-to-ground missions, the VEH 3020 has 
raster capacity, allowing the system to provide the pilot 
with FLIR and synthetic TV imagery. Associated with 
the HUD, the HLD gives the pilot complementary infor- 
mation and raster imagery such as radar, FLIR, recce 
TV and synthetic TV, according to the mission. 


Specifications 

Volume: 19 | 

Weight: 24 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 V DC 


HLD 
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The Sextant Avionique TMV 1451 electronic head-up display for commercial aircraft 


Sextant Avionique head-up displays. Left to right: VE 130, VE 110 and VE 120 


Status 
In production for the Mirage 2000-3 and 2000-5 and 
Rafale. 


Contractor 
Sextant Avionique. 


TMV 1952 combined head-up 


display and head-ievel display 

The TMV 1952 combined Head-Up Display/Head-Level 
Display (HUD/HLD) is composed of the raster/stroke 
VEM 130 head-up display and the TMM 1410 head-level 
display which is capable of presenting collimated raster 
and stroke images. 

The TMV 1952 provides the pilot with two collimated 
images in close vertical juxtaposition. The pilot can 
acquire in a wide field-of-view, without the need to re- 
focus his eyes, all the data he needs. 

In addition to the conventional cursive symbology 
writing mode used for piloting, navigation, air-to-air mis- 
sions and air-to-ground missions, the VEM 130 has ras- 
ter capability which allows the system to provide the 
pilot with FLIR and synthetic TV imagery. 

Associated with the HUD, the TMM 1410 HLD gives 
the pilot complementary information and raster ima- 
gery, such as radar, FLIR, and recce TV, according to 
the mission. 


Specifications 

Volume: 18 | 

Weight: 23 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 
28 VDC 


Status 
Designed for aircraft such as the Super Etendard, 
Alphajet and Mirage Ill, V, F1 and 2000. 


Contractor 
Sextant Avionique. 


VE 110, VE 120 and VE 130 
head-up displays for combat 
aircraft 


Sextant Avionique has developed a full family of 
head-up displays for tactical aircraft of various sizes 
and sophistication. The displays include advanced soft- 
ware for each phase of a flight, allowing accurate 
attacks as well as navigation and piloting. 

The VE 120, chronologically the first of the family, 
was configured to the Dassault Super Etendard and 
Mirage F1. The VE 110, especially designed for small 
cockpit tactical or trainer aircraft such as the most 
recent version of the Dassault Alpha Jet, has the most 
compact Pilot’s Display Unit (PDU). 

The VE 130, with a larger PDU, is fitted to both ver- 
sions of the Mirage 2000. The instantaneous fields-of- 
view of the dual-combiner displays are typically about 
20° in azimuth and 15 to 18.5° in elevation, depending 
on aircraft type. 


Specifications 

VE 110 

Dimensions and Weight: 

(PDU) 427 x 123 x 125 mm, 8-10 kg 
(EU) % ATR, 8-9 kg 


Contractor 
Sextant Avionique. 
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VEM 130 and VEH 3020 combined 


head-up and head-level displays 
The VEM 130 is a derivative of the VE 130 which 
includes an additional capability for raster FLIR image 
presentation at head level. This display gives a field-of- 
view of 14 x 10° and the green phosphor raster display 
can be set at 525, 625 or 675 lines, 50 or 60 Hz. 

The VEH 3020 has been fitted to the French Dassault 
Rafale demonstrator aircraft. It is a dual head-up and 
head-level display and also forms a part of the Sextant 
Avionique integrated multi-display system designed for 
the Enhanced Mirage 2000. The VEH 3020 HUD is a 
dual raster/cursive type, while the TMM 1410 head- 
level display is the same as that employed in the VEM 
130 system. 


Specifications 

VEM 130 

Dimensions and Weight: 

645 x 378 x 145 mm (plus combiner glass), 23 kg 


VEH 3020 
Dimensions and Weight: 
645 x 382 x 158 mm (plus combiner glass), 24 kg 


Status 
The VEH 3020 has been selected for the Dassault Mir- 
age 2000-5. 


Contractor 
Sextant Avionique. 


The Sextant Avionique VEH 3020 integrated heaa- 
level and holographic head-up display 


VH 100 head-up display 


Sextant Avionique is developing a family of head-up dis- 
plays as a part of advanced weapon control systems in 
helicopters, in particular for the air-to-ground firing of 
Stinger or Matra Mistral missiles. 


Sextant Avionique’s new concept in aircraft cockpit display systems 


The VH 100 is designed to provide comprehensive 
navigation and weapon aiming information to the heli- 
copter crew, while being small enough to obscure the 
crew’s vision to the minimum. In weapon aiming it can 
offer air-to-air rockets and guns and air-to-ground guns 
and missile symbology and for navigation the display is 
compatible with NVG. The system comprises a pilot’s 


Twin VH 100 head-up displays installed on the C-160 Transall 


display unit, an electronics unit and a control panel. The 
total field-of-view is 20°. 

The VH 100 has been flight-tested fitted to a Gazelle 
in France on OH-58 and Bell 406 helicopters in the USA 
and BO 105 in Germany. It has been selected for the US 
Army’s OH-58 helicopter Stinger missile sight subsys- 
tem programme. Initial flight trials were completed in 
Autumn 1986. Hamilton Standard is Sextant Avio- 
nique’s partner in this programme. 


Specifications 

Volume: (pilot display unit) 0.0045 m° 
(electronics unit) 0.0031 ms 

Weight: (pilot display unit) 2.99 kg 
(electronics unit) 1.99 kg 

Power supply: 28 V DC, 2.5A 

Total field-of-view: 20° 

Instantaneous field-of-view: up to 20° max 
Reliability: >3600 h MTBF 


Status 

In service in US Army OH-58 helicopters. 210 out of 420 
units have been delivered. Twin VH 100 HUDs have 
been selected for the C-160 Transall upgrade. 


Contractor 
Sextant Avionique. 


APX M 334 sights for helicopters 


The designation APX M 334 covers a family of roof- 
mounted sighting systems for helicopters. All are single 
eyepiece devices and have magnifications of x3 and 
x10 with corresponding 300 and 90 mrad fields-of- 
view. The line-of-sight is stabilised within 0.1 mrad and 
controlled in elevation and azimuth by precessing the 
stabilising gyroscopes of the mirror, with continuously 
variable sweeping speeds. 


The principal requirement of the M 334 series is to 
provide an operational system able to detect a target at 
a range of about 4.5 nm (10 km) and recognise and 
identify a tank at 2.3 nm (5 km). An optional special TV 
camera arm allows the recording of observed images 
by a video recorder. 

Variants of the basic system have specific 
capabilities: 


M 334: observation and manually guided missile firing 
M 334-04 Athos: observation and firing of manually 
guided missiles or seeker-head missiles 

M 334-25: observation sight with rangefinding and tar- 
get localisation. When used in conjunction with a navi- 
gation system it constitutes the Osloh Ill system giving 
target absolute position. When used in connection with 
an aiming collimator it constitutes the Oshat system for 
air-to-ground gun and rocket firing 


M 334 Herlis: observation of terrain and targets. 
Rangefinding and designation of targets up to 4.5 nm 
(10 km). Firing of laser-guided missiles 

M 397 HOT: observation sight able to fire HOT auto- 
matic infra-red guided missiles produced by the 
Franco-German Euromissile partnership. 


Status 

All members of the M 334 family are currently in pro- 
duction and service. A total of 1500 systems are in oper- 
ation in 30 countries. 

The sight has been fitted to such helicopters as: the 
Eurocopter Gazelle 341 and 342 and Super Frélon SA 
321; Westland Wasp, Lynx and WG 13; Bell 204, 205, 
206/OH-58 and 212; Sikorsky SH-3D, Hughes 500 and 
530, Agusta A 109, Eurocopter BO 105 and BK 117. 


Contractor 
SFIM Industries. 


Herlis day and night sight 

Herlis is a day and night sight for light armed reconnais- 
sance and combat helicopters. It has the same mech- 
anical interface as the APX M334/397 family and, 
therefore, allows an easy upgrading of existing fleets of 
light helicopters. 

Herlis features a high performance laser range- 
finder/designator, advanced thermal imager and direct 
view optics. The sight is fully versatile for all light heli- 
copter missions, including the firing of laser guided 
weapons such as Hellfire. The architecture of Herlis 
allows easy upgrading from the day configuration to the 
day and night one. 


Contractor 
SFIM Industries. 


The Herlis gyrostabilised day and night sight 


Oshat system 
The Oshat system is intended for tactical support 
helicopters. 

The Oshat system is composed of an APX M 334-25 
gyrostabilised sight with a CILAS TCV 115 laser range- 
finder which, in conjunction with a gyromagnetic com- 
pass and vertical gyro, enables localisation of a target 
with respect to the helicopter. Oshat is associated with 
a head-up display for the gunner, an armament com- 
puter and an armament system consisting of guns, 
rockets or air-to-air missiles. 


Specifications 

Weight: 26 kg 

Power supply: 115 V AC, 40 VA 

28 V DC, 150 W 

Sight magnifications: <3.2 and «10.8 
Fields-of-view: 17.2° and 5.2° 

Laser: (wavelength) 1.06 um 

(peak power) 4 MW 

Range: 320 m-20 000 m 

Accuracy: +10 m 


Status 
In production. 


Contractor 
SFIM Industries. 
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The SFIM APX M 397 sigh 


Osloh Ill system 
The Osloh Ill is a target localisation system for light 
observation helicopters. 

The Osloh Ill system is composed of the APX M 
334-25 gyrostabilised sight with a CILAS TCV 115 laser 
rangefinder and Sextant Avionique Nadir Mk 1 navi- 
gation computer. 

The sight and the rangefinder, associated with a 
gyromagnetic compass and vertical gyro, enable the 
localisation of the target with respect to the helicopter. 
The navigation computer provides the present position 
of the helicopter in geographic or UTM co-ordinates. 
The conjunction of these two gives target localisation in 
geographic or UTM co-ordinates. 


Specifications 

Weight: 26 kg 

Power supply: 115 V AC, 400 Hz, 40 VA 
28 V DC, 150 W 

Field-of-view: 17.2° and 5.2° 

Laser: (wavelength) 1.06 um 

(peak power) 4 MW 

Range: 320 m-20 000 m 

Accuracy: +10 m 


Status 

Mass produced for several foreign countries for the SA 
341/342 Gazelle helicopter. The system can also be fit- 
ted on those helicopters which can take APX M 334 or 
M 397 sights. 


Contractor 
SFIM Industries. 


Sequoiah mission equipment 
system 


Sequoiah is a mission equipment system for light scout 
and escort helicopters performing the functions of both 
the Osloh Ill system for accurate localisation of targets 
and the Oshat system for close-up protection. It uses 
either the APX M 334-25 day sight or the gyrostabilised 
day and night sight fitted with a laser rangefinder. When 
this rangefinder is connected to a gyromagnetic com- 
pass and a vertical gyro it is possible to locate a target in 
relation to the helicopter. 

The Sequoiah system is made up of various equip- 
ment items which provide the helicopter with navigation 
for mission control, target localisation and fire-control 
of armament used for self-defence or for close support 
of land forces. 


Status 
In production. 


Contractor 
SFIM Industries. 


Strix sight for the Gerfaut 


helicopter 

The Strix sight for the Gerfaut version of the Eurocopter 
Tiger is similar in many ways to Viviane, the sight for fir- 
ing HOT missiles by day and night from Gazelle helicop- 
ters. The sight is fitted with a thermal imager, direct view 
channel, TV channel, high rate laser rangefinder and 
micromonitor used to project the thermal and TV video 
images and firing symbols into the sight eyepiece. 

The weapon system uses Strix as a data reference 
system so as to determine its exact line-of-sight in 
space. Sighting precision is ensured by automatic tar- 
get tracking on the TV and thermal channels. The sight 
is designed to maintain the stabilisation and precision 
of the line-of-sight throughout the entire operating 
range of the helicopter. Composite materials are used 
for the structure so as to obtain the best trade-off 
between the mass of the integrated sensors and its own 
mass. 


Status 
Under development for the Gerfaut version of the Eu- 
rocopter Tiger. 


Contractor 
SFIM Industries. 


The Strix sight for the Gerfaut helicopter 


Viviane day and night sights for 
helicopters 


Based on previous developments of optronic stabilised 
platforms flown as early as 1976, SFIM has designed 
the Viviane sight, which incorporates an appreciable 
weight saving and a performance better than that of 
previous systems, to meet the requirements of modern 
combat helicopters. 
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The SFIM day and night sight can be chin-, roof- or 
mast-mounted. Depending upon which sensors are fit- 
ted, it can perform day and night observation, range- 
finding, target localisation and firing by day or night of 
anti-tank automatic guided missiles or air-to-air heat- 
seeking missiles. This series includes Viviane, selected 


The SFIM Viviane day/night sight is fitted on this Eurocopter SA 342M Gazelle 


to add night capability to Euromissile’s HOT anti-tank 
missile system and a sight for day and night light obser- 
vation helicopter mission equipment systems. 


Status 
In full production. 
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The SFIM Viviane day and night sight has been 
selected by the French Army to equip its 
Eurocopter Gazelle helicopters armed with 
HOT missiles 


Contractor 
SFIM Industries. 


Head-up display for the 
Eurofighter 2000 


GEC-Marconi Avionics, leading a consortium with Tel- 
dix, Alenia and CESELSA, has been awarded the devel- 
opment contract for the head-up display for the 
Eurofighter 2000. The HUD will form part of the aircraft 
displays and controls subsystem and will provide the 
primary display of flight information to the pilot. 

The Pilot’s Display Unit (PDU) uses diffractive optics 
featuring a single element holographic combiner which 
consists of two glass elements bonded to produce a flat 
parallel sided assembly. An optically powered holo- 
gram is recorded on photosensitised gelatine on the 
spherical interface sandwiched in the assembly and 
acts as the collimating combiner. The resulting 
advanced optical system, manufactured using com- 
puter generated holographic techniques, provides new 
levels of display capability. Additionally, the uncluttered 
simplicity of the combiner support structure allows vir- 
tually a clear out-of-cockpit field-of-regard. The total 
field-of-view is 30° azimuth by 25° elevation and the 
instantaneous field-of-view is 30 by 20°. The display is 
required to operate in three modes: cursive, raster and 
raster/Ccursive. 

The optical module brightness levels are optimised 
to operate in a very high ambient light environment, 
whilst minimising solar reflection and maximising out- 
side world transmission and display uniformity from 
within the large eye motion box. 

Associated with the PDU is a complex HUD control 
panel, developed by Teldix, which is attached to the aft 
face of the unit and incorporates LED technology for 
multifunctional displays. 


Status 
In development. 


INTERNATIONAL 


The head-up display in development for the Eurofighter 2000 


Contractors 

GEC-Marconi Avionics, Rochester. 
Teldix GmbH. 
Alenia Defence Systems SpA. 
CESELSA. 


Head-up display for the Tornado 
Teldix (Germany) is jointly responsible with Smiths 
Industries (UK) and Ottica Meccanica Italiana (Italy) for 
the development of the head-up display system for the 
Panavia Tornado. 

The system consists of a Pilot’s Display Unit (PDU) 
and an Electronics Unit (EU). The PDU incorporates a 
5 in (127 mm) CRT with deflection amplifiers and an 
extra high tension power supply. It also includes the 
reflector, lens assembly and combining glass. The con- 
trol panel for the display is on the PDU. The optical sys- 


tem incorporates a standby sight in case of HUD failure 
and a mounting support for a recording camera. 

The EU includes a digital computer for symbol gener- 
ation, symbol motion and fire-control functions and is 
programmable to customer requirements. The elec- 
tronically generated symbols are automatically 


Teldix is a partner with Smiths Industries and 
Ottica Meccanica Italiana in the design and 
production of the head-up display for the Panavia 
Tornado 


International—Israel / HEAD-UP DISPLAYS AND WEAPON AIMING SIGHTS 553 


adjusted by a photo-electric cell toa preset brightness Status Contractors 

level, to cater for conditions ranging from bright day- —_|n production. Teldix GmbH. 

light to non-dazzle viewing at night. The BITE circuits Smiths Industries Aerospace & Defence Systems 
allow for the direct detection of a defective assembly. Ltd. 


Ottica Meccanica Italiana SpA. 


Helitow scout and weapon system 
Helitow is a helicopter-mounted day and night anti- 
armour and scout observation system. ete 

For day scout missions the Helitow Observation Sys- 
tem (HOS) provides x3 and x12 direct view optics to 
give the gunner or co-pilot a sharp close-up true colour 
picture to locate and identify the enemy. The HOS FLIR 
vision system is utilised for night and improves target 
visibility under conditions of battlefield obscurants. The 
stabilised sight is held steady by rate-integrating gyros, 
allowing the gunner to locate and track targets accu- 
rately. Since the sight can be roof- or nose-mounted, it 
is compatible with almost all helicopter configurations. 
In addition to FLIR, Helitow options include laser range- 
finder, laser rangefinder/designator for target desig- 
nation and gun camera for mission review and 
reconnaissance. 

Helitow is a modern lightweight, low-cost modular 
system utilising digital electronics to provide precise 
missile launch and control to target impact. The modu- 
lar Helitow system was designed to be compatible with 
almost all helicopter configurations. Helicopter mis- 
sions can be quickly and easily changed when the Heli- 
tow launchers are removed. 

The day and night anti-armour Helitow system can be 
used with all Basic and I-TOW missiles, the present pro- 
duction of TOW 2A missiles and laser guided Hellfire 
missiles. Helitow launches and guides Basic TOW, 
I-TOW, TOW 2, TOW 2A and Hellfire missiles. Auton- 
omous Hellfire capability is provided by a stabilised 
laser designator. 

With the modular Helitow design, growth potential to 
upgrade configurations is preplanned. Starting with the 
day only HOS, upgrades can easily provide day and 
night operation, or laser rangefinding or laser desig- 
nation. Helitow configurations include HOS for day or 
night scout operations, Basic Helitow for day scout and 
anti-armour TOW operation without countermeasures, 
Helitow 2 for day and night scout and anti-armour oper- 
ation with full TOW 2 thermal tracking capabilities and 
Helitow/Hellfire for day and night scout and anti-armour 
operations with autonomous Hellfire and full TOW 2 
thermal tracking capabilities. 


As ALLIS 


The Helitow airborne anti-armour system 


Status 

Six countries have ordered 160 systems for use on five 

different military helicopter types. These countries are Saudi Arabia on the Bell 406 Combat Scout, Italyonthe | Contractors 

Sweden on the Eurocopter BO 105, Denmark and a Agusta A129 Mangusta and Belgium on the Agusta =‘ Saab Instruments AB. 

Pacific Rim country on the Eurocopter AS 550 Fennec, A 109. Electronics and Space Corporation. 


Display and sight helmet 

The Elbit Display And Sight Helmet (DASH) allows the 
crew of a combat aircraft to direct missiles or sensors 
on to targets or points of interest by simply looking at 
that point. Head position, and hence sightline, is com- 
puted. DASH slaves all armament systems to the pilot’s 


ISRAEL 


: 
The third generation of Elbit’s DASH weighs under 
1.6 kg Units of Elbit’s DASH helmet-mounted sight 
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line-of-sight. The pilot directs missiles, radar and INS to 
specific targets by looking at them and receives feed- 
back on his visor on the target that has been acquired. 
The pilot can also point out a target to a second crew 
member by looking at it. 

DASH presents the head-up display information 
directly on the pilot’s visor so that he is always aware 
of flight conditions and so on. The position of a 
target seen by one crew member can be electronically 
cued in the visor of any other person linked into the 
system. 


Specifications 

Instantaneous field-of-view: 20° 

Angular coverage: (azimuth) +160°, (elevation) +70°, 
(roll) +60° 

Added weight on helmet: 300 g 


Status 
In production and operational on the Israeli Air Force 
F-5, F-16 and Phantom 2000. 


Contractor 
Elbit Ltd. 


Helicopter night vision head-up 
display system 

Elbit has developed a head-up display system which 
projects flight data into the view of a pilot’s night vision 
goggles enabling him to keep watch outside the cock- 
pit while remaining aware of speed and altitude. 

The electro-optical ANVIS/HUD system combines 
the image seen through the night vision goggles with 
computer generated graphics and digital symbology. 
Information gathered by the computer from the helicop- 
ter’s systems is processed and displayed on a CRT. 
From there, the symbology is combined with the image 
seen through the NVG. The stroke display integrates all 
the information required by the helicopter pilot such as 
horizontal and vertical attitude, air data, navigational 
data and warnings. 
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Components of the Elbit night vision head-up display 


The system may be easily mounted on any NVG and 
no changes are necessary. The display does not inter- 
fere with and does not degrade the NVG image. It is 
compatible with second- and third-generation goggles, 
does not restrict head movement, can be easily 
disconnected and can be used with NBC masks or 
spectacles. 


Specifications 

Weight: 0.11 kg 

Power supply: 28 V DC 
Field-of-view: 32 x 24° 
Resolution: 512 x 512 pixels 


Status 

A US Army contract calls for production of up to 3000 
systems for US Army AH-1F, UH-60A and L, UH-1H and 
V, OH-58A and C, CH-47 helicopters and US Marine 
Corps UH-1N and CH-46E helicopters. 


Contractor 
Elbit Ltd. 


These Elbit night vision goggles are used in associ- 
ation with the night vision head-up display system 


Model 849 HUD 

The El-Op Model 849 HUD consists of a Pilot Display 
Unit (PDU) and a Power Supply Unit (PSU). It features a 
stroke display and also operates as a standby sight. 
The Model 849 is designed for small cockpits. There is 
provision for an up-front control panel and cockpit TV 
sensor. Automatic BIT for the PSU is included. Interface 
to other equipment is through logic discretes. 


Specifications 

Weight: (PDU) 7.5 kg, (PSU) 7.5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 100 W 
28 V DC, 30 W 

Total field-of-view: 20° circular 

Typical instantaneous field-of-view: 

(horizontal) 16° x (vertical) 12.5° 


Status 
In service in the A-4 Skyhawk, L-39 and IA 63 Pampa. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Model 967 HUD 

The Model 967 HUD is available in two variants: the 
double combiner 967A and the single combiner 967B. 
Both are designed for medium to large cockpits. 

Each variant consists of a pilot’s display unit with inte- 
gral power supply, CCTV sensor and up front control 
panel. Each also features stroke, RS170, CCIR and 
RS343 raster and stroke-on-raster displays and oper- 


The El-Op Model 849 HUD 


ates as a standby sight. The integral BIT is automatic or 
manually initiated. 


Specifications 

Weight: 21 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 170 W 
Field-of-view: 28° x 28° 


The El-Op Model 979 HUD 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Model 979 HUD 

The El-Op Model 979 HUD consists of a Pilot’s Display 
Unit (PDU) and Power Supply Unit (PSU). It features a 
stroke display and also includes a standby sight. The 
979 is designed for medium size cockpits. There is pro- 
vision for an up-front control panel and cockpit TV sen- 
sor. The integral BIT is automatic or may be manually 
initiated. Interface to other equipment is through logic 
discretes. 


Specifications 

Weight: (PDU) 19 kg, (PSU) 5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 100 W 
28 V DC, 50 W 

Total field-of-view: 24° circular 

Typical instantaneous field-of-view: 

(horizontal) 16° x (vertical) 14° 


Status 
In service in the Kfir and F-5. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Model 980 HUD 

The El-Op Model 980 HUD is available in two variants: 
the 980W and the 980I. Both are designed for large 
cockpits. 

The 980W consists of a combined Pilot’s Display Unit 
(PDU), Display Processor Unit (DPU), Power Supply 
Unit (PSU), TV sensor and Up-Front Control Panel 
(UFCP). It features a raster or stroke display. 

The 9801 is similar to the 980W but includes an inte- 
gral radar display. 


Specifications 

Weight: (980W) 30 kg, (980!) 35 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 60 W 

28 V DC, 30 W 

Total field-of-view: (Q980W) (horizontal) 30° x (vertical) 
Pile 

(9801) (circular) 24° 

Typical instantaneous field-of-view: 

(980W) (horizontal) 25° x (vertical) 17° 

(9801) (horizontal) 19° x (vertical) 17° 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Model 981 HUD 

The El-Op Model.981 HUD consists of a Pilot’s Display 
Unit, Display Processor Unit, cockpit TV sensor and 
power supply unit, all combined into a single package. 
It features a raster and stroke display and air-to-air and 
air-to-ground modes. Interface to other equipment is via 
a MIL-STD-1553B multiplexer bus, or analogue, syn- 
chro or discrete signals. The integral BIT is automatic or 
manually initiated. 


Specifications 

Weight: 43 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 530 W 

28 V DC, 30 W 

Total field-of-view: (horizontal) 30° x (vertical) 21° 
Instantaneous field-of-view: (horizontal) 30° x (verti- 
cal) 20° 


Status 
In service in the Israeli Air Force Phantom 2000. 


Contractor 
El-Op Electro-Optics Industries Ltd. 
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The El-Op Model 980! (left) and Model 980W (right) 


Model 982 HUD 


The Model 982 HUD consists of a pilot’s display unit 
with integrated cockpit TV sensor, up-front control 
panel and power supply unit. It is designed for medium 
size cockpits. The Model 982 features a stroke display 
and also operates as a standby sight. The BIT is auto- 
matic or may be manually initiated. Interface to other 
equipment is through a digital bus or logic discretes. 


Specifications 

Weight: (PDU) 20 kg, (PSU) 5 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 120 W 
28 V DC, 50 W 

Total field-of-view: 24° circular 

Typical instantaneous field-of-view: 

(horizontal) 21.5° x (vertical) 18° 


The El-Op Model 982 HUD 


The El-Op Model 981 HUD 


Status 
In service in the Kfir and F-5. 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Model 989 HUD 

The El-Op Model 989 HUD consists of a Pilot’s Display 
Unit (PDU) with integral power supply unit and an Elec- 
tronics Unit (EU). It is designed for medium size cock- 
pits. It features stroke, raster and stroke on raster 
displays and also operates as a standby sight and has 
navigation, air-to-air, air-to-ground and test modes. 
Interface to other equipment is via a MIL-STD-1553B 
multiplexer bus or through logic discretes. The integral 
BIT is automatic or manually initiated. Provisions are 
made for an up-front control panel and cockpit TV 
sensor. 


Specifications 

Weight: (PDU) 20 kg, (EU) 10 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 60 W 
28 V DC, 30 W 

Total field-of-view: 24° circular 

Typical instantaneous field-of-view: 
(horizontal) 17° x (vertical) 17° 


Status 
In service in the AMX and F-5. 


Contractor 
El-Op Electro-Optics Industries Ltd. 
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The El-Op Model 989 HUD 


Helmet airborne display and sight 

The El-Op Helmet Airborne Display And Sight (HADAS) 
is acombined electronic/optical system providing holo- 
graphic visual display of navigation and weapon deliv- 
ery flight information in raster and stroke form on the 
pilot’s helmet visor. In order to ensure a lightweight 
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helmet, information gathered by the system computer 
is first processed and displayed ona CRT. The CRT pic- 


The helmet airborne display and sight developed 
by El-Op 


ture is then transmitted to a normal sized helmet visor 
by fibre-optic techniques. 

The system features and operational capabilities 
include: 

Information on point sensors, turreted weapons, 
missile seekers and crew members’ cueing signals to 
the operator’s line-of-sight by simply looking at the 
target 

Display of sensor, weapon, missile and crew line-of- 
sight information for target acquisition by the pilot 

Operation with global head-up display capability, 
allowing the display of collimated symbols throughout 
the entire field-of-view, representing critical flight, navi- 
gation and fire-control information 

Display of normal sized video imagery from FLIR 
night vision sensors directly in front of the operator’s 
eye 

Reduction in weapon launch time and improvement 
in weapon delivery accuracy 

Reduction in workload of the crew members. 


Specifications 

Dimensions: (head motion box) 500 x 400 x 200 mm 

Angular limits: (azimuth) +160° 

(elevation) +90 to —70° 

(roll) +60° 

Instantaneous field-of-view: (horizontal) 30° x (verti- 
cal) 22° 

Field-of-regard: as wide as the ability to move the head 
in the cockpit 

Contrast ratio: 1.3 against 10 000 ft-lamberts ambient 
Shades of grey: 6 against 50 ft-lamberts ambient 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Knight’s Eye helmet-mounted 


sight system 

The Knight’s Eye helmet-mounted sight system pro- 
vides precision non-contact electro-optical Line-Of- 
Sight (LOS) measurement for the pilot in fixed-wing air- 
craft and helicopters. 

The system consists of a LOS computer, LOS 
measurement sensor and an array of add-on symbols 
adaptable to any helmet configuration. The system is 
designed specifically to enable wide angle accurate tar- 
get acquisition in combination with weapons and sen- 
sors for air-to-air, air-to-ground, navigation and night 
missions. 

Knight’s Eye may be readily integrated with helmet- 
mounted displays in existing or new aircraft systems 
and is compatible with NVG. 


Specifications 

Dimensions: (head motion box) 500 x 400 x 200 mm 
Accuracy: 2 mrad RMS over central 30° 

Angular limits: (azimuth) +160° 

(elevation) +90° to -70° 

(roll) +6° 

Angular rate limit: 150°/s 


Contractor 
El-Op Electro-Optics Industries Ltd. 


Gyrostabilised sighting system 

The gyrostabilised sighting system is designed for light 
aircraft, helicopters and armoured vehicles and is a 
dual magnification periscope with the optical head out- 
side the vehicle, free to scan in elevation and azimuth, 
and gyrostabilised to eliminate image movement due to 
aircraft movement or vibration. It can be controlled by a 
joystick slaved to an external designator or the desig- 
nator can be slaved to the sight. The coating of the 


Tamam’s stabilised long-range observation system 


stabilised mirror is effective over a wide spectral range 
from visual to near infra-red and so can be used with la- 
ser or infra-red devices in conjunction with visual 
equipment. 

A television camera permits viewing by both eyes 
and enhances penetration of haze. A video recorder 
allows a flight to be run through for post-mission analy- 
sis or training purposes. An infra-red goniometer can be 
attached to the sight for accurate launch and automatic 


guidance of missiles against armoured targets. Like- 
wise, a laser rangefinder permits target ranging and the 
system can be integrated with a low-light television 
camera for passive, undetectable night vision. 


Specifications 

Weight: 25 kg 

Scan angles: (azimuth) 360°, (elevation) -30 to +40° 
Stabilised tracking rate: up to 10° in both axes 
Magnification: <2.5, x10 

Field-of-view: 20°, 5° (depending on magnification) 
Electrical pick-off accuracy: 0.1-0.2 mrad 


Status 
No longer in production. 


Contractor 
Tamam Precision Instrument Industries. 


Stabilised long-range observation 


system 

The Stabilised Long-range Observation System (SLOS) 
provides for visual sighting and detection of targets 
from a distance of 54 nm (100 km) or more, depending 
on altitude, serving as an intelligence source for all 
manner of military operations. The information may be 
transmitted to a ground station by secure data link. 


Contractor 
Tamam Precision Instrument Industries. 


Head-up display for the AMX 

Alenia has collaborated with OMI to produce the Type 
35 HUD for the AMX. OMI designed the Pilot’s Display 
Unit (PDU) and Alenia was responsible for the Symbol 
Generator Unit (SGU) using its MARA family of data pro- 
cessors (see the Data Handling section). The symbols 
generated can be changed by software and a display 
recorder, using either tape or film, can be fitted to the 
display. 


ITALY 


Specifications 

Dimensions: (PDU) 136 x 350 x 650 mm 
(SGU) % ATR short 

Weight: (PDU) 13.75 kg 

(SGU) 8.5 kg 

Power supply: 115 V AC, 400 Hz 


Status 
In production for the AMX. 


Contractors 
Alenia SpA. 
Ottico Meccanica Italiana SpA. 


The Alenia/OMI head-up display for the AMX 
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Helios helicopter observation 


system 
The Helios is a roof-mounted observation system for 
scout/rescue helicopters. The system has x3 and x12 
magnification, high resolution optics (by the UK com- 
pany Pilkington) and high stabilisation accuracy. The 
eyepiece arm protruding into the cockpit can be 
stowed close to the roof when not in use and the eye- 
piece height is adjustable. The system comprises five 
units: roof-mounted sight head, electronic unit, control 
panel, control unit and line-of-sight indicator. 

The Helios has provisions for laser rangefinder/des- 
ignator and thermal imaging system for night vision. It 


RGS Series weapon aiming 


systems 
The RGS Series is a comprehensive range of airborne 
weapon aiming systems, from the simplest of aiming 
devices to the more sophisticated type of lead comput- 
ing HUDs. The compact size of the RGS Series allows 
easy installation in the smallest of cockpits, making it 
suitable for small turboprop and jet trainers. When 
cockpit space is particularly restricted, low profile ver- 
sions of the sight heads can be provided. All variants of 
the Series utilise the same sight head/cockpit interface. 
Although the primary role of the RGS Series is for use 
in trainer aircraft, the more sophisticated derivatives 
can be utilised as alternatives to full HUDs. The Series 
includes the RGS1 universal manually operated fixed 
type sight, RGS2 basic lead computing rate gyro sight- 
ing system, RGS2A compact gyro gunsight and 
weapon delivery computer for enhanced ground attack 
capability and RGS2R laser augmented system based 
on a microprocessor for high speed low level attacks. 
The RGS‘1 is a fixed optical sight head which pro- 
vides a basic weapons delivery system. Incorporated in 
the sight head are a combining glass, fixed plane mir- 
ror, moveable spherical mirror and injected reticle sys- 
tem. Utilising a 100mm wide aperture, the RGS1 
provides the pilot with biocular viewing, enhancing 
efficiency even in the most turbulent conditions when 
otherwise unavoidable head movements would cause 
loss of the aiming mark. For ease of viewing, the RGS1 
displays an aiming mark which is projected at infinity. 


SWEDEN 


can accept commands from laser warning receiver, hel- 
met sight or avionics systems for accurate target pos- 
itioning and generate outputs for weapons aiming. A 
camera port for a film or CCD camera is included to 
allow recording of the screen. 


Status 
In production. 


Contractor 
Saab Instruments AB. 


The Saab Instruments Helios lightweight modular 
sight for helicopters 


UNITED KINGDOM 


Compensations for ordnance characteristics, mode of 
attack and crosswind are made by deflecting the aim- 
ing mark in azimuth and elevation. These deflections 
are made manually using control knobs on either side 
of the sight head and are displayed, in mils, on indicator 
scales facing the pilot. A brightness control allows the 
aiming mark illumination to be varied according to pre- 
vailing light conditions. 

The RGS2 is a lead computing optical gunsight 
which comprises an optical sight head, computer and 
gyro unit and acontrol unit. The sight head comprises a 
combining glass, fixed plane mirror and moveable 
spherical mirror which is suspended in gimbals, con- 
trolled by torque motors and displacement transduc- 
ers. An injected reticle system, with two reticle lamps, is 
also included. The mirror deflection is very accurately 
determined by the controlling signals and does not suf- 
fer from the temperature dependence and long term 
drift encountered in the frequently used open loop sys- 
tem. The computer and gyro unit houses the system 
electronic circuitry and a gyro pack. The electronics 
comprise circuits for weapon aiming calculations and 
the system power supply. The circuits are built of elec- 
tronic components assembled on plug-in printed circuit 
cards. The gyro pack consists of three miniature high 
precision rate gyros measuring aircraft pitch, yaw and 
roll rates. Output signals from these gyros control the 
deflections of the aiming mark in the sight head. The 
control unit operates the system and incorporates a 
built-in check function. A facility to set the aiming mark 
manually is also provided by this unit. 


* ll em os . sees nit . 
The twin RGS2 sight head installation in a Saab 
105 side-by-side two seat trainer 


The RGS2A has all the features of the RGS2 but util- 
ises a more powerful weapons aiming computer. This 
computer provides improved delivery of bombs and 
rockets by incorporating a CCIP function. 

The RGS2R has all the features of the RGS2A but 
with the integration of a separate laser rangefinder. 

The RGS2 Series can be used in a twin sight head 
arrangement for training purposes in which the instruc- 
tor’s and trainee’s aiming marks are deflected equally 
and in exact synchronisation. For light attack aircraft, 


558 HEAD-UP DISPLAYS AND WEAPON AIMING SIGHTS / UK 


the same principle can be used for slaving a laser 
rangefinder or an IR missile or radar homing device to 
the optical sight line of the sight head. 


Power supply: (RGS1) 28 V DC, 30 W Max 
(RGS2) 115 V AC, 400 Hz, single phase, 70 VA max 
28 V DC, 60 W max 


tere, Pilatus PC-7 and PC-9, Shorts Tucano, Embraer 
Tucano, |A-63 Pampa, Pucara and A-4 Skyhawk. 


Contractor 
Specifications Status Avimo Ltd. 
Dimensions: (control unit) 38 x 146 x 84 mm The RGS Series has been in operational service since 
(computer and gyro unit) 114 x 175 xX 275 mm 1982. RGS systems have been fitted to the BAe Hawk, 
Weight: (RGS1 sight head) 2.5 kg CASA Aviojet C-101, Aermacchi M.B.326 and M.B.339, 
(RGS2 sight head) 3.1 kg Agusta (SIAI-Marchetti) S.211, Northrop F-5, Fiat 
(control unit) 0.8 kg G-91R3, Saab 105, MB Vectro 2, Dassault Super Mys- 
(computer and gyro unit) 4.5 kg 
Roof sight for the Lynx Status Contractor 


In March 1986 British Aerospace announced it had 
been awarded a £60 million contract to update the roof 
sight used for firing TOW missiles from British Army Air 
Corps Lynx helicopters. The modifications include pro- 
vision for a thermal imager to give the sight day and 
night capability. The thermal imaging subsystem has 
been developed by GEC-Marconi Avionics. 


British Aerospace won the original contract to supply 
the sights, which are to a Hughes design, in 1986 and 
over 130 units have been delivered. 


British Aerospace Defence Dynamics Division. 


Advanced panoramic helmet 


interface demonstrator system 

The Advanced Panoramic Helmet Interface Demon- 
strator System (APHIDS) is a two-phase programme 
designed to demonstrate the operational advantages to 
be gained from the integration of advanced man- 
machine interfacing techniques with a wide field-of- 
view binocular helmet-mounted display. Development 
of an integrated helmet system is the subject of a separ- 
ate technical demonstrator programme. This inte- 
grated approach is aimed at developing a system which 
maximises flexibility to cater for changing mission and 
crew requirements. Configuration will be mainly gov- 
erned by software, to allow the system to be dynami- 
cally reconfigured for the changing situation, crew 
preference or upgrades to the avionics system. 

The objective of the programme is to demonstrate 
the ability to provide a coherently integrated view of 
information drawn from sources such as tactical and 
terrain databases, aircraft instrumentation, weapons 
systems and data nets to enhance the crew’s aware- 
ness of the tactical situation through a three-dimen- 


sional display of threat zones, targets and navigational 
information. A second objective is to demonstrate a 
flexible and intuitive man-machine interface integrating 
technologies such as virtual panel, voice, head stabil- 
ised and direct visual control with advanced display 
systems. 

Phase 1 of the programme is a short study designed 
to assess the detailed operational aspects and systems 
requirements of APHIDS. The study will examine the 
crew information and interfacing requirements for 
APHIDS and then investigate the technology options 
for meeting these requirements. 

Phase 2 entails the building of a real-time cockpit 
demonstrator for trials to establish the detailed require- 
ments for a future airborne APHIDS. 


Status 
Technical demonstrator programme. 


Contractor 
Defence Research Agency, Farnborough. 


Oxygen mask-mounted sight 

The Oxygen Mask-Mounted Sight (OMMS) has been 
designed as a lightweight alternative to helmet- 
mounted sights which require a purpose built helmet. 
The sight consists of an LED light source which shines 
through a fixed reticle, a collimating lens and a perspex 
combiner which has a dichromic coating. 

The sight has been cleared for flight in fast jets and 
has successfully passed air blast and ejection seat 
tests. A developed version is to be produced which will 
be interoperable with night vision goggles. 


Status 
Flight trials of a prototype OMMS are in progress. 


Contractor 
Defence Research Agency, Farnborough. 


AF500 Series roof observation 
sights 


Since 1967 Ferranti and the optical company Avimo of 
Taunton have collaborated in the design of a family of 
sight-line stabilised weapon aiming devices, under the 
general designation AF500. The AF532 roof-mounted 
helicopter sight is the latest joint project in this field, 
superseding the AF120 sight introduced in 1970 and 
still operational in the British Army Air Corps’ Westland 
Scout helicopters. The new sight is half the weight of its 
predecessor, but confers a greatly improved optical 
performance. 

This gyrostabilised, monocular, periscopic telescope 
is designed for the gunner/observer in reconnaissance 
helicopters, particularly when scouting targets for anti- 
tank helicopters. 

The device has a built-in interface for a laser desig- 
nator and rangefinder which (if of Ferranti design) can 
be installed at first line level without the need for setting 
up or initial adjustment. It can also be adapted for night 
vision equipment, helmet sights and weapons, and 
there are facilities for attaching a television recording 
camera for training or intelligence gathering. The 
design of the optical system is such that the varying eye 
positions in different helicopter installations can be eas- 
ily accommodated. 

The gyrostabilised head protrudes above the roof for- 
ward of the rotor mast, while the down-tube and eye- 
piece extend downwards from the roof so that the 
eyepiece falls into a comfortable viewing position. The 
down-tube is adjustable in height and retracts side- 
ways, locking close to the roof when not in use. A con- 
trol handle is extended by the operator and adjusted in 
tilt so that it can be used with his right forearm resting 
on his knee. A horizontal thumbstick is used to steer the 
sight-line and a direction indicator, to show its direction 
relative to aircraft heading, is mounted on the glare- 
shield in front of the pilot. 

The sight provides a stabilised image of the chosen 
field of X2.5 magnification for search and X10 for identi- 
fication and laser operation. The sight line may be 


Pa ak 


steered through +30° and +120° in pitch and yaw 
planes respectively. 

AF580 systems, fitted with Ferranti laser ranger and 
target designators and integrated with a Collins auto- 
matic target hand-off system have been evaluated by 
the US Army in Bell OH-58C Kiowa helicopters. This 
combination of systems permits the range and bearing 
of the target to be determined by the observation heli- 
copter and transmitted by a data link to an attack heli- 
copter. Ina recent development a thermal image from a 
separate FLIR has been injected into the sight to permit 


The Ferranti AF532 sight unit installed on the roof of a British Army/Westland Gazelle helicopter 
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night observations. The FLIR and the sight are steered 
by the same controller. 


Status 

In service in British Army Air Corps’ Westland Gazelle 
helicopters following a contract awarded in February 
1984. Laser targeting equipment is now being fitted un- 
der a contract worth over £3 million. 


Contractor 
Ferranti International Ltd Aerospace Systems. 
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Type 4500 Series head-up display 
The 4500 Series head-up display system is primarily 
designed for light attack aircraft and trainers. Designed 
from the outset to be a dual mode cursive and raster 
display, the HUD is modular allowing the mechanical 
outline to be optimised to fit most aircraft installations. 

The display gives a 24° total field-of-view with a large 
instantaneous field-of-view available from the 4.5 in 
(114 mm) exit lens. P53 phosphor is used on the CRT, 
giving a very bright display. The upfront control panel 
gives complete control over the rest of the system. 

The interface unit or Head-up display Electronics Unit 
(HEU) is either a % ATR or % ATR box containing mul- 
tiple analogue and discrete synchro interfaces, 1553B 
R/T or bus control, 68020 or 1750A or GEC-Marconi 
Avionics DRACS processors and symbol generators 
and graphics processors. Full weapon aiming, mission 
computations and head-up and head-down display 
symbol generation are available. 

Since the introduction of the 4500 Series HUD, sys- 
tems have undergone rigorous flight trials on the Buc- 
caneer and Harrier Nightbird aircraft at the Defence 
Research Agency, Farnborough. An RAF Jaguar was 
fitted out with a GEC-Marconi Avionics system and flew 
early in 1989. The success of these trials was due in 
part to the flexibility of the highly programmable soft- 
ware in the HEU and the performance of the HUD in 
both cursive and raster modes. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


ASSIS 


The Type 4500 head-up display electronics unit 


Type 4510 head-up display 

The two-unit Type 4500 had its public debut in 1982. 
Initially a cursive head-up display, the FD 4500 became 
the basis for the FD 4510 designed for retrofit appli- 
cation on light strike and combat aircraft. 

The FD 4510 has both cursive and raster displays, 
the latter being selected by a switch on the upfront con- 
trol panel. The FD 4500 and 4510 are physically ident- 
ical and were based on the optical and symbol 
generation technology previously used on the COMED 
system (see entry in Cockpit displays, instruments and 
indicators section). The extensive production runs of 
COMED had removed any design problems, while the 
weapon aiming, interfacing and air data techniques 
were derived from a series of complete weapon sys- 
tems designed and built by GEC-Marconi Avionics. 

The FD 4510 head-up display provides a full suite of 
navigation symbology with steering and location cues 
available at all times and generates automatic or selec- 
ted weapon aiming symbology for all known air-to-air 
and air-to-ground weapons. Weapon release can be 
triggered manually or automatically at the pilot’s dis- 
cretion. The control panel allows the pilot to set up the 
navigation system, select and display modes during 
flights and then change to a raster display when the 
mission sensors, such as FLIR, come into play. 

The pilot’s display unit features a 25° circular field-of- 
view and is scaled 1:1 with the outside world. In order to 
achieve satisfactory brightness for the raster require- 
ments and to ensure night vision goggles compatibility, 
the FD 4510 uses a P53 phosphor. This permits good 
sunlight-readability in the cursive mode. It also allows 
permanent fitting of an anti-reflection filter, if required in 
a specific installation, without compromising the bright- 
ness requirement in any light conditions. 
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The Type 4510 head-up display in a New Zealand Air Force A-4 Skyhawk 
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The Type 4510 head-up display and display processor for the Canadian Air Force CF-5 upgrade 


The interface unit, contained in a % ATR short box, 
provides navigation and weapon-aiming solutions and 
waveform generation in both cursive or raster formats 
and can act as a 1553B digital bus controller if required. 

The head-up display is an integral part of various total 
system options, at present being considered in the ret- 
rofit market worldwide. The head-up display fits straight 
onto existing gunsight mounts and can, because of its 
compact size, meet the installation requirements of 
many types of light attack aircraft. 


Specifications 

Weight: (PDU) 12 kg, (WAC) 14 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 28 VA 
or 350 W 28 V DC 

Reliability: (PDU) 2053 h MTBF 

(WAC) 2054 h MTBF 


Status 

In production. In mid-1986 GEC-Marconi Avionics 
recorded its first major order for the Type 4510, as part 
of an avionics update programme for the McDonnell 
Douglas A-4 Skyhawks of the Singapore Air Force. At 
the same time the company won acontract to supply 22 
pilot’s display units, weapon aiming interfaces and 
video recording units to Lear Siegler as part of the 
avionics update programme for the New Zealand Air 
Force A-4s. Total value of both contracts to GEC-Mar- 
coni Avionics exceeded £20 million. 

GEC-Marconi Avionics announced in September 
1987 that it had been selected to supply prototype 
HUDs and weapon-aiming computers as part of an 
upgrade programme for the Canadian Air Force’s CF-5 
aircraft. Under contract to Bristol Aerospace of Winni- 
peg, two aircraft sets have been supplied and a pro- 
duction contract was awarded in 1990 for over 50 
systems. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


Display helmets 

GEC-Marconi Avionics, in association with Gentex and 
Pilkington Optronics, is developing the Crusader hel- 
met system for both fixed- and rotary-wing aircraft. The 
team is taking a fully integrated approach and is con- 
fighter/attack 


centrating on visor projection for 
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The Crusader helmet display system is under 
development 


applications. A 40° visor projected field-of-view has 
been demonstrated and is being further developed. 


Status 
In development. 


Contractors 

GEC-Marconi Avionics, Edinburgh. 
Gentex Corporation. 
Pilkington PE Ltd. 


High brightness wide angle 
conventional head-up display 


To cater for larger attack/fighter aircraft or those air- 
craft with less installation constraints, GEC-Marconi 
Avionics has developed a wide-angle conventional 
HUD with a 6.5 in (165 mm) exit lens. It has self-con- 
tained high and low voltage power supplies and is capa- 
ble of cursive and raster display with cursive-in-raster 
flyback. High brightness combiners give daylight view- 
ability of the raster FLIR image. 


Status 
In production for the Royal Air Force Tornado GR. Mk 1 
mid-life update. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


ISIS weapon aiming sights 

The Integrated Strike and Interception System (ISIS) 
has been designed for the aiming of guns, rockets and 
bombs in the close support role and for guns and miss- 
iles in air-combat. 

The ISIS sight can also use range information from a 
laser rangefinder and can serve as a low-cost alterna- 
tive to a CRT head-up display by displaying pointing 
information from a laser seeker such as the Martin 
Marietta Pave Penny or GEC-Marconi Avionics LRMTS. 
The company claims that adequate accuracy is cou- 
pled with low maintenance cost and high reliability. 


The GEC-Marconi Avionics high brightness wide- 
angle head-up display 


Operation is essentially the same for all members of 
the ISIS family. A two-axis rate gyro generates a lead- 
angle proportional to the rate of turn and a mirror 
attached to the rotor reflects the image of an illumi- 
nated reticle pattern through a collimating lens onto a 
combining glass and into the pilot’s field-of-view. 

In the ground attack role the reticle is depressed 
below the armament datum through an angle which 
compensates for the combined effects of the weapon’s 
ejection velocity, angle of attack of the airframe in the 
intended release conditions, the gravity drop of the 
weapon during its flight and the surface wind, if known. 
These angles may be set up by the pilot to suit the 
intended attack speed, dive angle and slant range at 
weapon release, or he may prefer to use a predeter- 
mined set of parameters for each type of weapon 
carried. 

In air combat the unit measures the rate of turn of the 
sight-line and scales it to target range, thus producing a 
first order lead-angle solution. 

To assist steering and enable the pilot to make allow- 
ance for sudden manoeuvres by the target, most sights 
include a second fixed reticle representing the gun 
axis. 


Specifications 

ISIS D-195R Mk 3 

Dimensions: (sight head) 243 x 251 x 132 mm 
Weight: (sight head) 4.1 kg 

(control unit) 1.36 kg 

(gyro interface unit) 1.63 kg 

(throttle unit) 0.2 kg 


Status 

In production for the British Aerospace Hawk strike/ 
trainer. The ISIS first entered service in 1968 and cur- 
rent users include the air forces of Argentina, Australia, 
Austria, Canada, India, Indonesia, Italy, Kenya, Norway, 
Singapore, the UK and Venezuela and the US Marine 
Corps. ISIS has been fitted to 25 different aircraft types 
including the Saab 105 (ISIS F-126), Fiat G91Y (ISIS B), 
Aermacchi M. B.326 (ISIS F-126), McDonnell Douglas 
A-4S (ISIS D-101), Northrop CF-5A (ISIS N), Northrop 
NF-5A (ISIS F-195R), BAe Hawk (ISIS D-195R), HAL 
Ajeet (ISIS F-195R), HAL HF24 (ISIS F-124), MiG 21FL, 
Mostar Galeb and LAS A-4C (ISIS D-126R). 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The D-195R, fitted to the British Aerospace Hawk trainer, is a typical member of the GEC-Marconi 


Avionics ISIS range of weapon sights 


Alpha sight system 

The Alpha sight system is a visor-projected helmet dis- 
play system. Comprising an optical subsystem, 
mounted assembly and associated electronics, all the 
equipment subassemblies fit into the standard Alpha 
helmet with minimum change to the basic helmet struc- 
ture. Sighting and cueing information is presented to 
the pilot by means of a high brightness red LED reticle, 
relayed by a prism and reflected into the pilot’s eye viaa 
dichroic patch coated on the inner surface of the clear 
visor. 

The Alpha sight is designed primarily for use in agile 
combat aircraft. Used in conjunction with a helmet 
tracking system the Alpha sight enables the pilot to per- 
form off-boresight missile target acquisition, thereby 
exploiting the advantages of air-to-air missiles which 
have the appropriate seeker head capability. The sight 
can also be used to point aircraft sensors and, with the 
reticle slaved to a sensor, to cue the pilot. 


Status 
In evaluation. The Alpha sight has been undergoing 
flight trials at DRA Farnborough. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The GEC-Marconi Avionics Alpha sight system is 
under development for agile combat aircraft 


AN/AVQ-29 head-up display for 
the A-7D and A-7K 

The AN/AVQ-29 head-up display was developed from 
the HUD which equips the F-16C/D (see later entry) in 
order to give the A-7 a full night attack capability when 
used in conjunction with an electro-optical sensor. 


Status 

In production. GEC-Marconi Avionics has also supplied 
HUDs for the YA-7F being built by LTV. The US Air 
National Guard may retrofit 337 aircraft to the standard 
being demonstrated in the YA-7F. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The GEC-Marconi Avionics HUD for the A-7D/K 


Falcon Eye helmet-mounted 
display 

The Falcon Eye Helmet-Mounted Display (HMD) has 
been developed under contract to Lockheed. This pro- 
vides an advanced biocular CRT display, integrated 
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with a lightweight helmet. It is driven from a single LRU 
electronics unit that generates fast and slow cursive 
symbology under the control of a MIL-STD-1750A pro- 
cessor, displayed with video received from a gimballed 
FLIR. 

The helmet display system is integrated with the HUD 
to provide a comprehensive day and night vision 
facility. 


Specifications 

Dimensions: (EU) 190 x 193 x 381 mm 
Weight: (including helmet) 1.75 kg 
(electronics unit) 15.9 kg 

Power supply: 115 V AC, 400 Hz 
Optics: biocular 

Field-of-view: 30 x 27° 

Eye relief: 26 mm 


Status 
In flight evaluation. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Head-up display and weapon 
aiming computer for the F-5 

In both the air-to-air and air-to-surface areas rapid tech- 
nological advances, especially in electronics and guid- 
ance systems, have quickened the pace of avionics 
obsolescence in a number of highly capable combat 
aircraft with years of airframe and engine life remaining. 
GEC-Marconi Avionics has developed a Head-Up Dis- 
play and Weapon Aiming Computer (HUDWAC) for the 


The GEC-Marconi Avionics HUD for the F-5E 


Northrop F-5E that, as an avionics upgrade, allows the 
performance and manoeuvrability of the F-5 to be com- 
bined with the advantages of head-up flight. 

The F-5 HUD utilises technology and hardware from 
other GEC-Marconi Avionics HUD programmes and 
performs air-to-air and air-to-surface weapon aiming 
calculations as well as delivering symbology for flight 
and navigation modes. The HUD is comprised of a Pilot 
Display Unit (PDU), an Electronics Unit (EU) and a 
Weapon Data Input Panel (WDIP). 

The PDU fits in an existing mounting tray. The PDU’s 
25° total and 15.75° vertical by 16.9° azimuth instan- 
taneous fields-of-view are achieved without impinging 
on the F-5’s ejection plane. A 16 mm cinematic camera 
is included in the PDU, but a TV camera is available as 
an option. The PDU control panel includes switches for 
controlling symbol brightness, standby sight selection 
and symbol declutter. Data entry is via a keypad on the 
same control panel. 

The EU will fit in all existing configurations of the F-5E 
in the same location as the LCOSS gyro lead computer 
which is removed for HUDWAC installation. It contains 
a power supply, integral cooling fans and the circuit 
cards for processing, symbol generation and interfac- 
ing with the F-5’s avionics systems. 

The HUDWAC in its baseline configuration interfaces 
with the F-5’s power supply, CADC, AHRS, fire-contro! 
system and AN/APQ-153, 157 or 159 radar. The system 
has also flown with the LN-93, with the H423 laser iner- 
tial navigation system and also with the LN-39. 
Optionally, the HUDWAC will interface with the AN/ 
APG-69(V) radar and the LN-39. 

The system software provides weapon aiming calcu- 
lations for weapons certified for F-5 carriage and is writ- 
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ten to display symbology which complies with 
MIL-STD-1787. The system has the capability to expand 
and handle the AIM-9P-4 missile line-of-sight and off- 
boresight aiming. 

The system operates in three modes: navigation, sur- 
face attack and air combat. 

In navigation and landing submode the display sym- 
bology shows speed, altitude, heading, velocity vector, 
pitch, bank, Mach number and g. Inertial navigation 
information when available is also displayed. 

Surface attack modes include Continuously Com- 
puted Impact Point (CCIP) and Continuously Com- 
puted Release Point (CCRP) displays. 

There are three air-to-air modes: missiles; Lead Com- 
puting Optical Sight (LCOS) for tracking 20 mm cannon 
attacks and dogfight, which combines missiles and 
guns; LCOS and snap-shoot or Continuously Com- 
puted Impact Line (CCIL) on the same display. 

The system has built-in test facilities to isolate faults 
to a particular LRU. Predicted MTBF for the HUDWAC 
is greater than 1400 hours. The HUDWAC’s support 
equipment includes a semi-automatic system test set 
which uses a 16-bit microprocessor. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Head-up display for air carrier and 


transport aircraft 

GEC-Marconi Avionics is utilising its latest C-17 and 
combat aircraft head-up display technology in the 
development of a HUD system for air carrier and trans- 
port aircraft. The system comprises a low-profile dis- 
play unit suitable for overhead installation on the 
flight-deck, processing and symbol generation 
elements. Cursive only, raster only and combined ras- 
ter/cursive displays are available. 

The system is designed to form part of a Cat IIIB 
hybrid landing system by augmenting an existing Cat 
IIIA approach system. It is also designed as a primary 
flight instrument for all phases of flight, with less than 
one critical failure in 10° flight hours. 

To achieve the required level of system integrity, a 
dual processor system is used with integrity monitor- 
ing. This approach uses one processor to perform the 
normal system functions, while the second processor 
independently monitors and assesses the output of the 
first processor to confirm the correctness of the dis- 
played information. 

The display unit contains the combiner, optical 
assembly, CRT, deflection amplifiers, local processor, 
electronics unit interface and high voltage power sup- 
ply. The single piece refractive combiner glass can be 
retracted to avoid impairment of the pilot’s external 
view. The field-of-view is 30° in azimuth by 24° in elev- 
ation. An alternative diffractive display system is under 
development using off-axis techniques and a single 
element holographic combiner. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Head-up display for the C-17 

The head-up display for the C-17 is claimed to be the 
world’s first HUD designed as a critical flight instru- 
ment. The unit, unlike other GEC-Marconi Avionics 
HUDs, has a single box, the electronics being built into 
the optical unit rather than being separate. It has a 30° 
azimuth by 24° elevation field-of-view and has twin inte- 
gral MIL-STD-1750A processors. Two HUDs are fitted 
to each aircraft, one each for pilot and co-pilot. When 
not required, each HUD can be folded away below the 
line-of-sight. 


Specifications 
Power supply: 115 V AC, 400 Hz, single phase, 100 W 
Reliability: 5000 h MTBF 


as EROS IRS 


Two GEC-Marconi Avionics single unit HUDs will equip each C-17 transport aircraft 


The HUD for air carrier and transport aircraft installed in a Gulfstream II aircraft 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Head-up display for the F-16 and 
A-10 

Notwithstanding the capability and growth potential of 
the standard General Dynamics F-16 head-up display, 
the US Air Force in the mid-1970s issued requirements 
to industry for an even more advanced system. This, in 
conjunction with improvements in other areas, would 
provide the basis for a substantial upgrading of the 
F-16’s effectiveness at a relatively early stage in its 
career under the designation Multinational Staged 
Improvement Program (MSIP). The specific improve- 
ment sought was the adoption of the Martin Marietta 
LANTIRN to permit the F-16 to operate in all weathers 
and at night. 

It was soon realised that the field-of-view needed for 
this would be far greater than that available with exist- 
ing head-up display technology. Conventional head-up 
displays with lateral and vertical fields of about 13.5 and 
9° respectively could be expanded to 20 and 15° using 
standard optics, but this would still be less than the field 
size the US Air Force has set as its ultimate objective. 

GEC-Marconi Avionics started developing a head-up 
display based on holographic techniques using the 
principles of diffractive optics and in July 1980 was 
awarded a General Dynamics’ development contract 
and initial production options totalling $103 million. By 
May 1982 the US Air Force had options on 603 holo- 
graphic head-up displays for F-16s and 250 Fairchild 
Republic A-10s as part of the LANTIRN programme. 
The system combines the wide-angle display geometry 
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Installation of the GEC-Marconi Avionics holographic head-up display unit in the General Dynamics F-16 
cockpit as part of the LANTIRN system 


F-16Cs and Ds have GEC-Marconi Avionics wide-angle head-up displays 


made possible by using hologram technology with a 
company developed method of combining raster and 
cursive symbol writing that greatly reduces the amount 
of equipment needed for day/night head-up display. 
The optical train uses three combiner glasses, each of 
which is a sandwich, the hologram being imprinted on 
to a gelatin filling. It provides a field-of-view of 30° lat- 
erally and 18° vertically. On the electronics side, it incor- 
porates MIL-STD-1589B high order language, 
MIL-STD-1750A airborne instruction set architecture 
and MIL-STD-1553B digital databus standards. 


Status 
In production for the F-16 with over 600 systems on 
order. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Head-up display for the F-16C/D 

In March 1983 GEC-Marconi Avionics announced a $50 
million order to begin production of a new, wide-angle 
non-holographic head-up display for the US Air Force 
General Dynamics F-16C/D fighter programme. This 
head-up display is based on development work under- 
taken for the US Air Force’s Advanced Fighter Tech- 
nology Integration (AFTI) programme. 

The new head-up display provides the latest elec- 
tronically generated symbols thrown up on a total field- 
of-view of 25° which is much wider than that attained 
with previous head-up displays. The instantaneous 
field-of-view (that is, the field seen by the pilot without 
moving his head) is 21° in azimuth and 15° vertical. 
GEC-Marconi Avionics believes this field-of-view is the 
most that can be achieved with conventional refractive- 
optics head-up displays. The system uses the same 
electronics unit as that developed for the LANTIRN sys- 
tem and the symbology and raster scan pictures are 
particularly suited to guidance and target acquisition at 
night or in poor weather. The system is claimed to rep- 
resent the first applications of MIL-STD-1750A pro- 
cessor architecture, MIL-STD-1553B digital data 
transmission and Jovial 73 MIL-STD-1589B high order 
language. 


Specifications 

Pilot’s display unit 

Dimensions: 635 x 163 x 170 mm 

Weight: 21.6 kg 

Power: 98 W (including 25 W for the standby sight) 
Predicted MTBF: >2000 h 


Electronics unit 

Dimensions: 337 x 180 x 191 mm 

Weight: 14.1 kg 

Addressable memory: 64 k words (48 k EPROM, 16 k 
RAM) 

Predicted MTBF: >1000 h 


Status 

In production for the US Air Force General Dynamics 
F-16C/D. The total number of systems on order is 2300, 
with over 1500 delivered. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Head-up display for the F-22 
GEC-Marconi Avionics has been selected to develop 
the head-up display for the Lockheed/Boeing F-22 
advanced tactical fighter. This will feature a single flat 
combiner which will ensure maximum clarity while pre- 
serving the degree of head freedom to perform oper- 
ations in a modern fighter aircraft. 

The Smart HUD is a critical flight instrument with the 
display processors and drivers in a single LRU. It uses 
diffractive optics featuring a single element holo- 
graphic combiner which consists of two glass elements 
bonded to produce a flat parallel sided assembly. An 
optically powered hologram is recorded on photosensi- 
tised gelatine on the spherical interface sandwiched in 
the assembly and acts as the collimating combiner. The 
resulting advanced optical system, manufactured 
using computer generated holographic techniques, 
provides new levels of display capability. Additionally, 
the uncluttered simplicity of the combiner support 
structure allows virtually a clear out-of-cockpit field-of- 
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The HUD for the US Air Force F-22 


regard. The total field-of-view is 30° azimuth by 25° elev- 
ation and the instantaneous field-of-view is 24 by 20°. 

The optical module brightness levels are optimised 
to operate in a very high ambient light environment, 
whilst minimising solar reflection and maximising out- 
side world transmission and display uniformity from 
within the large eye motion box. 

Associated with the PDU is a complex HUD control 
panel attached to the aft face of the unit which incorpor- 
ates LED technology and a colour camera system. 


Status 
In development. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Helmet tracker system 

The helmet tracker system is designed for fixed- and 
rotary-wing applications. It is a pulsed DC system for 
deriving the line-of-sight of the helmet. The system com- 
prises three functional components: a transmitter, 
receiver and signal processing unit. In addition, a small 
contro! panel may be necessary, depending on avionic 
system architecture. 

This tracking system provides full spherical coverage 
within an aircraft cockpit by means of an electromag- 
netic transducing technique. The system has no detri- 
mental effects on cockpit avionics and, because it is 
DC, is markedly less affected by metal interference 
than are AC systems (by a factor of approximately 10). 
Due to this, only one cockpit of an aircraft type needs to 
be mapped, rather than every individual cockpit as is 
the case with AC systems. 


Status 
In development. Selected for the German Armed 
Forces and UK technology demonstrator programmes. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Hudsight head-up display for the 
F-16 

The head-up display for the General Dynamics F-16 
fighter ordered by the US Air Force, six European 
nations and several other countries comprises an elec- 
tronic unit (effectively the head-up display’s brain), a 
rate sensor unit and a pilot’s display unit. 

The electronic unit is a small digital computer with a 
16 k EPROM memory. The system has spare capacity 
which has been used by General Dynamics to broaden 
the scope of the F-16’s fire-control computer. The 
head-up display communicates with the Westinghouse 
AN/APG-66 attack radar and the fire-control computer, 
air data computer and inertial navigation unit through 
the MIL-STD-1553 databus. 

The pilot’s display unit comprises the CRT assembly, 
the optical train and the control panel, all mounted ona 
rigid chassis. The optical combiner glass, provided by 
UK company Pilkington PE, is sufficiently strong to with- 
stand the aerodynamic loads resulting from damage or 
loss of the canopy. Also incorporated in the optical 
module is a standby sight which is independent of the 
principal electronic circuitry. The rate-gyro unit gener- 
ates the pitch, roll and yaw rates and normal acceler- 
ation needed for accurate air-to-air weapon delivery. 

The system operates in three modes: cruise flight 
management, ground attack and air combat. The two 
combat modes are subdivided into further modes, each 
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The GEC-Marconi Avionics head-up display dominates the General Dynamics F-16A instrument panel 
with its prominent combiner-glass and selector panel 


designed to provide the most effective information and 
guidance based on data from the F-16’s fire-control 
computer. 

In the cruise mode the head-up display shows speed, 
height, heading, vertical velocity, velocity vector, climb/ 
dive, Mach number, maximum available g and range 
and time to destination. 

In the ground attack mode there are five types of dis- 
play: continuously computed impact point, strafe, dive- 
toss, electro-optical and low altitude drogue delivery for 
retarded weapons. 

Air-to-air symbology is divided into four configur- 
ations for the built-in gun and various types of air com- 
bat missiles: snap-shoot (in which the system provides 
the guidance for transient gun firing opportunities), 
smooth tracking (again for the gun), air-to-air missiles 
and dogfight. In order to keep himself out of trouble 
from enemy fighters the pilot needs to monitor his 
speed and height constantly and so in all these air-to-air 
modes energy management scales may be selected in 
place of airspeed and altitude scales. 

The system has built-in test facilities to isolate faults 
to a particular LRU and predicted meantime between 
failure for the head-up display is now 870 hours. 


Status 

In production. The F-16 head-up display is the basis of a 
complex international production agreement. Twin 
lines for head-up display production for the US Air 
Force and export aircraft have been established in the 
UK and the USA (at the Atlanta plant of GEC-Marconi 
Avionics Inc), while production for the NATO F-16s of 
Norway, the Netherlands, Denmark and Belgium is 
largely in those countries. The overall production and 
maintenance activity is under the control of the GEC- 
Marconi Avionics Central Management Team at Roch- 
ester in the UK. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Knighthelm integrated helmet- 


mounted display 

GEC-Marconi Avionics is currently developing Knight- 
helm, the world’s first 24h mission capable helmet- 
mounted display. This 40° field of view helmet system 
incorporates a one piece module for both day and night 
mission requirements. For low visibility and night mis- 
sions, the helmet system will display both light intensi- 
fied images from third generation image intensifiers 
and imagery from a FLIR sensor. This, together with full 
flight and weapon information, is projected onto two 
clear combiners placed one in front of each of the 
pilot’s eyes. The combiners can be flipped up out of the 
line-of-sight to enable interface with gunner’s sights. 
Pilot comfort and mission capability have been fully ad- 
dressed within this system in that all helmet controls for 
tactical sensor and weapons can be controlled by 


The GEC-Marconi Avionics Knighthelm integrated 
helmet-mounted display 


HOCAS or via a control panel. Sensors and weapons 
are interfaced to the helmet via GEC-Marconi Avionics’ 
advanced head tracking system. 


Specifications 
Weight: (helmet) 2 kg 
Optics: binocular 
Field-of-view: 40° 
Eye relief: 30 mm 


Status 

Selected for the UK technology demonstrator pro- 
gramme and for the development phase of the inte- 
grated helmet system for the German Tiger helicopter. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Monocular head-up display for 


helicopters 
Designed for installation in existing cockpits, the MON- 
Ocular Head-Up Display (MONOHUD) is a fully capable 
system in miniature. It offers flight and navigation 
modes to provide the pilot with full flight parameters 
head-up during low level flight and landing, as well as 
computed weapon aiming solutions when used as a 
sighting system on military aircraft. It has been 
designed for applications in which size and weight con- 
straints play a major role in the choice of systems. The 
MONOHUD system consists of a Pilot Display Unit 
(PDU), an Electronics Unit (EU), a High Voltage Power 
Supply Unit (HVPSU) and a control panel. 

The PDU can be fitted with minimal modification of 
the airframe. It allows an unobstructed view of instru- 


mentation and the outside world in both the stowed and 
operational positions. In the operational position the 
PDU is situated approximately 8 cm in front of the 
pilot’s eye and thus a 30 x 24° field-of-view is achieved. 
The PDU control panel includes manual controls for 
symbol brilliance and declutter. 

The EU is compatible with a comprehensive range of 
discrete, analogue, digital, synchro, ARINC 429 and 
MIL-STD-1553B inputs. In addition to the input inter- 
face, processor and symbol generator, the / ATR elec- 
tronics unit contains the low voltage power supply and 
BIT. Built-in test eliminates the need for external sup- 
port equipment at organisational and intermediate lev- 
els. The computed MTBF is greater than 2500 hours. 


Specifications 

Dimensions: (PDU) 76.2 x 76.2 x 190 mm 

(EU) 320 x 124 x 193 mm 

(HVPSU) 178 xX 153 x 102 mm 

(control panel) 57 x 146 x 79 mm 

Weight: (total system) 12.7 kg 

Field-of-view: (vertical) 30° x (azimuth) 24° 
Contrast ratio: 1.2:1 against 10 000 ft-lamberts 
Reliability: 2500 h MTBF 

Environmental qualification: MIL-E-5400T, Class 1B 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Rochester. 
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Visor-projected helmet-mounted 
display 

The low weight visor-projected helmet-mounted display 
system provides the pilot with a full 40° field-of-view 
24 h mission capable system. Full sensor, weapon and 
flight symbology, together with night scene imagery, is 
provided on the visor via twin or single CRTs whch are 
interfaced with video from third-generation image inten- 
sifiers/CCDs housed within the one-piece helmet mod- 
ule. This module is designed to interface with all helmet 
shell sizes, thus reducing logistic support costs, and yet 
offers full interchangeability between helmets. 

The visor display medium offers maximum transmit- 
tivity from a standard spherical visor which retains the 
display within the exit pupil and full range of pilot adjust- 
ments, regardless of visor position. 


Specifications 
Weight: 1.54 kg 
Field of view: 40° 
Eye relief: 85 mm 


Status 
In development. 


Contractor 
GEC-Marconi Avionics, Rochester. 


The visor projected helmet mounted display is in 
development as a 24 h mission capable system 


Type 1502 head-up display 

The Type 1502 is a low volume lightweight Head-Up 
Display (HUD) designed for retrofit or installation in light 
strike aircraft. The total field-of-view is 25°, achieved by 
using a 5% in diameter exit lens truncated fore and aft 
and dual combiner glasses. 

Cursive symbology, raster video imagery or hybrid 
formats can be displayed. A video camera and an elec- 
tronic variable standby sight can be incorporated. A 
customised upfront control panel is an integral part of 
the HUD and enables the pilot to control the aircraft’s 
navigation and attack system and HUD moding. The 
unit is hard-mounted in the aircraft and requires no on- 
aircraft harmonisation. 


Status 
In production for the F-5E and Hawk 100 and 200. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Bw : . 
The Smiths Industries Type 1502 lightweight HUD 


Head-up display for the AV-8B 

The head-up display which equips both the US Marine 
Corps AV-8B and the RAF’s Harrier GR. Mk 5 aircraft 
features a 4.5 in diameter (113 mm) exit lens which 
produces a vertical field-of-view of 22°. The unit also 
has a precision dual combining glass, an electronically 
depressible standby sight and a built-in test system. 
The unit weight, 13.6 kg, is some 20 per cent less than 


traditional designs, without loss of mechanical 
strength, due to modern design and manufacturing 
techniques. 


Compensation for windscreen distortion has been 
applied electronically and optically. The CRT is pro- 
tected from damage from sunlight by infra-red and 
ultraviolet filters and the brightness, display accuracy 
and deflection amplifier performance are all monitored 
by the built-in test system. 


The standby sight is a precision LED matrix on a cer- 
amic substrate, with variable brightness. HUD sym- 
bology and the outside world view through the HUD are 
recorded by a video camera which views through a peri- 
scope arrangement. A MTBF of 1700 hours is being 
achieved in service. 

In 1985 Smiths was awarded a contract by McDon- 
nell Douglas to modify the existing HUD on the AV-8B to 
provide a complete night attack capability (see follow- 


ing entry). 


Status 

No longer in production. In service in the US Marine 
Corps AV-8B Harrier and Royal Air Force Harrier GR. 
Mk 5. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Head-up display for the night 
attack AV-8B 
The night attack AV-8B HUD uses refractive (as against 
diffractive) optics to give a larger than usual instan- 
taneous field-of-view of 20° horizontal by 16° vertical, 
achieved by using a large diameter collimating exit lens 
truncated at the forward and rear edges. This trunc- 
ation saves weight and also places the lens as close to 
the pilot’s eyes as is practical. This gives a large field-of- 
view in azimuth, which in elevation is maximised by suit- 
ably configuring the dual combiner assembly. 
Conventional cursive symbology can be overlaid 
when needed by a raster picture of the outside world 
derived from sensors such as FLIR. The cursive sym- 
bology is created during the fly-back period of the ras- 
ter display to produce a hybrid display. Brightness of 
the two displays can be controlled independently. An 
MTBF in excess of 2000 hours has been demonstrated. 


The Smiths HUD for the Harrier GR. Mk 7 and night 
attack variant of the AV-8B 


Status 

In production for the Royal Air Force Harrier GR. Mk 7 
and night attack variants of the AV-8B, with over 300 
units delivered. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Head-up display for the Harrier 
GR. Mk 3 and Jaguar 


From inception the Harrier GR. Mk 3 and Jaguar sys- 
tems have featured a Smiths Industries electronic HUD. 
The system, which comprises a pilot’s display unit, 
waveform generator, pilot’s control panel and extra 
high tension unit, is designed to provide the pilot with 
accurate analogue and alphanumeric symbol displays 
of primary flight data and navigation and weapon aim- 
ing information. 

The pilot’s display unit consists of the optical system 
and the CRT assembly. The optical system consists of a 
collimating lens assembly and a combining glass. The 
100 mm f0.97 lens assembly provides a 25° total field- 
of-view. The installation provides an instantaneous 
field-of-view in the region of 18° in azimuth and 16° in 
elevation. All glass surfaces are treated with an anti- 
reflective coating to reduce spurious reflections. 


Status 
No longer in production. Over 600 systems have been 
supplied for the Harrier GR. Mk 3 and Jaguar. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Head-up display for the Saab 
JA 37 Viggen 


Smiths Industries currently supplies the pilot’s display 
unit for the Saab JA 37 Viggen. This is a fully line- 
replaceable unit consisting of an electronic or front 
module and an optical module with integral control 
panel. 

The optical module consists of a combining glass 
assembly and a high accuracy 100 mm lens system. 
The lens system features precision ground input and 
exit lens and a prism, the whole providing a total field-of- 
view of 28°. In addition, the optical module is provided 
with a standby sight in order to permit reversionary 
weapon aiming in the event of a HUD failure. 

The electronic module forms the main structure of 
the pilot’s display unit and houses the deflection ampli- 
fiers, power supplies, BITE, CRT assembly, brightness 
control, combiner servo-amplifier and all the peripheral 
electronic circuitry. For ease of maintenance the elec- 
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tronics are contained within the pilot’s display unit in 
modular form. 


Status 
No longer in production. In service on the Swedish Air 
Force Saab JA 37 Viggen. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Head-up display for the Sea 
Harrier FRS1 


The Smiths Industries Head-Up Display and Weapon 
Aiming Computer (HUDWAC) system which has been 
supplied for the Sea Harrier FRS1 provides a compre- 
hensive display of weapon aiming, flight and navigation 
symbology, as well as performing all the weapon aim- 
ing computations. The system comprises a pilot’s dis- 
play unit, electronic unit and pilot’s control panel. 

The pilot’s display unit is a fully line-replaceable unit 
featuring deflection amplifiers, brightup and power 
supply modules and standby sight. A special feature of 
the unit is that it can display symbology and outside 
world pictures in raster form in addition to traditional 
cursive symbology. It is of modular construction for 
ease of maintenance and consists essentially of the 
front electronic module and optical module main 
subassemblies. 

The optical module features main and standby 
optical channels. In addition it houses the electronics 
needed to convert the 28 V aircraft power to the 6 V 


required to illuminate the quartz halogen lamp used for 
the standby sight. The combiner glass mounting forms 
an integral part of the module and is so arranged that 
the combiner can hinge downwards to allow both it and 
the aircraft windscreen to be cleaned. Provision is also 
made for the mounting of a pilot’s display recording 
camera. The high grade optical system has a 114 mm 
exit lens providing a total field-of-view of 22°. Careful 
design throughout has ensured that optical perform- 
ance is of a very high standard. 


Status 
No longer in production. In service on Royal Navy Sea 
Harrier FRS Mk 1 aircraft. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


Head-up display/video camera 
system for the T-45 Goshawk 


In early 1988 Smiths Industries was awarded the con- 
tract for engineering development and production of 
the Head-Up Display and Video Camera System (HUD/ 
VCS) for the US Navy T-45 Goshawk trainer aircraft and 
associated flight simulators. 

The HUD has a nominal total field-of-view of 25° and 
binocular field-of-view of 14°. A Display Electronics Unit 
(DEU) responds to analogue, synchro and discrete 
inputs from the basic aircraft sensors to generate HUD 
symbology for navigation, flight and weapon aiming 
data. The DEU is designed to allow future expansion to 


The Smiths Industries head-up display for the US 
Navy T-45 Goshawk 


accommodate a MIL-STD-1553B interface and/or 
graphics generators driving multipurpose head-down 
displays, if subsequently incorporated. 

A data entry panel is integral with the HUD and pro- 
vides control of the HUD system. It permits insertion of 
barometric, harmonisation data and so on. 

The VCS records the HUD symbology, together with 
the forward view of the outside world, via a camera sen- 
sor head-mounted in the HUD. This allows immediate 
debriefing after a training flight. 


Status 
In production for the T-45 Goshawk. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


UNITED STATES OF AMERICA 


ANVIS/HUD system 

The ANVIS/HUD system displays flight critical and 
advisory information collimated with the external view 
through the goggles, eliminating the necessity for look- 
ing inside the cockpit. It is easily mounted on NVGs and 
does not interfere with the NVG image. Display quality 
is compatible with second and third generation AVS-6 
goggles. The high resolution/high brightness display 
provides information for aiming purposes. The system 
includes BIT with 95 per cent failure detection/fault 
isolation. 


Specifications 

Dimensions: (electronic unit) 274.3 x 190.5 x 198 mm 
(control unit) 63.5 x 139.7 x 76.2 mm 

(helmet display unit) 88.9 x 38.1 x 38.1 mm 

Weight: (electronic unit) 5.2 kg 

(control unit) 0.4 kg 

(helmet display unit) 0.23 kg 

Power supply: 28 V DC, <5 A 

Resolution: 512 x 512 pixels 

Reliability: >1000 h MTBF 


Status 

Installed on US Army and US Marine Corps helicopters 
such as the UH-60A/L, AH-1F, CH-46E, UH-1N/H/V, 
CH-47D and OH-58A/C. 


Contractor 
AEL Defense Corp. 


Model 131A head-up display 
The Model 131A HUD was produced for the US Army 
Bell AH-1G light attack helicopter. 


Specifications 

Exit aperture: 3 in (76 mm) 

Total field-of-view: 20° 

Instantaneous field-of-view: 8.5° monocular (15.5° 
binocular) at 18.33 in from combiner glass 

Standby reticle: fixed, red colour 

Computer: microprocessor, 500 ns/instruction, full 
arithmetic capability 

Memory: 4k 16-bit words ROM, 256k 12-bit words 
RAM 


Status 
In service. 


Contractor 
Astronautics Corporation of America. 


The Astronautics Model 131A head-up display 


Model 141 head-up display 

The Model 141 HUD is used by NASA on the Space 
Shuttle trainer, a Gulfstream II aircraft. It has a 20° total 
field-of-view with a 17.5° instantaneous field-of-view, 
biocular at 13.6 in (345 mm). The exit aperture is 3 in 
(76 mm) and a standby reticle is optional. 


Astronautics 


The Astronautics Model 141 head-up display, as 
used by NASA on the Space Shuttle training 
aircraft 


Contractor 
Astronautics Corporation of America. 


AN/ASG-26A lead-computing 
optical sight 

Martin Marietta has developed from its earlier equip- 
ment an improved lead-computing optical sight that en- 
ables air-to-air combat to be conducted without the 
need for continuous target tracking. This capability is 
incorporated in the system for the US Air Force McDon- 
nell Douglas F-4E. 

The AN/ASG-26A comprises a head-up display, two- 
axis lead-computing gyroscope, gyro mount and lead- 
computing amplifier. For airborne targets the system 
displays gun and missile fire-control information by 
means of a servoed aiming mark. Against ground tar- 


gets the pilot adjusts the aiming mark manually to con- 
trol gun, rocket and bombing displays. 

The aircraft's own manoeuvres generate rate and 
acceleration signals in the gyro lead-computer. Range 
to target is measured by radar, and angle of attack; air 
density and the airspeed needed for trajectory correc- 
tion are supplied by the air data computer. With these 
parameters fed into the system, the aiming reference is 
displaced so as to produce the appropriate lead angle 
and gravity corrections. Analogues of roll angle and 
range are also projected onto the combining glass. In 
ground attack modes other sensors generate correc- 
tions for drift and offset bombing is also possible. 


Status 
In service in the McDonnell Douglas F-4E, but no longer 
in production. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


AN/ASG-29 lead-computing 
optical sight 

The AN/ASG-29 lead-computing optical sight has been 
specially produced for the US Air Force Northrop F-5E. 


The AN/ASG-29 has a family relationship with the AN/ 
ASG-26A but comprises only two units: a pilot’s display 
and lead computer. The system provides guidance for 
air-to-air and air-to-ground weapons delivery. 


Specifications 

Weight: (sight head) 6.9 kg 
(lead computer) 7.9 kg 
(mounting base) 0.8 kg 
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Total field-of-view: (azimuth) 12° 


(elevation) 14° 

Instantaneous field-of-view: 7.5° 
Collimating lens aperture: 4 in (102 mm) 
Reliability: over 300 h MTBF claimed 


Status 


In service in the Northrop F-5E, but no longer in 
production. 


Contractor 
Martin Marietta (formerly GE Aerospace). 


Head-up display 

Hamilton Standard, in conjunction with Sextant Avio- 
nique, has developed an electronic head-up display 
system specifically to perform fire-control compu- 
tations for armed helicopters. The HUD can also be 
used in a head-up flight control and piloting mode. 

The system consists of a Pilot Display Unit (PDU), 
Electronic Unit (EU) and Optional Control Unit (OCU). 

The PDU utilises a miniature CRT which can gener- 
ate symbology visible in a high brightness environment 
and optical lenses and combiner to present superim- 
posed symbology over the external scene. 

The EU provides power supply and signal processing 
for the CRT, generation of synthetic symbology, electri- 
cal interfacing with weapons systems sensors, airframe 
and fire-control computations and aircraft sensor signal 
processing. 

The CU controls weapons mode selection, symbol 
luminance adjustment, firing distance selection and 
weapon elevation offset. 


Specifications 
Weight: (PDU) 29.9 kg, (EU) 2 kg 
Reliability: 3600 h MTBF 


Status 
The HUD is currently in production for the Bell OH-58 
helicopter. 


Contractor 
Hamilton Standard Division of UTC. 


The Hamilton Standard head-up display showing (left) the pilot display unit and (right) the electronic unit 


Advanced magnetic helmet- 


mounted sight 

The Advanced Magnetic Helmet-Mounted Sight 
(AMHMS) system has been fully qualified for US Air 
Force applications through a contract with the US Air 
Force Aeronautical Systems Division and is undergoing 
flight evaluation in the AFTI/F-16 aircraft. The system 
uses a visor projected reticle and a line-of-sight compu- 
tation based on magnetic fields surrounding the pilot’s 
helmet, to allow off-boresight target engagement by 
merely turning the head to place the reticle on the 
target. 


Status 

Military qualified and undergoing flight evaluation in the 
AFTI/F-16 aircraft. The AMHMS is also in use in the hel- 
met-mounted occulometer system for the tactical com- 
bat trainer at the Wright Center. 


Contractor 
Honeywell Inc Military Avionics Division. 


cae sd : 
The Honeywell IHADSS helmet sight and display 


Integrated helmet and display 
sighting system 

The latest version of the Honeywell electro-optical sys- 
tem is the Integrated Helmet And Display Sighting Sys- 
tem (IHADSS) which is in production for the AH-64A 
helicopter. Both the pilot and co-pilot/gunner are pro- 
vided with helmet units and controls to allow indepen- 
dent and co-operative use of the system. The IHADSS 
sight component provides off-boresight line-of-sight 
information to the fire-control computer for slaving 
weapon and sensor to the pilot's head movements. 
Real world sized video imagery from the slaved and 
gimballed infra-red sensor is overlaid with targeting as 
well as flight information symbology and projected ona 
combiner glass immediately in front of the pilot’s eye. 
The IHADSS allows night nap of the earth flight at below 
tree-top altitudes without reference to cockpit instru- 
ments and rapid target engagement. 


Pilot 
Station 

Integrated 
Helmet 
Unit 


Helmet 


Display Electronics Unit 


Sight Electronics Unit 


Integrated 


BRU 
mapa 
Cockpit Hellfire 
Controls Missiles 
Articulated 30mm 
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Fire Control 
is Computer 
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Specifications 

Dimensions: (sensor surveying unit <4) 111.76 x 
129.54 x 78.74 mm 

(sight electronics unit) 177.8 < 177.8 X 289.56 mm 
(display electronics unit) 139.7 x 177.8 x 289.56 mm 
(display adjust panel x 2) 152.4 x 182.88 x 76.2 mm 
Weight: (helmet x 2) 1.4 kg each 

(sensor surveying unit x 4) 0.57 kg each 

(sight electronics unit) 7.26 kg 

(boresight reticle unit x 2) 0.23 kg each 

(helmet display unit x 2) 0.57 kg each 

(display electronics unit) 6.35 kg 

(display adjust panel x 2) 1.58 kg each 

(total weight) 23.45 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, 460 W 
Field-of-view: (horizontal) 40° x (vertical) 30° 
Coverage: (azimuth) +120° 

(elevation) +70° 

Pointing accuracy: 5-10 mrad RMS 

Slew rate: 120°/s 


Aircraft Communications Bus 


PNVS 


AH-64A IHADSS components 
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Status 
Currently in production for the McDonnell Douglas 
AH-64A Apache and Agusta A 129 helicopters. 


Contractor 
Honeywell Inc Military Avionics Division. 


Visually coupled systems 

The Honeywell electro-optical and magnetic helmet 
sights have evolved with the related objectives of per- 
mitting head-up flying of combat aircraft at night and 
simplifying target acquisition for airborne weapons. 
They improve these functions by utilising the wide 
search angle and flexibility of the human eye. This is 
accomplished by arranging for the pilot’s line-of-sight to 
be determined in relation to aircraft axes. This data can 
be used as pointing information for a wide range of air- 
craft systems such as Al radar, cameras, infra-red seek- 
ers and for weapon aiming. 


The Honeywell helmet sight system consists of: Inte- 
grated Helmet Unit (IHU), Helmet-Mounted Display 
(HMD), Display Electronics Unit (DEU), Sensor Survey- 
ing Units (SSU), Sight Electronics Unit (SEU) and con- 
trols mounted on the instrument panel and control 
stick. 

The system operates as follows: two sensor survey- 
ing units, rigidly mounted to the airframe and aimed in 
the pilot’s direction, emit fan-shaped beams of infra-red 
light rotating at constant velocity; the light beams 
sweep over a reference photo sensor and a pair of hel- 
met-mounted photo sensors on each side of the pilot’s 
helmet; the time intervals between the pulses from the 
helmet photo sensors and the reference pulses are a 
measure of the angular position of the pilot’s head rela- 
tive to the XYZ reference axes of the aircraft; the photo 
sensor outputs are transmitted to the sensor elec- 
tronics unit where the angular computations are per- 
formed and converted into azimuth and elevation 
information. 


The resultant azimuth and elevation information 
defines the pilot’s Line-Of-Sight (LOS) and the LOS 
commands are input to a gimballed platform support- 
ing low-light television, image intensifiers, FLIR or other 
imaging sensors. These sensors are thus caused to 
move under the direct control of the pilot’s LOS. 

Outputs from the sensors are fed to the helmet- 
mounted displays which, in turn, project a virtual 40 x 
30° image overlaying the real world with 1:1 scaling. 

The LOS commands can also be used to slave gun 
turrets or missile seekers to permit visually coupled 
weapon delivery by simply looking at the target and 
pushing a fire button. 


Contractor 
Honeywell Inc Military Avionics Division. 


Head-up display for the JAS 39 


In January 1983 Hughes Aircraft announced that it had 
been contracted by SRA Communications of Sweden 
to develop and produce a diffraction-optics head-up 
display for the Saab JAS 39 Gripen. SRA Communi- 
cations is amember of the Ericsson Group and also one 
of the five members of the JAS Industry Group set up in 
1980 by the Swedish aerospace industry to develop 
and build the new aircraft. The initial Head-Up Display 
(HUD) contract is worth more than $10 million. 

Sweden was the first country to award a production 
contract for a HUD incorporating diffraction-optics 
technology. The advantages of this technology are 
claimed by Hughes to be a key factor in providing the 
JAS 39 with Its capability in the air-to-air, air-to-ground 
and reconnaissance roles. 

Diffractive-optics HUDs have two principal advan- 
tages. First, by comparison with conventional systems, 
they have a much wider field-of-view, typically 30 x 20° 
compared with 20 x 15° and are thus more suited to the 
new generation of combat aircraft in which weapon 
aiming symbology can make large angles with the flight 
vector. The wide field will also be useful in night oper- 
ations to display data from electro-optical sensors such 
as FLIR. 

Secondly, the combiner glass on which the sym- 
bology is superimposed on the outside world acts asa 
mirror reflecting only a narrow band of light. The trans- 
mission index is about 85 per cent compared with 50 to 
70 per cent for refractive HUDs. The symbology is also 
bright enough to stand out in direct sunlight without 
having to operate the CRT at such high power levels 
that its life is shortened. 


3 


Artist’s impression of flight panels in the JAS 39 
Gripen cockpit showing the Hughes diffractive- 
optics head-up display 


The system also provides resistance to glare, reflec- 
tions and spurious sun images. The latter is particularly 
important since bright sunlight can create hot spots on 
the display that prevents the pilot from seeing the sym- 
bology. The Hughes design based on proprietary tech- 
nology using holography and lasers employs a single 
combiner glass eliminating the bulky support structure 
necessary in HUDs that support two or more. 


Status 

Hughes delivered the first holographic HUD for flight 
test in November 1984 and production is expected to 
continue through the 1990s. Similar equipment is being 


A Hughes engineer tests the first flight test model 
of the diffraction-optics head-up display for the 
JAS 39 


evaluated by the US Air Force and Navy and other 
countries. 

Hughes also developed a diffractive HUD for the 
Israeli Aircraft Industry Lavi. The first flight test HUD for 
the JAS 39 and the first engineering development 
model HUD for the IAI Lavi were delivered to the 
respective customers in mid-1986. Four flight test 
HUDs were delivered to the Lavi programme in early 
1988. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


Holographic guidance system 

Flight Dynamics has pioneered the application of the 
head-up display for commercial, military and corporate 
transport aircraft with the development of a Cat Illa 
head-up Holographic Guidance System (HGS). The 
system is comprised of five main components: the over- 
head unit integrating a CRT and lens assembly; a com- 
biner containing the holographic element; a high 
integrity computer; a drive electronics unit; a pilot’s 
control panel. 

The HGS is aimed at improving safety and perform- 
ance by offering a system capable of operating to lower 
weather minima and as an economic alternative to Cat 
lll automatic landing systems. In July 1984 Flight 
Dynamics received FAA approval for its HGS for manu- 
ally flown Cat Illa approaches flown down to a runway 
minimum range of 700 m and decision height of 50 ft in 
the Boeing 727. This was the first manual system certi- 
fied by the FAA for the demanding low visibility environ- 
ment. In August 1987 the HGS was also certified for 
windshear detection and recovery guidance and in 
1990 was approved by the FAA for low visibility take offs 
down to 300 m RVR. 

The system projects flight guidance symbology, 
focused at infinity, on the holographic combiner. Along 
with basic flight information such as airspeed, altitude, 
course and heading, the HGS displays inertial flight 
path and acceleration, providing the sensitivity and 
accuracy required for Cat III operations. Safety is also 
improved, as industry studies have demonstrated that 
projected flight path and precise energy management 


The Flight Dynamics holographic head-up guidance system 
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The ray geometry of the Flight Dynamics holo- 
graphic head-up display system 


greatly improves the pilot’s situational awareness and 
aircraft control, particularly in difficult or unexpected 
conditions. 

The combiner provides the pilot with a full 30 x 24° 
field-of-view, a feature especially useful in high cross- 
wind conditions. By comparison, military fighter HUDs 
typically have 20 x 15° fields-of-view. The holographic 
technology improves both the reflectivity of the pro- 
jected symbology and the transmissivity of real world 
details as seen by the pilot. 

Flight Dynamics is currently evaluating the use of the 
HGS to obtain even lower take off and landing minima. 
The company is also investigating the integration of a 
Take Off Performance Monitoring System (TOPMS) 
into the HGS to provide take off acceleration data as 
well as predicted stopping distance in the event of an 
aborted take off. TOPMS is a technology currently 
being developed by NASA (see item in the Flight man- 
agement and contro! section). The commercial trans- 
port industry has also expressed interest in combining 
a fail-passive autoland system with the fail-passive HGS 
to achieve a Cat IIIb capability. This hybrid landing sys- 
tem should be certifiable to 300 m runway visual range 
and would combine the benefits of automatic landing 
systems with the unique projected flight path and 
head-up advantages of the HGS. 

Alaska Airlines, the first carrier to equip its 24 aircraft 
Boeing 727 fleet with the HGS, received FAA oper- 
ational approval to operate in revenue service down toa 
50 ft decision height in late 1988 and the system has 
now been cleared for 100 m RVR take offs. In October 
1989 Alaska Airlines conducted the world’s first manu- 
ally flown Cat Illa landings with passengers on board. In 
the same year Federal Express ordered the HGS for 
their fleet of Fokker F-27 aircraft, requiring additional 
certification in both the US and Europe. Also in 1989, 
Canadair ordered the HGS for the Regional Jet and in 
1991 Horizon Airlines ordered the system for their fleet 
of Dornier 328 and de Havilland Dash 8 aircraft. Other 
customers include CAAC of China, NASA, the FAA and 
Lockheed where the HGS is used to support special 
missions on the C-130 High Technology Test Bed 
(HTTB) aircraft. The HTTB HGS is raster-compatible, 


Relay Len: 
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HUD COMPUTER 


Components of the Flight Dynamics HGS head-up display 


allowing both forward-looking imagery and flight sym- 
bology to be displayed simultaneously. Lockheed has 
also incorporated dual Flight Dynamics HUDs in the 
Advanced Concepts Cockpit Simulator. This hybrid 
stroke/raster technology is now being considered by 
major aircraft manufacturers for the next generation of 
aircraft. 


Status 
In production for the Boeing 727 and 737, Fokker F-27, 
de Havilland Dash 8, Canadair Regional Jet and Dornier 


328. In October 1991, Flight Dynamics received a $7.4 
million contract to supply HGS for the Canadair 
Regional Jet, with deliveries starting in July 1993. Other 
orders are for 22 Boeing 737-400 aircraft of Alaska Air- 
lines and 22 de Havilland Dash 8 aircraft and 35 Dornier 
328s of Horizon Air. 


Contractor 
Flight Dynamics Inc. 


Series 1000 head-up display for 


business aircraft 
JET’s Series 1000 head-up display for business aircraft 
was announced in September 1985. 

Signals from standard aircraft sensors are processed 
by the HUD computer (a separate % ATR box) and dis- 
played on the combiner which has a 15° vertical x 30° 
horizontal field-of-view. A key parameter is aircraft 
acceleration, which gives the pilot an indication of wind- 
shear. The brightness of the display is automatically 
adjusted to suit the ambient conditions. An optional 
holographic combiner is available to improve the 
brightness of the display image. This combiner trans- 
mits 90 per cent of the outside light and reflects sym- 
bology with 90 per cent efficiency. 

The display has four modes: take off/go-around, 
cruise, approach and ILS. Critical reference speeds 
and flight path angles can be entered on the display 
control panel. 


Status 

In production. The Series 1000 is offered on the Pilatus 
PC-9 trainer as an option. First deliveries to Pilatus were 
made in mid-1987. 
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The Jet Series 1000 head-up display 


Contractor 
Jet Electronics and Technology Inc. 
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The Jet Series 1000 head-up display is 
available on the Pilatus PC-9 
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Agile Eye Plus helmet 

Kaiser Electronics has developed Agile Eye Plus, a sec- 
ond-generation helmet-mounted display that provides 
significantly greater capability than the original Agile 
Eye. The field-of-view of Agile Eye Plus has been 
increased from 12 to 18° to improve situational aware- 
ness, and a raster display capability has been added to 
the stroke display mode so that information from TV 
cameras and other sources such as FLIR can be pro- 
jected. A retractable visor replaces the clip-in visor of 
Agile Eye. 

Agile Eye Plus projects head-up display information 
on to the visor of the pilot’s helmet superimposing, ina 
monocular presentation, information over the field-of- 
view without obscuring vision. The system includes two 
de-clutter modes so that the pilot can include only 
those items of information he needs to see. A magnetic 
head tracker mounted inside the canopy tracks the 
pilot’s head movements and continuously updates dis- 
play data to correspond to the direction of his head. 
Mounted in the helmet are: a 0.5 in diameter Hughes 
CRT; a small high voltage power supply; a system of 
mirrors for projecting the image on to the visor. The 
Agile Eye Plus helmet weighs just over 1 kg. The sys- 
tem also includes a display driver unit in the cockpit and 
a display processor/tracker unit in the avionics bay. 


Status 

In development. Agile Eye was demonstrated at the US 
Naval Weapons Center in 1987 and underwent tech- 
nology demonstrations in a US Navy F/A-18 during 
June to September 1989. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


The Kaiser Agile Eye Plus helmet 


Head-up display and weapon 
aiming system for the Alpha Jet 
Kaiser supplies the head-up display and weapon aim- 
ing system for the German version of the Franco- 
German Alpha Jet. The three unit system comprises a 
computer/symbol generator, sweep driver unit and 
pilot’s display unit. All or part of the same system is 
used in the MT-4, F-4EJ, C-1 and CCV programmes in 
Japan and the Taiwanese AT-3. The Kaiser HUD fitted 
to the Italian MB-339, known in this application as 
Sabre, has dual flat holographic combiners and a flex- 
ible up-front control panel. 


Status 
In service in the German Air Force Alpha Jet. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


The Kaiser Electronics symbol generator, combined head-up display/control unit and sweep driver for the 
Alpha Jet 


Head-up display for the A-10 

This updated version of the Kaiser head-up display for 
the US Air Force Fairchild A-10 incorporates inertial 
navigation data from the A-10’s inertial navigation sys- 
tem. The head-up display contains a MIL-STD-1553 
multiplex databus which can compute total velocity 
vectors and other algorithms. 


Status 
In service in the US Air Force Fairchild A-10, with 931 
HUDs delivered. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


The Kaiser Electronics head-up display for the 
Fairchild A-10 


Head-up display for the AH-1S 

The head-up display for the US Army Bell Helicopter 
AH-1S Cobra helicopter is a lightweight low-profile con- 
ventional CRT that superimposes aiming information 
for the multi-barrelled gun and Hughes TOW anti-tank 
missile on to the pilot’s forward field-of-view. The pro- 
gramming flexibility and spare capacity of the micropro- 
cessor-controlled symbol generator permits other 
functions to be incorporated, such as the derivation of 
flight commands for nap-of-the-earth flying and laser 
tracking and pointing information. 


Status 
In service in the US Army Bell AH-1S helicopter. Over 
1000 HUDs have been delivered. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


Head-up display for the F-4E 

A Wide Field-Of-View (WFOV) Holographic Head-Up 
Display (HHUD) is now in production for the F-4E air- 
craft under a contract from an international customer. 
This was the first WFOV HHUD to enter production for 
any aircraft. The F-4E HHUD features a single curved 


The pilot’s display unit for the Kaiser Electronics 
head-up display in the AH-1S Cobra helicopter 


holographic combiner which offers a 20 x 30° total and 
instantaneous field-of-view. The HHUD operates in ras- 
ter and/or cursive modes and the display processor, 
which utilises a MIL-STD-1750A processor, is pack- 
aged with the HUD. 


Status 
There are 100 systems in production for the McDonnell 
Douglas F-4E. 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


Wide Eye helmet integrated 
display 

Wide Eye is a fully integrated binocular helmet display 
system with retractable combiners for day and night 
use by helicopters at low level in all weather. It incorpor- 
ates dual one inch CRTs with stroke/raster and hybrid 
capabi'”‘as and image intensifiers. The optical subsys- 
tem is detachable and remains with the aircraft. The 
system consists of the headgear, display electronics 
unit, tracker and boresight reticle control unit. 


Status 

Weight: (helmet) 1.8 kg 
(system) 10.25 kg 

Power supply: 115 V AC, 200 W 
28 V DC, 20 W 

Alignment time: 5 s 
Field-of-view: 52° x 35° 
Pointing accuracy: <4.9 mrad 


Contractor 
Kaiser Aerospace & Electronics Corporation. 


Head-up display for the F-15A/D 
The F-15A/D HUD consists of a display unit and signal 
data processor. The HUD accepts inputs from various 
sensors and processes and formats the display. 

The HUD subsystem is being upgraded as part of the 
F-15 cockpit reliability and supportability enhancement 


programme. The display will have increased field-of- 
view, better combiner optics, higher writing soeed and 
enhanced BIT. The signal data processor will have 
increased symbology capability, a helmet-mounted 
tracker option and enhanced BIT. 

The F-15 improved HUD subsystem provides the 


pilot with navigation, attack and targeting and primary 
flight information necessary for effective flight control 
and weapons management. When complete, the 
upgraded system will be offered as an option for aircraft 
modification and upgrades for the F-15A/D. 
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Status 

Over 1300 HUDs have been delivered for F-15A, B, C 
and D aircraft over a period of 17 years. McDonnell 
Douglas has been awarded a $3 million contract for the 
full-scale design and development of the improved 
HUD subsystem. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


Mast-mounted sight for the AHIP 
helicopter 


Following a flight assessment programme with a single 
prototype, the US Army in October 1984 ordered into 
production the McDonnell Douglas Mast-Mounted 
Sight (MMS) for its Army Helicopter Improvement Pro- 
gramme (AHIP) Bell OH-58D helicopters. The company 
estimates a potential outlet for more than 1000 systems 
for this and other applications on land and sea. 
Mounted on the rotor mast above the rotor itself, the 
sight unit acts like the periscope of a submarine, per- 
mitting the aircraft to conceal itself by using natural 
cover but allowing the crew to peer over the cover to 
observe enemy dispositions and forces. 

McDonnell Douglas, the MMS contractor, integrates 
stabilisation platform and electrical systems with a sen- 
sor suite purchased from Northrop. The sensors 
include a low-light television, a thermal imaging sensor 
and laser rangefinder/designator for Copperhead 
shells and Hellfire anti-tank missiles. The system is 
delivered to Bell Helicopters, which is building 243 spe- 
cially modified military JetRanger OH-58D helicopters 
to act as scouts and escorts for the US Army’s fleet of 
McDonnell Douglas AH-64A Apache battlefield helicop- 
ters. A notable feature of AHIP is the automatic hand-off 
system by which targeting information from one aircraft 
can be transmitted to another or to ground-based 
weapons. AHIP itself is the precursor to the much more 
ambitious RAH-66 light battlefield helicopter due to 
enter service around 1996. 

Mounted over the main rotor drive shaft, the perform- 
ance of such a system would be severely degraded by 
the high vibration levels in this area were it not for the 
soft mount devised by McDonnell Douglas which pro- 
vides a high degree of isolation. Performance of the 
anti-vibration system is such that target bearing can be 
measured to within 20 mrad. The overriding need to 
keep down weight above the rotor has produced a sen- 
sor package weighing only 73 kg. Equipment bay sys- 
tems add another 41 kg. 

The television camera has a silicon-vidicon dawn to 
dusk capability with an 8° field-of-view for target acqui- 
sition and a 2° field for recognition. The FLIR sensor 2 
ice . is egies se ied eee wee ae The HUD subsystem in the F-15A/D is being upgraded by McDonnell Douglas 

two fields-of-view of 10 and 3°. Television and laser sys- 
tems share a common optical path to minimise the 
number of components. A video tracker and digital 
scan-converter in the data processor together permit 
the incorporation of other features such as autotrack, 
frame-freeze and point-track. ) 
In the cockpit are two multifunction displays for the - 
presentation of video from the MMS and flight guid- 
| ance and communication and navigation information. 
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The carbon-epoxy spherical container houses the & k pat the a 
mast-sight electronics, sensors and anti-vibration : . = es 
mounting The McDonnell Douglas mast-mounted sight on an OH-58D helicopter 


572 HEAD-UP DISPLAYS AND WEAPON AIMING SIGHTS / USA 


The sensors themselves are contained within a 650 mm 
carbon-epoxy sphere with a sightline 810 mm above 
the plane of rotor rotation. Data is channelled into the 
cockpit area via cables through a 23 mm tube running 
inside the drive shaft. 

The MMS is applicable to a variety of helicopter plat- 
forms, including the McDonnell Douglas Helicopters 
500 Series, the Sikorsky H-76, the Bell 406, the Agusta 
A 129 and the Eurocopter BK 117. The MMS can be 
used to provide these platforms with both AHIP scout 
features and light attack capability, using Hellfire 
and/or TOW missiles. The Apache helicopter which 
does not have a mast-mounted system, the Martin 
Marietta TADS/PNVS system being nose-mounted, is 
regarded as a potential future application. Surface 
vehicles, too, could benefit from a system on a tele- 
scopic mast. 


Status 
Orders, since production started in 1984, now amount 
to a total of over 300 sights for the OH-58D helicopter. 


Contractor 
McDonnell Douglas Electronics Systems Company. 


Nighthawk surveillance, detection 
and targeting system 


Nighthawk is an electro-optical surveillance/detection 
system designed to support a variety of day and night 
all-weather missions. Its functions include surveillance 
and reconnaissance, navigation, target acquisition, 
detection, identification and classification, laser rang- 
ing and target location handoff. When equipped with a 
laser rangefinder/designator, laser target designation 
can also be accomplished. 

The system can be mounted either over the helicop- 
ter rotor, on the roof or nose, or in a pod. It is readily 
adaptable to helicopters, fixed-wing aircraft, UAVs or 
land or maritime applications. The jitter free perform- 
ance ensures long range and makes the system ideal 
for low intensity conflict operations and drug 
interdiction. 


McDonnell Douglas has equipped this McDonnell Douglas Helicopters 530F with its mast-mounted sight 


The McDonnell Douglas mast-mounted sight display is on the left of this Bell OH-58D helicopter cockpit. 
The view is adjusted by controls on the stick on the pilot’s right-hand side 


Nighthawk is a fully integrated multisensor electro- 
optical sighting system, with visible, infra-red, laser 
ranging and designation and autotrack capabilities. 
Nighthawk support electronics incorporate a multifunc- 
tion tracker which ensures positive autotrack of targets, 
multiple target tracking and fire-control of TOW, Hellfire 
and Stinger missiles, guns and rockets. 

Nighthawk uses soft mount stabilisation which iso- 
lates the sensors and boresight system from aircraft 
induced vibration, pitch, yaw and roll motion, providing 
a clear view for reconnaissance and attack missions. By 
reducing vibration, the soft mount also increases the 
performance and reliability of the sensors and lowers 
maintenance costs of the electro-optical components. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


Spasyn visual target acquisition 
system 

Originally developed by Austin Electronics, the Spasyn 
product line was sold to McDonnell Douglas in 1985. 
The Spasyn (space synchro) visual target acquisition 
system is an advanced ultra-light helmet-mounted 
sighting system. Spasyn measures the location and 
orientation of an object in space by means of radiating 
directional magnetic fields in three orthogonal co-ordi- 
nates. Applied to a helmet-mounted sight, this closed- 
loop transducing system provides a full 6° of freedom in 
measuring the pilot’s line-of-sight to an accuracy of bet- 
ter than 0.5° within a head motion envelope of 0.14 m*. 
The system enables the pilot to achieve visual acqui- 
sition of a given target and lock on automatic tracking 
systems while remaining in the head-up position and 
free to perform evasive manoeuvres or other in-flight 
tasks. 

A small transmitter mounted on the cockpit frame 
emits magnetic field vectors which induce voltage sig- 
nals in a sensor mounted in the helmet. These signals 
are processed by a computer in the system’s elec- 
tronics unit to define the sensor’s translation and orien- 
tation which correspond to the operator’s line-of-sight 
angles. The sensor mounted on the helmet weighs 
approximately 14 g and does not encumber the wearer. 

The Spasyn system can be used in both fixed-wing 
aircraft and helicopters to command weapons and sen- 
sors or for land and sea platforms. 


Specifications 

Dimensions: (sensor) 12.6 mm cube 
(radiator) 25.4 mm cube 

(electronics unit) 333 x 193 x 122 mm 
Weight: (sensor) 14 g 

(radiator) 28 g 

(electronics unit) 10 kg 

Accuracy: (nominal head position) 0.1° 
(max error condition) 0.5° 


Status 

In January 1988 McDonnell Douglas won a contract to 
develop a standardised magnetic helmet-mounted 
sight for all future US Navy aircraft. The system will mea- 
sure the pilot’s line-of-sight and transmit the data to 
devices controlling weapons, sensors and graphic dis- 
play generators. It will interface with advanced helmet 
display devices. 


Contractor 
McDonnell Douglas Electronic Systems Company. 


Advanced helmet-mounted sight 
Polhemus designs, develops and manufactures hel- 
met-mounted sights specifically for tactical military air- 
craft, based on a company patented method of 
measuring sight angles by the use of magnetic sensors. 
A fourth-generation system, marketed under the name 
Magnetrak, is now in production (see next entry). 

A source mounted in the cockpit generates a mag- 
netic field some distance around it, which is sensed by 
a sensor installed under the pilot’s helmet visor. Signals 
are processed by a computer in an associated elec- 
tronics unit and converted into angles representing the 
direction of the pilot’s line-of-sight in relation to a par- 
ticular datum, usually the aircraft’s reference frame. 


Coincidence between the helmet aiming axis and the 
pilot’s line-of-sight is attained by a small helmet- 
mounted optical generator which projects a virtual 
image located at infinity so that the pilot does not have 
to refocus his eyes on to the helmet visor. The pilot then 
aligns the aiming reticle with the target. The reticle can 
also be used to provide cueing information which per- 
mits the pilot to be signalled or directed from an exter- 
nal source of information, for example, from a radar, 
FLIR or radar warning device or by a weapons systems 
operator. The same system, in conjunction with a more 
elaborate display, can provide the pilot with flight direc- 
tor symbology or imagery and information from other 
aircraft sensors. The complete system, irrespective of 


complexity, comprises a magnetic field source, helmet- 
mounted sensor, memory unit, electronics unit and hel- 
met visor display unit. 


Contractor 
Polhemus Inc. 


Magnetrak helmet-mounted sight 

The line-of-sight data acquired by the sensor/source 
arrangement is passed into the aircraft weapon aiming 
system using a MIL-STD-1553B databus link. Con- 
versely, target data detected by one of the aircraft’s 
sensors such as the radar or thermal imager, can be 


relayed to the Magnetrak system, to give target cueing 
information on the pilot's visor. Thus the pilot’s own 
line-of-sight can be directed to a possible target for vis- 
ual identification before attack. 

The components of the Magnetrak system include a 
small three axis sensor and source, system electronics 
unit and memory unit, the latter supplying mapping 
data to the former. There is also a visor display con- 
sisting of a parabolic visor (and cover) and an integral 
LED reticle generator which projects a collimated 
crosshair image on to the visor allowing the pilot’s eye 
to focus on target and reticle simultaneously. Discrete 
dots around the crosshair give a cueing facility. The 
visor fits any standard military helmet without modifi- 
cation to the shell. The electronics unit is % ATR in 
format. 

The Magnetrak offers a resolution of 0.1° and covers 
360° movement in azimuth and roll axes and +90° in 
elevation. The motion box, inside which the head must 
remain for accurate system performance, is 410 x 254 
x 150 mm either side of a central point. 


Specifications 

Dimensions: (source) 61 x 35 x 35 mm 

(sensor) 28 xX 23 X 18 mm 

(electronics unit) 124 x 174 x 283 mm 

(memory unit) 109 x 33 mm 

Weight: (source) 0.16 kg 

(sensor) 19g 

(electronics unit) 5.13 kg 

(memory unit) 0.17 kg 

Power supply: 115 V AC, 400 Hz, single phase, 0.7 A 
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The Polhemus Magnetrak helmet sight. Left to right: system electronics unit and connecting cables, 
aircraft memory unit, magnetic field sensor, helmet with visor display and source unit 


Status 
In production. 


Contractor 
Polhemus Inc. 


Night vision/head-up display 
The SRL Night Vision/Head-Up Display (NV/HUD) pro- 
vides high resolution flight and navigation data super- 
imposed within the field-of-view of night vision goggles. 
The system collects the display information from the air- 
craft sensors, in both analogue and digital form and 
processes this to provide the visual presentation. 

The equipment consists of a Video Graphics Gener- 
ator (VGG), a dual output Video Symbology Display 
(VSD), two coherent fibre optic cables and combiner 


assemblies and a panel-mounted control unit. The dual 
display provides simultaneous HUD capability for both 
the pilot and the co-pilot. 

The VGG digitises and formats the received data into 
composite high resolution video graphics. The data is 
then passed to the VSD, which is a raster scan video 
monitor with two 1 in CRTs, and is converted to an 
optical display. An optical relay lens system focusses 
the CRT image on to the fibre optic cable for trans- 
mission to the combiner system which presents an 


image focused at infinity to the input lens of the night 
vision goggles. 

In addition to providing the NV/HUD graphic display, 
a composite video signal is available for head-down 
presentation on a standard 875-line video monitor. 


Contractor 
Systems Research Laboratories. 
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BT 14 Series weapons panels 

The BT 14 Series is a command system for controlling 
weapons on subsonic fixed-wing aircraft and helicop- 
ters. The Series includes the BT 14-6 for aircraft with 
two, four or six stations and the BT 14-6RE which is a 
repeater for the BT 14-6. 

The BT 14 allows weapons to be released singly, in 
ripple or sequentially from each side of the aircraft to 
reduce trim disturbances to a minimum. A weapon 
selector provides for the use of mixed weapon loads. 
The system includes a bomb fuzing selector to allow 
activation of nose or tail fuze on impact, delayed acti- 
vation of the tail fuze or for weapons to be dropped inert 
with no fuze activation. Six push-buttons in the BT 14-6 
are used to select the weapon station. A test button 
allows a check on the correct functioning of all lights in 
the panel. 


Specifications 

Dimensions: (BT 14-6) 145 x 75 x 160 mm 
(BT 14-6RE) 145 x 57 X 100 mm 

Weight: (BT 14-6) 1.2 kg 

(BT 14-6RE) 0.4 kg 


Contractor 
FN Herstal. 


The FN Herstal BT 14 Series weapons panels 
showing (left) the BT 14-6RE and (right) the 
BT 14-6 


PC 16 pod control unit 

The PC 16 pod control unit monitors and controls air- 
craft gunpod functions. The PC 16 features a burst con- 
troller which limits the number of rounds fired in a burst. 
Once the preset figure is reached, firing is automatically 


CMA-874 TOW/Hellfire missile 


control and display system 

The CMA-874 is a stores management system specifi- 
cally designed for helicopters. It has a control and dis- 
play unit with a CRT display.in a single LRU for the 
control of TOW and Hellfire missiles. An optional Hell- 
fire pilot’s status panel is available for two-crew oper- 
ations; this can be substituted by a pilot’s control panel 
where missile status is provided on a HUD or other dis- 
play. The CMA-874 communicates with the missiles, 


Stores management 


BELGIUM 


The BT 14 Series weapons panels and PC 16 pod control unit are designed for aircraft such as the 
Embraer EMB-312 Tucano 


interrupted until the trigger is released. It includes a bar 
graph indicator which shows, on two 10 LED linear indi- 
cators, the total ammunition content of each pod, with 
each LED representing 10 per cent of the full load. 
When ammunition reaches less than 10 per cent of the 
full load amber spare ammunition indicator lamps 
illuminate. 

The PC 16 incorporates a number of safety features. 
These include a non-reversible sequencing selector to 
prevent wrong or dangerous use of the system, a posi- 
tive locking selector to prevent the gun being fired dur- 
ing the landing sequence, a control test which tests the 
system during the pre-take off checks, a firing auto con- 
trol to allow the gun to be fired only when certain con- 
ditions are met and auto-recocking to bring the gun 
back into operational condition after a misfire. 

The system has a number of dimmable status lights. 
Information from these can, as an option, be fed into the 
aircraft intercom system to provide audio signals. 


CANADA 


rockets and cannon viaa MIL-STD-1553B databus or by 
discrete interfaces. The display is compatible with NVG 
to ANVIS 6 standard. 


Specifications 

Dimensions: (control and display panel) 257 x 130 x 
127mm 

(status panel) 165 x 83 x 127 mm 

Weight: (control and display panel) 6.4 kg 

(status panel) 3.2 kg 


The FN Herstal PC 16 pod contro! unit 


Contractor 
FN Herstal. 


Power supply: 115 V AC, 400 Hz, 20 VA 
28 V DC, 76 W 


Status 
In production. 


Contractor 
Canadian Marconi Company. 


T 905 C and T 915 C armament 


control and monitoring systems 
The Alkan T 905 C and T 915 C are Armament Control 
and Monitoring Systems (ACMS) designed for fixed- 
wing aircraft and helicopters equipped with twin rocket- 
launching installations. They assist the gunner/weapon 
system operator to monitor a mixed weapons load and 
deliver electrical firing impulses to the weapons accord- 
ing to preset schedules. 


FRANCE 


An ACMS comprises a panel-mounted firing selec- 
tion unit connected to the firing trigger and two decoder 
units on the launchers. Using a microprocessor in the 
controller the crew can select the desired type of rocket 
to be launched, the firing mode, time interval and the 
number of rounds per salvo. The quantity and type of 
ammunition available is recorded and displayed 
throughout the sortie and automatic load balancing 
between launchers is provided, irrespective of rocket 
types. 


Decoders of 12, 22 or 36 channels can be provided 
to control launching systems with 3 to 36 tubes. Sys- 
tems may be optionally extended to control up to four 
launchers. 

All conventional types of rocket may be controlled, 
including air-to-air, hollow charge, smoke or flame dis- 
pensing, incendiary or electronic countermeasures. 

Both the T 905 C and the T 915 C systems exercise 
control over four different types of rocket. The number 
of types of munition may be varied according to mission 
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The Alkan T 915 armament control and monitoring 
system 


requirements, the total number being limited only by 
launcher capacity. 

Firing interval may be selected at 0.2, 0.5, 1, 2 or 5 
seconds and there are six choices of the number of 
rounds in each salvo: 1, 2, 4, 8, 12, or the full comp- 
lement of rockets may be selected. 


Specifications 

Dimensions: (T 915 C) 196 x 57 x 190 mm 
(T 905 C) 146 x 76 x 161 mm 

Weight: (T 905 C and T 915 C) 1 kg 


Status 

In production and in service. The system, which may 
also be used on armed ground vehicles, has been 
selected for the French Army’s Gazelle helicopters and 
is also in use on Eurocopter BO 105 helicopters. 
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The Alkan T 930 weapon inventory panel 


Contractor 
Alkan. 


T 930 weapon management 


system 

The T 930 weapon management system is intended for 
maritime patrol aircraft. Up to eight wing-mounted 
stores can be controlled by either the pilot from the 
flight-deck or the tactical officer in the cabin. The two 
control panels are linked, with software controlling the 
dialogue and ensuring that the correct authorisation 
and information procedures are followed. The two crew 
members each have a weapon inventory panel display- 
ing the current weapons load. Either member can sel- 
ect the munitions to be released, but the tactical officer 


The Alkan T 930 weapon arming panel 


can only activate his selection after receiving authority 
on his panel from the pilot. One crew member also has 
a weapon arming panel containing the gun and rocket 
arming and bomb-fuzing selections. 


Status 
In production; selected for the Fokker F27 Maritime 
Enforcer. 


Contractor 
Alkan. 


Gun control unit for the Tornado 
Base Ten builds the electronic control units for the 
Mauser 27 mm cannon in the Tornado aircraft of the 
British, German, Italian and Saudi Arabian air forces, 
governing rate of fire, auto-recocking and purging. It 
provides a rounds remaining indication to the pilot and 
has comprehensive built-in test equipment. 


Status 
In service in Panavia Tornado aircraft. 


Contractor 
Base Ten Systems Electronics GmbH. 


Sidewinder control unit for the 


Tornado 

Base Ten has further developed the standard US sys- 
tem used to control the Sidewinder air-to-air missile, to 
meet UK requirements for Royal Air Force GR. Mk 1 
Tornados. The microprocessor-based missile unit inter- 
faces with the stores management system to provide 
semi-automatic control of the missile. Features include 
both normal and off-boresight search and lock, simul- 
taneous missile running, rapid acquisition, automatic 
selection of optimum missile in the presence of obscur- 
ation by the airframe and extensive built-in test 
equipment. 

The current UK missile unit has been developed to 
enable it to control four missiles. Base Ten’s parent 
company in the USA is providing a new control unit for 
the operation of four Sidewinders on US Air Force 
A-10s. 


Status 

The four missile variant has been supplied to the Royal 
Air Force and Royal Saudi Air Force for the Tornado 
IDS. 


Contractor 
Base Ten Systems Electronics GmbH. 


SMS-50 stores management 


system 
The SMS-50 is designed to offer low-cost control of a 
wide range of weapon types in a single unit for helicop- 
ter and fixed-wing activities. Weapon types include gun 
pods, rocket systems, air-to-air missiles, bomb release 
mechanisms and practice bomb dispensers. Meeting a 
requirement for a stand-alone stores management sys- 
tem, the SMS-50 embodies many features common to 
other Base Ten systems. 

At the core of the SMS-50 is a microprocessor-based 
Stores Control Unit (SCU) which oversees all control 


GERMANY 


The Base Ten SMS-50 stores management system showing two cockpit control units and, in the centre, 
the stores control unit 


functions in the system. Most operations are carried out 
under software control, but emergency jettison uses a 
hard-wired sequencer. 

Pilot interaction is completed through the Cockpit 
Control Unit (CCU) and the SMS-50 can support two 
CCUs in a variety of configurations. Store and pylon 
interfaces are wired directly from the SCU. 

All three units in the system feature dual channel 
architecture to maintain full performance character- 
istics in the event of any single failure. They maintain im- 
munity against unintended release and prevention of 
intended release. 

CCU switches and indicators are arranged into three 
main functional groups: store and pylon selectors and 
indicators, weapon mode selectors and indicators, and 
system function selectors and indicators. 

The SCU processes all pilot selections from the CCU 
and inputs from the aircraft safety critical switches. All 
pilot selections are verified before appropriate CCU 
indications are made. The SCU is responsible for send- 
ing arming and single or multiple release signals to 
pylons. Store status is indicated at all times on the CCU. 

A number of optional features is available. Inventory 
loading and validation is accomplished via the CCU and 
checked against actual stores present. Stores mode 
selection allows single, multiple, burst and multiple fir- 
ing options to be put into use. Stores selection enables 
different weapons packages to be activated. Stores fus- 
ing helps weapon fusing to take place in different 
modes appropriate to the store type. Selective jettison 
enables stores on one or more pylons to be selected 


and jettisoned in sequence. Emergency jettison en- 
ables all aircraft stores to be safely jettisoned in a prede- 
termined sequence. Safe mode enables the pilot to 
reset the SMS and all associated stores to a safe state. 
Comprehensive BIT operates during flight to check 
functions essential to mission success and safety. Inter- 
ruptive BIT operates on the ground in an interactive 
mode to detect all safety critical failures. 


Specifications 

Dimensions: (CCU) 76 x 146 x 163 mm 
(SCU) 105 x 193 x 321 mm 

Weight: (CCU) 1.5 kg 

(SCU) 6 kg 


Status 
Ordered by two overseas customers for Tucano 
aircraft. 


Contractor 
Base Ten Systems Electronics GmbH. 


Stores management system for 


the Tornado 
Base Ten builds the SMS for the IDS interdictor/strike 
versions of the Panavia Tornado operated by the Ger- 
man and Italian air forces and the German Navy; it also 
supplies the Sidewinder missile control unit for the 
German Air Force. 
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The Tornado SMS consists of a weapon processor, 
pilot’s control unit, navigator’s control unit and a num- 
ber of pylon control units. Recently, the system has 
been updated to provide a MIL-STD-1553B databus 
capability. 


Status 
In service in German Air Force and Navy and Italian Air 
Force Panavia IDS Tornado aircraft. 


Contractor 
Base Ten Systems Electronics GmbH. 
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The Base Ten stores management system for the Tornado. Left to right: pylon decoder units, pilot’s 
control unit, weapon processor, navigator’s control unit and pylon decoder units. Foreground: pylon 
decoder unit 


Weapons interface unit for the 


Tornado 

An international consortium consisting of GEC-Marconi 
Avionics, Teldix and Alenia has been selected to 
develop the weapons interface unit for the Royal Air 
Force Tornado mid-life update. Two weapons interface 
units will be installed in each aircraft and will provide the 
interface for transferring high frequency signals 


Sidewinder control system 

The Sidewinder Control System (SCS) is a digital 
avionic system that provides the AIM-9 family of air-to- 
air missiles with an off-boresight capability. The system 
is operated through Hands On Throttle And Stick 
(HOTAS) switches and an existing display. It aims to 
improve air-to-air capability by enabling faster reac- 
tions, enlarging the missile lock-on envelope and reduc- 
ing pilot workload. 

SCS automatically slaves missiles to the radar and 
helmet-mounted sight. It is capable of handling any 
member of the AIM-9 family and has interface capability 
for up to four missiles. It features automatic selection of 
the most advantageous missile for hitting the target, 
taking account of fuselage line-of-sight masking and 
automatic lock-on. However, the pilot retains manual 
override of missile selection, lock-on, cage and reject. 
The system provides a visual display to the pilot of miss- 
ile selection, line-of-sight, armament system readiness 
and failure indications. It also provides audio 
indications. 

The SCS consists of a MultiPurpose Processor Unit 
(MPPU), a Sidewinder Interface Unit (SIU) in the pylon 
in each wing and a control panel for groundcrew inter- 
face with the system. 


Specifications 

Dimensions: (MPPU) 180.3 x 146 x 124 mm 

(SIU) 165.1 x 130 x 99 mm 

Weight: (MPPU) 2.68 kg 

(SIU) 1.63 kg 

Power supply: 28 V DC 

Memory: (MPPU) 32 kbytes EPROM, 2 kbytes RAM, 
2 kbytes EEPROM 

(SIU) 8 kbytes EPROM, 128 bytes RAM 

Environment: MIL-STD-5400E Class 2 


Status 
In production. 


Contractor 
Elbit Ltd. 


SMS-86 stores management 


system for the Lavi 
Elbit was selected during early 1985 to develop a stores 
management system for Israel’s Lavi fighter. 

The system, which is fully computer-controlled, com- 
prises two units. The Stores Management Processor 
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between the aircraft subsystems and the weapon sta- 
tions. The weapons interface unit, together with the 
upgraded stores management system which is being 
developed by GEC-Marconi Avionics, will give the air- 
craft MIL-STD-1760 weapon carriage capability. 


Status 
In development. The potential production run is 650 
sets at a value of more than £10 million. 
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The Elbit Sidewinder control system 


(SMP) includes a MIL-STD-1750 computer with an oper- 
ational speed of 900 Kips and 256 k memory: it also has 
two MIL-STD-1553B databus interfaces. The Armament 
Interface Unit (AIU) includes a stores interface compat- 
ible with MIL-STD-1760. 


Specifications 
Dimensions: (SMP) 124 x 194 x 250 mm 
(AIU) 124 x 194 x 400 mm 


Contractors 

GEC-Marconi Avionics, Rochester. 
Teldix GmbH. 
Alenia Defence Systems SpA. 


Weight: (SMP) 6 kg 

(AIU) 10 kg 

Power supply: 115 V AC, 3 phase and 28 V DC, 230 W 
max 

Reliability: (designed) >900 h MTBF 


Status 

In development. Although the Lavi project is cancelled, 
avionic development work continues on the third 
prototype. 


Contractor 
Elbit Ltd. 


Stores management system 

Elbit’s stores management system is computerised, 
flexible, easy to manage and has dual mode operation 
for maximum integrity against the accidental release of 
stores. Computed information is shown on an arma- 
ment control and display panel which is essentially a 
multifunction CRT unit. The pilot prepares several 
weapon release schedules according to his preflight 
briefing, so that during the attack phase he merely has 
to select the appropriate one for the task. The system 
comprises four units: an armament control and display 
panel, stores management computer, video electronic 
unit and an optional video recorder. 

The stores management system replaces the 
switches and selectors which would normally control 
guns, weapons and fuzes, weapon data, stores release 
programming, weapon data insertion panel and stores 
emergency jettison. Preflight selections comprise: mas- 


The IAI Lavi has been used in the development of the SMS-86 stores management system 


ter mode for the aircraft’s weapon delivery and navi- 
gation system, which takes in air-to-air combat, 
air-to-ground missiles, gun firing, selective jettison and 
navigation; CCIP, dive/toss, toss and direct weapon 
delivery mode; type of weapon to be used; single 
weapon, pair or salvo release mode; release interval 
and nose, tail or nose and tail fuze mode. 

The CRT continuously displays the number, location 
and type of stores being carried on the mission and is 
updated as stores are released or jettisoned. It also 
shows the information appropriate to the particular 
release programme and warns of incorrect program- 
ming, equipment failure or beyond limits conditions. 
The system computer can also control a videotape 
recorder for post-mission analysis or debriefing after a 
training flight. 


Specifications 

Computer 

Dimensions: 321 x 194 x 172 mm 
Weight: 13.5 kg 
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Redundancy: two independent computing systems, 
dual power supply 

Memory: 58 k EPROM, 3 k RAM, 1 k non-volatile RAM 
Input/output: 160 discrete inputs, 120 discrete 
outputs 


Armament control and display panel 
Dimensions: 172 x 147 x 267 mm 
Weight: 7 kg 

Scanning: 525 or 875 lines 
Bandwidth: 20 MHz 

Contrast ratio: 7:1 


Status 

In production and in service in the McDonnell Douglas 
A-4 Skyhawk and F-4, IAI Kfir and in other aircraft 
exported from Israel. 


Contractor 
Elbit Ltd. 


Elbit’s stores management system display show- 
ing the INV (inventory) mode, with store types and 
positions on the aircraft. The pattern indicates that 
four AIM-9 Sidewinder missiles and four Mk 82 and 
SN 82 bombs are carried on wing pylons and an 
ECM pod on the fuselage centreline station 


Stores management system for 
the AMX 


Alenia has developed the stores management system 
for the AMX aircraft which performs the automatic 
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control of selection, arming, release and jettison of the 
aircraft’s external stores. 

The system consists of seven LRUs and includes a 
weapon processor unit containing an advanced com- 


The Alenia stores management system fitted to the AMX showing the weapons contro! panel (left), the 
weapon processor unit (centre) and three station units (right) 


SCAR armament control system 
CASA’s SCAR (Sistema de Control de Armamento) 
armament control system provides full weapon selec- 
tion and control facilities for up to six underwing car- 
riage stations and a centrally located gun pod. The 
system’s functions include selection of weapon station 
for use in a mission, selection of weapon type fitted at a 
station, mode selection for bomb arming, time interval 
selection for bomb release in ripple mode, air-to-air and 
air-to-ground gunnery selection, emergency mode 
selective jettison, weapon availability and status, stores 
selected and stores remaining indication and status 
and gun ammunition counter indication. 

Designed principally for the CASA C-101, the SCAR 
system provides weapon selection and control facilities 
for bombs, rockets, guns and combined stores dis- 
penser/launcher units and also supplies signals for 
control of weapon sighting and gun camera systems. 

The equipment comprises a central processor, usu- 
ally located in the aircraft’s nose bay, a main unit, moni- 
toring unit and emergency unit installed in the cockpit. 
In the case of trainer aircraft, additional monitoring and 
emergency units, identical to those in the attack air- 
craft, are mounted in the student’s cockpit. 

The main unit is used for all control and selection 
functions, with the exception of emergency jettison for 
which the emergency unit is used. Monitoring units indi- 
cate the status and type of stores available and the 
quantities of stores or ammunition remaining or 
expended. In the training role, the functions of the stu- 
dent’s portion of the system can be completely 
inhibited by the instructor pressing a button. An error 
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The CASA SCAR armament control system with 

(rear left) the main unit, (rear right) the central pro- 

cessor and (front) two monitor units and two 
emergency units 


light indicates a system malfunction or a mis-selection 
of a store or weapon. In the case of mis-selection, the 
system, with the exception of emergency release, is 
automatically rendered inoperative. The emergency 
unit is hardwired to ensure complete reliability and con- 
tains a testlamp push-button for status checking of all 
indicator lamps in the system. 

SCAR is a _microprocessor-controlled system 
employing digital techniques and TTL integrated cir- 
cuitry. Operational parameters can be modified via soft- 
ware changes and an EAROM memory ensures that 
stored data is retained even when the system is unpow- 
ered. The system is of modular design and conforms to 
the recommendations of MIL-STD-1472 and MIL- 
HDBk-244. It can be readily adapted to different types 
of aircraft by changing module input/output interfaces. 


puter which manages all the logic operations and con- 
trols the other units. There are also five station units 
which control guided and unguided weapons and a 
weapons control panel on which the crew selects the 
various functions and which displays the stores status. 
The system can be easily configured for different 
weapons. 

From this project, Alenia is working on a more 
advanced stores management system which uses the 
cockpit multifunction display to show and control the 
various functions and which has a MIL-STD-1760A 
interface. 


Specifications 

Dimensions: (weapon processor unit) % ATR short 
(weapons control panel) 190 x 90 x 180 mm 
Weight: (weapon processor unit) 15 kg 

(weapons control panel) 5 kg 

(Station unit) 3 kg 

Power supply: 28 V DC 


Status 
In production for the AMX. 


Contractor 
Alenia Defence Systems SpA. 


An interface to a centralised WAC, MFD, HUD control/ 
display system has been incorporated via discrete dis- 
turbance-free output lines. Compatibility with previous 
self-supporting systems is maximised as the new inter- 
face is provided through the central processor connec- 
tor previously dedicated to the front cockpit monitoring 
unit and redundant in the new configuration. 

The new interface lines provide not only all status 
information included in the substituted monitoring unit, 
including gun rounds, but also ripple interval status and 
certain control capabilities for remote gunnery selec- 
tion (HOTAS interface). Power requirements are 2.5 A 
maximum for an illuminated panel system or 1.6A 
maximum for a non-illuminated system, both at 28 V 
DC. 


Specifications 

Dimensions: (central processor) 180 x 210 x 120 mm 
(main unit) 200 x 70 x 101 mm 

(monitor unit) 100 x 42 x 75 mm 

(emergency unit) 70 x 40 x 81 mm 

Weight: (central processor) 3.3 kg 

(main unit) 1.62 kg 

(monitor unit) 0.46 kg 

(emergency unit) 0.28 kg 


Status 
In service. 


Contractor 
Construcciones Aeronauticas SA. 


578 STORES MANAGEMENT / Sweden—UK 


Weapons system computer 

The weapons system computer distributes and inter- 
faces signals between the various weapons and tactical 
systems in the aircraft. The unit is partly operated from 
the system display unit, the data entry panel and the tar- 
get acquisition unit. The unit also handles the prep- 


SWEDEN 


aration of stores, functions for firing and releasing 
stores in co-operation with the system computer, stores 
monitoring, control of the gun and control of 
countermeasures. 

The weapons system computer features modular 
design, LRU concept to facilitate maintenance, chassis 


integrated power supply for optimal heat dissipation, 
SMT for increased packing density and_ built-in 
redundancy. 


Contractor 
Saab Instruments AB. 


SMS 2000 Series stores 


management systems 

Computing Devices offers several variants of the SMS 
2000 family of airborne stores management systems 
derived from the SMS 2001 system fitted to early export 
marks of the BAe Hawk aircraft. The SMS 2001 is par- 
ticularly suitable for fixed-wing aircraft with up to seven 
weapon stations, plus internal cannon. The SMS 2112 
and 2120 are currently standard equipment on Mks 60, 
100 and 200 export Hawk aircraft. The SMS 2200 is a 
twin-channel system for close integration with the mis- 
sion avionics and is optimised for naval ASW aircraft 
and helicopters; a variant is standard equipment on the 
EH 101 helicopter for the Royal Navy and Italian MMI. 
The SMS 2500 is a simpler system for lighter aircraft 
and helicopters using modules from the SMS 2120. its 
capabilities can be expanded to match the SMS 2120. 

The SMS 2000 family controls the complete range of 
stores carried by helicopters and light and medium- 
sized aircraft, including torpedoes, mines, buoys, rock- 
ets, air-to-air and air-to-ground guided missiles, weapon 
and equipment pods and drop tanks. A system typically 
comprises a digital stores management computer, 
remote switching units mounted in the pylons or spon- 
sons and cockpit control panels for those aircraft 
requiring dedicated crew interfacing. 

The system permits in-flight pre-selection of a 
weapon delivery package to suit particular targets or 
conditions. Additional facilities are provided to control 
the release modes and, where necessary, ground spac- 
ing optimisation in relation to aircraft speed or fuzing 
optimisation in relation to altitude. Weapon failures for 
whatever reason are indicated on the SMS panel(s) and 
the presentations are optimised for ease of assimilation 
by the aircrew. 

The SMS computer maintains the centre of gravity 
and/or lateral balance within the aircraft’s handling 
constraints. The system contains, as a minimum, 
duplex emergency jettison control, so that no single 
defect can prevent safe jettison when it is demanded. 
Multiple interlocks ensure the highest levels of safety; 
the SMS 2200 has two channels in a hot standby con- 
figuration to further ensure availability of all functions. 
Avionics databus interfaces to MIL-STD-1553B are fit- 
ted to some configurations, allowing an enhanced inter- 
face with a nav/attack computer. 

Modular construction allows the SMS 2000 to be 
upgraded in service; current models include a high 
degree of BIT. Fault location is further enhanced by the 
use of Computing Devices automatic armament test 
equipment. 


Specifications 

Dimensions: (SMS 2112/2120 panel) 140 x 180 x 
90 mm 

(SMS 2112/2120 computer) 220 x 130 x 310 mm 
(SMS 2200 computer) ARINC 600 8 MCU 

Weight: (SMS 2112/2120 panel) 2.8 kg 

(SMS 2112/2120 computer) 6.9 kg 

(SMS 2200 computer) 13 kg 

Power supply: (SMS 2112/2120) 28 V DC, 30 W 
(SMS 2200) 28 V DC, 30-60 W 


Status 
The SMS 2112/2120 are in service and in production. 
SMS 2001, SMS 2112 and SMS 2120 are standard 
equipment on BAe Hawk Mks 50, 60, 100 and 200 
aircraft. 

The SMS 2200 is developed and entering pro- 
duction. A variant has been selected for the EH 101 
helicopter for the Royal Navy and the Italian MMI. 

The SMS 2500 is in development. 


Contractor 
Computing Devices Company Ltd. 


UNITED KINGDOM 


The Computing Devices SMS 2100 stores management system equips the British Aerospace Hawk 


SMS 3000 Series stores 


management systems 

SMS 3000 stores management systems are based 
largely on the experience gained with the company’s 
SMS 2000 Series, but offer greater flexibility in heavier 
aircraft. 

The SMS 3000 Series has a dual mode of operation 
which has a two-fold intent: maximising safety by reduc- 
ing the risk of accidental release, and improving mis- 
sion reliability. This involves the employment of a dual 
redundant channel system which operates in serial 
form to release stores in the safety mode. When in com- 
bat, one of two parallel systems can be used to effect 
release. There is provision for expansion by means of a 
range of modular stores interface units to match the 
increased processor capacity. 


Status 
In production and service in all Panavia Tornado ADV 
aircraft. 


Contractor 
Computing Devices Company Ltd. 


SMS 4000 Series stores 


management systems 

The SMS 4000 Series stores management systems 
Gover the full range of stores applicable to heavier air- 
craft, especially to those based around the MIL- 
STD-1553 multiplex serial databus and MIL-STD-1760 
interface standard. 

The SMS 4000 hardware and software architecture 
has been optimised to meet the five key needs for mod- 
ern weapon management. These are full implemen- 
tation of MIL-STD-1760/STANAG 3837AA for the 
standard interface of stores, compatibility with existing 
non-standard stores such as Sidewinder, integration 
with MIL-STD-1553 and high-speed databus avionics 
where no dedicated SMS control panels are 
implemented, use of high level languages such as Ada 
and use of standard databusses for communication 
between separate SMS equipments. 

The SMS 4000’s four main functional elements are 
safety critical processing, non-safety critical process- 
ing, critical signal switching and high/low bandwidth 
signal networking. It is expected that at least two of 
these functions would be incorporated into any SMS 


Panavia Tornado ADV aircraft have the Computing Devices SMS 3000 stores management system 


4000 configuration. Processing equipment is designed 
for installation in conditioned bays; critical switching 
and networking equipments are designed for harsher 
environments, including installation in removable 
launchers, dispensers and pylons. 

Separation of safety critical and non-safety critical 
processing Is a key feature of the SMS 4000 architec- 
ture, enabling achievement of the high data integrity 
required by MIL-STD-1760. Physical separation of the 
two types of processing - critical decisions from tar- 
geting data processing - is sometimes required. The 
optimum implementation also depends on any avionics 
software support environment required by the user. 
The SMS processor(s) manages all weapon aspects up 
to and including release/launch/firing, maintaining 
high integrity levels at all phases. 


Status 

In development. Advanced systems have been 
delivered for government development of MIL- 
STD-1760. A variant of the SMS 4000 has been selec- 
ted for the Eurofighter 2000 armament system pro- 
cessors and signal distribution unit, and is nearing 
development completion. Safety critical databus con- 
trolled power switching units of the SMS 4000 range 
have been selected for fitting to the Eurofighter 2000 
decoy dispensers. 


Contractor 
Computing Devices Company Ltd. 


A variant of the SMS 4000 has been selected for 
the Eurofighter 2000 armament contro! system 
processors 
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Units of the Computing Devices SMS 4000 
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Armament control system 


processor 

The Armament Control System (ACS) design utilises a 
series of distributed units, each with intelligent ter- 
minals, linked to a central ACS processor via a MIL- 
STD-1553B weapons bus. To achieve the twin require- 
ments of visibility and testability, the ACS utilises high 
integrity software incorporating comprehensive checks 
to prevent illegal states and actions. Partitioning of 
hardware and hardware/software into safety and non- 
safety critical areas gives a robust system with high 
reliability and availability for missions. 

The ACS processor is packaged in a low weight 
Y2 ATR short unit. The cold wall conduction cooled box 
accommodates up to 16 modules. In order to maximise 
standardisation and commonality, the number of differ- 
ent module types has been limited to five. The actual 
module fit and numbers of each type within a specific 
ACS processor will be a function of the particular 
application. 

Each module is packaged as a %2 ATR form factor 
conduction cooled card. To reduce power dissipation, 
extensive use of CMOS has been implemented within 
the module design. The advanced internal bus architec- 
ture within the ACS processor has led to a highly flex- 
ible design, the double 68020 processor fit providing a 
major contribution to system redundancy and safety. 
The total system provides a dual channel redundant 
capability with interchannel cross-check and validation. 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


FACS 2010 armament control 


system 

The FACS 2010 armament control system for military 
aircraft provides management and control of a wide 
range of stores. In addition, the provision of MIL- 


The armament contro! system processor 


STD-1760A standard aircraft/store interfaces allows 
accommodation of new generation and future stores 
with minimum modifications and cost. 

Stores supported include bombs, guns, rockets, 
tanks, torpedoes, pods, chaff, flares, AIM-9 Sidewinder, 
AIM-65B Maverick, AIM-120 AMRAAM, ASRAAM and 
anti-tank missiles. 


FACS 2010 has been designed to ensure a very high 
degree of safety, while providing excellent reliability 
and high mission success rates. 

The FACS 2010 is designed to fail-safe and includes 
a number of safety features. Hardware architecture is 
dual channel with cross-checking of all safety critical 
functions. Software is partioned into safety critical and 
non-safety critical functions. Emergency jettison is 
implemented as quadruplex and is independent of nor- 
mal release control. Air gap dual serial switching 
elements are included in all irreversible safety critical 
power output paths. Trigger/pickle is used as a final 
hard-wired consent. 

The system comprises an armament processor, dis- 
tribution unit, power switching relay box and pylon sta- 
tion interface units. Modularity is achieved by using 
standard modules, enabling any system to be rapidly 
tailored to particular requirements. An extensive auto- 
matic BIT facility ensures rapid detection and location 
of faults. 

The armament processor controls and monitors 
safety critical fire-power supplies, verifies and validates 
the stores loaded and calculates aircraft balance, and 
fuzing and release of conventional bombs. It controls 
guns, MIL-STD-1760A aircraft station interfaces, selec- 
tive jettison and emergency jettison. It also controls and 
manages pylon station interface units and the distri- 
bution unit. Finally, it manages the armament control 
system BIT. 

The power switching relay box provides high power 
capacity switching elements for the armament control 
system and is controlled by the armament safety 
switches along with the armament processor. 

The distribution unit provides a centralised switching 
network to enable the connection of analogue audio, 
video and RF signals between aircraft stations and air- 
craft systems such as video displays and recorders, 
pilots headphones and so on. The unit’s operation is 
controlled via messages sent along the weapon bus by 
the armament processor. 
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The pylon station interface units are associated with 
aircraft pylon stations and are controlled by the arma- 
ment processor via discretes and power lines and 
messages transmitted over the weapon bus. 


Specifications 

Dimensions: (armament processor) % ATR short 
(pylon station interface unit) 370 x 90 x 75 mm 
(distribution unit) 250 x 160 x 140 mm 

(power switching relay box) 250 x 160 x 140 mm 
Weight: (armament processor) 9 kg 

(pylon station interface unit) 2.5 kg 

(distribution unit) 3.9 kg 

(power switching relay box) 3.3 kg 


Contractor 
GEC-Marconi Avionics, Edinburgh. 


The FACS 2010 armament control system show- 
ing (rear, left to right) the distribution unit, arma- 
ment processor and power switching relay box and 

(front) a pylon station interface unit 


Standard stores management 


system 

GEC-Marconi Avionics continues to develop a family of 
STORes Management Systems (STORMS). Individual 
systems are based on a standard set of modules pack- 
aged to satisfy specific customer needs, capable of 
controlling all existing weapon types and meeting the 
requirements of MIL-STD-1760/STANAG 3837AA. 
From detailed studies carried out on numerous aircraft 
and weapon types, standard module designs have 
been rationalised to provide high commonality across a 
wide range of stores management system configur- 
ations. This concept allows STORMS to be easily 
reconfigured to meet the needs of both new-build and 
aircraft modernisation programmes. 

The principal features of this new family include pro- 
ven functional units reducing technical risk and time- 
scales. It is therefore practical to produce tailor-made 
systems providing low programme costs and product 
support and maintenance commonality between air- 
craft types. Typically, STORMS standard modules pro- 
vide more than 80 per cent of the hardware in every 
stores management application. 

In conjunction with standard pool hardware mod- 
ules, the concept has been extended to embrace 
associated standard software modules. This, together 
with commonality of test facilities at module level, has a 
beneficial effect on costs when compared with new 
special-to-type designs for each application. STORMS 
permits complete flexibility in the choice of control 
interfaces. Either existing aircraft bus interfaced control 
and display avionics may be used or dedicated SMS 
control panels may be provided. The low crew work- 
load features devised for the Panavia Tornado SMS 
have been continued and developed for use with 
STORMS. 

Unit volumes are entirely dependent upon the spe- 
cific installation, and the standard module sizes have 
been carefully chosen to allow for installation in a wide 
variety of unit shapes and sizes. 


Status 
Flightworthy system successfully evaluated by the US 
Navy. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Stores management system for 
the Tornado GR. Mk 1 


The stores management system developed by GEC- 
Marconi Avionics for the Royal Air Force Panavia Tor- 
nado GR1 aircraft can handle 26 types of weapon, con- 
trolling arming, fuzing, firing or release functions from 
its 35 outputs. The system also initiates the timed and 
sequenced emergency and selective jettison of all 
weapons and other stores such as fuel and equipment 
pods. This is a controlled output of 29 pulses over 2.2 
seconds. A comprehensive bogus weapon inventory is 
also included for training purposes. i { 
Among the principal design aims of the Tornado 
stores management system were: meeting the speci- 


fied rates of safety, jettison availability and mission suc- 
cess, an unprecedented degree of electromagnetic 
compaiibility hardness and a significant reduction in 
crew workload. The system was also engineered to pro- 
vide a minimum of interconnect wiring between the 12 
units. 

To achieve these targets, the company developed a 
dual-channel digital architecture system employing 
mini-computers and a digital data transmission system 
to provide the required integrity. Wherever possible, 
CMOS circuitry is used on account of its low power con- 
sumption, to eliminate the need for cooling and to meet 
the electromagnetic compatibility specification. Both 
channels are fully synchronised and perform in a con- 
solidated mode until channel unserviceability is 
detected, when authority is given to the serviceable 
channel to proceed independently. 

The level of redundancy ensures that the channels 


only close down for safety critical failures and that the 
emergency jettison system is not only separated from 
processor control but made duplex to avoid any con- 
solidation requirements. 

Weapon control is split into defensive and offensive 
weapons. The pilot’s control panel takes the defensive 
weapons, and the navigator’s control panel has the oth- 
ers. Crew workload is minimised by eliminating from 
the weapon package selection process both safety criti- 
cal and non-applicable options. 


Status 
In service on Royal Air Force Panavia Tornado GR. Mk 1 
aircraft. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Stores management system for 
the Tornado GR. Mk 4 


GEC-Marconi Avionics are developing the stores man- 
agement system for the Tornado GR. Mk 4 as an 
upgrade to that which is currently used on the Royal Air 
Force Tornado GR. Mk 1. It involves two upgraded 
LRUs within the system and further enhances the fea- 
tures of the current Tornado stores management sys- 
tem. Major enhancements are the use of Ada high order 
language in conjunction with MC68020 processing 


capability. MIL-STD-1553B interfaces have been intro- 
duced to cater for the new generation of weapons now 
becoming available. The stores management system 
now possesses a backup bus control expansion 
capability. 

The navigator’s control panel is being upgraded with 
a custom switch and display interface offering a multi- 
function soft key capability with further reduced crew 
workload features and enhanced night vision 
capability. 
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Status 
Under development for the Royal Air Force Panavia 
Tornado GR. Mk 4. 


Contractor 
GEC-Marconi Avionics, Rochester. 


Weapon control system for the 


Harrier 

The Harrier weapon control system is digitally based 
and makes extensive use of integrated circuitry. Logic 
circuits are of diode-transistor type and the number of 
relays has been reduced to the minimum required to 
handle the heavy switching currents which occur at the 
time of weapon release. 

When stores are loaded on to the aircraft, thumb- 
wheel switches are set on the control panel to provide 
the pilot with an indication of the external stores status; 
the role selection switches are also set for the type of 
stores carried. Two modes of operation, manual or 
automatic, are possible. In the manual mode, release 
intervals of 20, 40, 80, 160 and 320 milliseconds are sel- 
ectable from a rotary switch on the weapon control sys- 
tem panel. 

For automatic release, the auto/manual switch inter- 
faces the weapon control system with the aircraft’s nav/ 
attack computer providing it with data on stores status, 
types selected and spacing required. Release interval 
then comes under computer control. In either mode, 
the pilot may use individual or ‘clear aircraft’ overriding 
jettison control switches to jettison stores separately or 
as a single salvo in an emergency. 

During rocket or guided weapon release or gun fir- 
ing, the weapon control system ensures that power is 
supplied to the engine igniter circuits to safeguard 
against flame-out. 

In two-seat Harriers a monitor unit in the rear cockpit 
duplicates the front cockpit jettison facilities and en- 
ables the contro! panel to be monitored during 
operation. 

The system’s capacity permits mixed loads to be car- 
ried and controlled on each pylon. The range of stores 
includes single or twin bombs, flares, one or two rocket 
launchers, two gun pods, external fuel tanks or guided 
weapons. Bomb fuzing signals can be transmitted to 
the five pylons. 


Specifications 

Dimensions: (weapon control system unit) 114 x 210 x 
321mm 

(monitor) 114 x 210 x 160 mm 

Weights: (weapon control system unit) 4.65 kg 
(monitor) 2.38 kg 


Status 
In service on the Harrier. More than 200 units have been 
procured. 


Contractor 
GEC-Plessey Avionics. 


Weapon control system for the 


Jaguar 
The GEC-Plessey weapon control system for the Sepe- 
cat Jaguar is a development of that provided for the 


The GEC-Plessey weapon contro! system is installed in British Aerospace Harriers 


Harrier (See previous entry) and employs the same digi- 
tal solid-state electronics technology. In the single-seat 
Jaguar the system is divided into two major elements: 
the main unit housing the control logic and the cockpit- 
mounted control unit which contains the indicator 
lamps, the pilot-operated armament switches and the 
individual jettison switches. In the two-seat variant a 
monitor unit is fitted in the rear cockpit for training 
purposes. 

As well as providing all the functions of the Harrier 
system, the Jaguar unit has greater reliability as the 
result of wider use of solid-state logic. It provides fully 
duplicated release and jettison of individual stores, dis- 
penses with autoselector switches on tandem store car- 
riers and provides a more advanced method of rocket 
firing control. It may be operated as an autonomous 
system or used in conjunction with the Jaguar nav/ 
attack computer. 


Specifications 

Dimensions: (control unit) 152 x 146 x 157 mm 
(logic unit) 155 x 349 x 425 mm 

(monitor) 85 x 146 x 130 mm 

Weights: (control unit) 1.76 kg 

(logic unit) 14.54 kg 

(monitor) 0.56 kg 


Status 

In service. Orders for Jaguar weapon control systems 
exceed 250 units for the Royal Air Force and Indian Air 
Force. 


Contractor 
GEC-Plessey Avionics. 


SGS-10 general-purpose stores 


management system 

SGS-10 is a low-cost and flexible stores management 
system which meets the requirements of the latest gen- 
eration of light combat aircraft armed with modern 
weapons. It can drive up to nine weapon stations and 
can be configured to suit a variety of stores. 

The modular concept enables a wide range of 
options and variants to be offered so that systems can 
be selected to meet the needs of retrofit programmes 
and the requirements of new build aircraft. All variants 
offer the highest standards of safe operation while inno- 
vative designs provide cost-effective system solutions. 

The baseline system configuration achieves a high 
degree of safety without the added cost and complexity 


of full duplication. It is controlled by a single micropro- 
cessor featuring duplex safety critical interfaces and an 
innovative software technique. A backup capability, 
independent of the primary electronics and power sup- 
plies, is provided to handle release of certain self-de- 
fence weapons in a reversionary mode. Independent 
emergency jettison circuits are included. An integral 
part of the design is a control and display panel which 
features software-configured LED displays. This 
SGS-10 baseline system configuration has been selec- 
ted for the Sea Harrier mid-life update programme. 

All system variants include an integral MIL- 
STD-1553B aircraft interface. Flexible discrete or serial 
digital interfacing options are available for weapon sta- 
tion servicing. A remote-control design option provides 


The Smiths Industries Sea Harrier FRS. Mk. 2 
missile control system 
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for servicing of the weapon stations via dedicated serial 
data links. A variant of the general-purpose stores man- 
agement system, using duplicate microprocessors for 
control, is now being developed for light combat air- 
craft and anti-submarine warfare helicopters. A further 
development using the same basic design techniques 


includes a full MIL-STD-1760 interface, MIL-STD-1750 
processors and Ada software. 


Status 
In production for Sea Harrier FRS. Mk 2. 


Contractor 
Smiths Industries Aerospace & Defence Systems Ltd. 


UNITED STATES OF AMERICA 


Armament control and delivery 


system 

The AlliedSignal ARmament Control And Delivery Sys- 
tem (ARCADS) system has been developed to provide 
symmetrical release external stores management for 
the US Army Bell AH-1J light attack helicopter. It per- 
mits selective programming and controlled release of 
stores from between one and four external stations and 
can be indexed and programmed for up to 12 separate 
stores. Control functions comprise stores selection, 
quantity for release, rate of release, single, pair or all 
mode of release and emergency jettison. The system 
displays to the flight crew the type and quantity of 
stores that have been selected, the desired rate of 
release (slow or fast), the selected mode of release 


(single, pair or all), stores low quantity, stores empty 
and co-pilot override. 

A complete ARCADS comprises seven main units: 
cockpit stores control panel, emergency jettison con- 
trol unit, emergency jettison switch, two wing rocket 
delivery units and two wing adaptor cable assemblies. 
The units are of modular construction and registration 
modules are readily replaceable to allow for changes of 
weapon complement. The system contains safety inter- 
locks and built-in safeguards to ensure symmetrical 
release of stores. 


Specifications 

Dimensions: (stores control panel) 146 x 114 x 
165 mm 

(emergency jettison select) 38 x 146 x 129 mm 


(wing rocket delivery) 137 xX 193 x 51 mm 
Weight: (stores control panel) 2.4 kg 
(emergency jettison select) 0.54 kg 

(wing rocket delivery) 2.36 kg 


Status 
In production and in service in the US Army Bell AH-1J 
helicopter. 


Contractor 
AlliedSignal Flight Systems. 


integrated conventional stores 
management system/global 


positioning system for the B-52 

In early 1984 Boeing Military Airplanes (now the Prod- 
uct Support Division in Wichita) was awarded a $22.6 
million contract by the US Air Force Aeronautical Sys- 
tems Division for work on the B-52 bomber Integrated 
Conventional Stores Management/Global Positioning 
System (ICSM/GPS). The programme provides stan- 


dard electrical and software interfaces for all future 
weapons specified for the B-52, using the MIL- 
STD-1760 protocol. The system permits the crew to 
load smart missiles with details of route and target, and 
also allows the weapon load of a B-52 to be changed 
from one flight to the next with only a software change 
loaded into the offensive avionics suite using a tape 
cassette. Integration of GPS provides precision navi- 
gational capability which greatly improves weapon 
delivery accuracy. 


Status 

Flight tests began during 1985 and were completed in 
Spring 1986. Initial operational capability was achieved 
in December 1988. Production kits for 54 B-52Gs were 
completed in 1991. Plans to add the ICSM/GPS capa- 
bility for the B-52H are in hand. 


Contractor 
Boeing Defense & Space Group Product Support 
Division. 


Tactical weapons management 


system 

A joint Collins/Bell effort has been underway for some 
time to provide the Bell 406CS with an integrated avion- 
ics suite and weapons management system as stan- 
dard. The Collins Tactical Weapons Management 
System (TWMS) was originally designed in 1985 for the 
US Army JOH-58C scout helicopter programme. Since 
then, the TWMS, also known as Quick Draw, has been 
expanded and enhanced to address a wide range of 
weapons for attack and scout/attack helicopters. This 
system not only provides the crew with control and dis- 


The Collins Quick Draw tactical weapons manage- 
ment system is installed in the Bell 406 Combat 
Scout helicopter 


play capability for communication and navigation man- 
agement but also acts as the control point for the 
weapon systems. It is capable of managing multiple 
rocket, gun and missile types, including air-to-air 
Stinger, TOW and Hellfire. 

Head-up management of weapons and communi- 
cations and navigation avionics is provided by the 
Hands On Throttle And Stick (HOTAS) feature. Such 
fingertip control improves weapons delivery and mis- 
sion safety and effectiveness. Weapons stores manage- 
ment, as well as weapons selection and sequencing, is 
also provided. 

There is no need to enter weapon type information 
manually into the system because it is automatically fed 


the data as weapons are attached to the stores stations. 

TWMS can be installed as a stand-alone system or 
integrated with the CMS-80 cockpit management 
system. 


Status 

A Bell Helicopter 406 Combat Scout equipped with the 
TWMS has successfully completed live firing tests with 
guns and rockets against ground targets and the sys- 
tem is also flying onboard the MG 530 NOTAR. 


Contractor 
Collins Avionics & Communications Division. 


Units of the Collins tactical weapons management system (from left to right) the weapons relay unit, 
weapons management unit, master arm/emergency panel and contro! display unit 


AN/ASQ-165 armament control 


indicator set 

The Loral AN/ASQ-165 Armament Control Indicator Set 
(ACIS) is an airborne ordnance stores management 
system developed for the US Navy Sikorsky SH-60B 
LAMPS III helicopter. The system controls one or two 
Mk 46 Mod 0/1/2 torpedoes and up to 25 air-launched 
sonobuoys. Interfaces for control functions and for the 
ACIS microprocessor control system are provided for 
two BRU-14A bomb racks, the sonobuoy launcher and 
a MIL-STD-1553 databus which interfaces in turn with 
an AN/AYK-14 airborne computer. 


The system consists of a C-10488/ASQ-165 Arma- 
ment Control Indicator (ACI) for the airborne tactical 
operator or the helicopter pilot and a CV-3531/ 
ASQ-165 Armament Signal Data Converter (ASDC) 
which contains logic, interlock, driver and relay circuits. 
The microprocessor controls all tasks such as inventory 
usage, functional status and built-in self-test, with the 
exception of the jettison function which is hard-wired. 
Jettison functions are redundant and the circuitry 
ensures that no single failure will cause inadvertent 
release or inability to jettison. Communication with all 
parts of the system apart from the jettison function is 
provided by the databus. 


The ACI control panel functions include: master arm 
voltage switching for positive armament safety; torpedo 
selection, arming and launch; torpedo search depth, 
mode, ceiling and course programming; three torpedo 
program status indicators; sonobuoy selection, arming 
and launch; and jettison left store, right store, all sono- 
buoys or all ordnance. 

The AN/ASQ-165 precludes unintentional launching 
from single point failures. The system features low 
power Schottky TTL 54-LS series logic and tri-state, 
sunlight-readable switches and indicators. With the 
exception of some launch and jettison circuits, the self- 
test facility is quoted as being able to detect more than 


98 per cent of faults. The system is compatible with 
automatic test equipment at both unit and module level. 
Failure rates for the ACI and the ASDC are stated 
as better than one in 25 700 hours and 3850 hours 
respectively. 


Specifications 

Dimensions: (ACI) 219 x 146 x 170 mm 
(ASDC) 193 x 149 x 457 mm 

Weight: (ACI) 2.04 kg 

(ASDC) 11.05 kg 


Status 
No longer in production. In service in US Navy Sikorsky 
SH-60B LAMPS Ill helicopters. 


Contractor 
Loral Control Systems. 


AN/AWG-15 armament control 


system for the F-14A 

The Loral AN/AWG-15 Armament Control System 
(ACS) was designed and developed for weapon stores 
control to be implemented from a control indicator by 
an aircrew member or in conjunction with an Airborne 
Missile Control System (AMCS) computer. The system 
comprises a Control Indicator (Cl), a Power Switching 
Unit (PSU) and a set of Signal Command Decoders 
(SCDs), one of which is located at each weapon station. 

The ACS provides the preparation and control func- 
tions before releasing Phoenix, Sparrow and Side- 
winder missiles or bombs, rockets and flares. It also 
controls and fires the M61-A1 gun. 

For air-to-air functions, the system provides missile 
options, control/speed gate selection, inventory/ready 
control, weapon/station control and release by the pilot 
or navigator. For air-to-ground functions, using bombs, 


rockets or flares, it provides weapon and station selec- 
tion, inventory/ready control, attack, delivery, fuzing 
and weapon mix mode selection and release by the 
pilot. It also provides jettison command functions. Pro- 
tective logic circuitry is incorporated to prevent inadver- 
tent weapon firing or release. 

The system has a high level of inbuilt redundancy 
with BIT for 90 per cent fault detection and automatic 
isolation of faulty circuits, sub-units or components. 

In September 1986 Loral was awarded $23.1 million 
by the US Naval Air Systems Command to modify the 
Navy’s AN/AWG-15E weapon fire-control system in its 
F-14 aircraft. The upgraded system is designated AN/ 
AWG-15F and over 470 aircraft were modified; elec- 
tronics in the control indicator and part of the power 
switching units were replaced by items of more modern 
technology. 

Earlier, in May 1985 Loral was awarded a full-scale 
development contract by Grumman for the AN/ 
AWG-15 Technology Improvement Programme (TIP) 
and a prototype of the new system was flight-tested in 
August 1986. 


Specifications 

Dimensions: (Cl) 318 x 292 x 254 mm 
(PSU) 203 x 178 x 419 mm 

(SCDA) 64 x 102 x 203 mm 

(SCDB) 51 x 102 x 152 mm 

Weight: (Cl) 6.13 kg 

(PSU) 9.09 kg 

(SCDA) 0.85 kg 

(SCDB) 0.5 kg 


Status 

The first upgraded units were delivered to the Navy at 
the end of 1987, and deliveries completed in 1989. No 
longer in production. In service in US Navy Grumman 
F-14A Tomcats. 


The US Navy Grumman F-14 has the Loral AN/AWG-15 armament contro! system 
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Contractor 
Loral Control Systems. 


Armament control system for the 
A-10A 

Loral’s Armament Control System (ACS) provides the 
pilot with stores status information and programmed 
control over the operation and release modes of all of 
them. The ACS comprises three separate types of LRU. 
The Armament Control Panel (ACP) permits the pilot to 
communicate with the system, the Interstation Control 
Unit (ICU) carries out signal processing and the Station 
Control Units (SCUs) act as the interfaces between the 
system and the weapon stations. A complete system 
consists of one control panel, one interstation and 11 
station control units. 

The ACS allows the pilot to select the weapon stores 
at any of the 11 weapon stations at any time. The 
GAU-8A gun and camera may be selected for oper- 
ation, together with several types of weapon fuzing 
option, by means of a switch. Single pairs, ripple-single 
and ripple-pairs are the possible weapon-release mode 
choices. Selective rack and missile jettison are the 
choices available with the emergency jettison control. A 
built-in timing and sequencing system generates the 
appropriate time intervals between releases, ensuring 
safe release intervals for weapons and the appropriate 
weapon station priorities. Video signal channelling 
assists in the release of electro-optical weapon stores. 
A front panel displays the current status of each of the 
11 stations and the quantity of ammunition remaining in 
the GAU-8A gun. The system can operate over a tem- 
perature range from -55 to +71°C. Microprocessor- 
controlled test equipment is used for flight line and 
intermediate level support. 


Specifications 

Dimensions: (ICU) 241 x 388 x 216 mm 
(ACP) 165 x 235 x 192 mm 

(SCU types A and B) 95 x 142 x 71 mm 
Weight: (ICU) 14.7 kg 

(ACP) 4.88 kg 

(SCU type A) 1 kg 

(SCU type B) 0.63 kg 


Status 
In service on the US Air Force Fairchild A-10. No longer 
in production. 


Contractor 
Loral Control Systems. 


AN/AYQ-9(V) weapons control 
and management system for 
F/A-18 

The AYQ-9(V) weapons control and management sys- 
tem provides fully computerised control of stores 
release to optimise accuracy and minimise crew work- 
load. Although available for a variety of attack aircraft, it 
is standard equipment on the US Navy McDonnell Dou- 
glas F/A-18 aircraft, and is claimed to be the most 
advanced system of its kind. Functions in the F/A-18 
include maintaining an inventory of stores types, 
locations, quantity, status and special conditions such 
as a hung store or locked pylon for correct sequencing 
and display on the cockpit CRT; preparation and acti- 
vation of store and store release mechanism; deacti- 
vation of stores after completion of attacks and 
self-testing to diagnose failures in the system. 

Fifty types of weapons on the F/A-18 can be con- 
trolled by the AYQ-9(V) including AMRAAM, Sidewin- 
der, Sparrow, Maverick, Harpoon, SLAM and HARM 
missiles, several types of nuclear, freefall, retarded and 
smart bombs, FLIR cameras and the aircraft guns. 
Eleven types of mines can also be carried. 

The AN/AYQ-9(V) system consists of the processor 
and control units, together with decoders at each of 
nine weapons stations. It interfaces with the AN/ 
AYK-14 mission computer via a MIL-STD-15538B digital 
databus and a dedicated -1553B armament control bus 
connects, the processor with the various decoders. 

The AN/AYQ-9(V) provides for the operational readi- 
ness assessment of each store and weapons station, 
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Cutaway view of the Smiths Industries AN/AYQ-9(V) stores management system on board the F/A-18 
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prepares the suspension and release equipment 
(including power-up, alignment and fuzing) and acti- 
vates the stores sequencing, arming and release, 
including the off-boresight guidance of Sparrow and 
Sidewinder missiles. 

The system also provides a stores inventory facility 
by type, number, location and so on, to permit correct 
release and also for the display of requisite data to the 
pilot. There is an extensive built-in test capability. 


Status 
in production for the McDonnell Douglas F/A-18. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 


AN/AYQ-13 weapons control and 
management system for the 
AV-8B 

The AN/AYQ-13 weapons control and management 
system is a development of the AYQ-9 system (see ear- 
lier entry) optimised for the US Marine Corps McDon- 
nell Douglas AV-8B and the Royal Air Force British 
Aerospace Harrier GR. Mk 5 aircraft. 

As well as the primary functions for the AYQ-9 sys- 
tem, the AYQ-13 interfaces with and controls a 25 mm 
gun and provides for the control of stores at seven sta- 
tions. Additionally, the system allows for the emergency 
jettison of all or a selection of the stores being carried. 

For the AV-8B the AYQ-13 is compatible with 45 
types of store including Maverick and Sidewinder miss- 
iles, laser-guided, cluster, practice, anti-tank, fire and 
conventional bombs, rocket launchers, decoy dis- 
pensers, the aircraft gun and external fuel tanks. 

Additionally the AYQ-13 maintains an inventory of 
stores carried by type, location and quantity: it also 
takes account of special conditions such as minimum 
release interval, hung store, weapon gone and rack 
locked. This is to provide correct release sequencing 
and the required data for the cockpit display. The sys- 
tem controls the preparation of the suspension and 
release equipment, power-up, alignment and fuzing 
and the dynamic power management of the SMS: it 
also provides for instant deactivation of stores on land- 
ing or when a change of circumstances in flight 
demands. The AN/AYQ-13 has a comprehensive 
built-in test facility and a pilot training mode for simu- 
lation of weapons release. 

The system comprises nine weapon-replaceable 
assemblies, seven station control units, an armament 
control panel and a stores management processor. 


Status 
In production and in service in US Marine Corps 
McDonnell Douglas AV-8B aircraft. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 


AN/AYQ-15 weapons control and 
management system for the 

F-14D 

The AN/AYQ-15 Weapons Control and Management 
System (WCMS) has a high degree of commonality with 
the WCMS on board the F/A-18. The stores manage- 
ment processor in the F-14 is similar to that in the 
F/A-18 and differs only in the removal of one card and 
the addition of two others to make up the F/A-18 pro- 
cessor. The AN/AYQ-15 controls AIM-54 Phoenix, 
AIM-7 Sparrow, AIM-9 Sidewinder and AIM-120 
AMRAAM missiles, fuel tanks, bombs and the M61-A1 
gun. 


The AN/AYQ-9(V) weapons contro! and management system which equips the 
McDonnell Douglas F/A-18 


The F-14D WCMS consists of 15 Weapon-Replace- 
able Assemblies (WRA): the microprocessor-controlled 
Stores Management Processor (SMP), 10. station 
decoders/encoders, a gun decoder, a missile power 
relay unit and two fuel tank jettison units. 

The SMP interfaces through the MIL-STD-1553B bus 
with the aircraft's AN/AYK-14(V) mission computer and 
the cockpit displays. The various WRAs communicate 
via a 1553B armament control bus controlled by the 
SMP. The software within the SMP permits the easy 
introduction of new stores and weapons in the future. 


Status 
In production and in service in US Navy Grumman 
F-14D aircraft. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 


Integrated armament 


management system 

The Smiths Industries Integrated Armament Manage- 
ment System (IAMS) was designed to move weapons 
management into the digital computer age. 

IAMS provides significant advances in aircraft surviv- 
ability and ease of operation and maintenance. Utilising 
a single chip microprocessor with solid-state memory 
for system control, the system permits the pilot to carry 


The Smiths Industries IAMS mounted above the TOW missile sight on the MD 530 helicopter 


out any one of four preprogrammed attacks for each of 
the weapon types on board. This can be done without 
having to remove hands from the flight controls. 

IAMS is composed of two major subassemblies: the 
armament control panel, containing controls and dis- 
plays along with the microprocessor, and the stations 
interface unit containing the high current switching and 
weapons interface. 

The system is applicable to all types of new light 
attack fixed-wing aircraft and helicopters, or for modifi- 
cations or retrofits, and is suited for single or multicrew 
cockpits. 


Status 

IAMS is currently installed in the Sikorsky H-76 Eagle 
and S-70 Black Hawk and on the McDonnell Douglas 
500 Defender helicopter. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 


Pylon interface unit 

Smiths Industries is developing the Pylon Interface Unit 
(PIU) for the McDonnell Douglas Helicopter Company’s 
AH-64C/D Longbow Apache. The PIU provides inte- 
grated centralised control of weapons such as Stinger, 
Hellfire, Sidewinder, Sidearm, rockets and weapon sus- 
pension equipment. It performs stores recognition, 


instrument panel 


The Smiths Industries AN/AYQ-13 weapons control and management system for the AV-8B 
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The Smiths Industries integrated armament 
management system 


Smiths Industries pylon interface units 


operational readiness assessment, weapon selection, 
target acquisition, tracking, arming, fuzing and release. 

The PIU is an intelligent MIL-STD-1553B remote ter- 
minal with a dedicated MIL-STD-1750 processor pro- 
grammed with Ada software. It consists of six electronic 
subassemblies designed to reduce supportability 
costs. 


Status 
In development for McDonnell Douglas AH-64C/D 
Longbow Apache helicopters. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 


Weapons control and 


management system : 
The Weapons Control and Management System 
(WCMS) provides gains in weapon systems effective- 
ness, operation and maintainability. Delivery accuracy 
is improved and workload is decreased when pilots can 
rely on instantaneous computational and control capa- 
bilities. The WCMS employs digital multiplex and micro- 
Processor techniques, incorporates designed-in 
reliability and maintainability and possesses a self-test 
Capability. 
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The WCMS controls a full complement of air-to-air 
and air-to-ground weapons through an advanced dis- 
tributed avionics architecture. This architecture uses a 
MIL-STD-1553B armament bus and avionics bus for 
intra-system communication and weapon interfacing. 

WCMS are applicable to all types of large or small, 
single or multicrew new tactical aircraft, or for modifi- 
cations Or retrofits. 


Status 

WCMS are provided for US armed forces F/A-18, 
F-14D, A-6E, AV-8B and F-111C fixed-wing aircraft, 
AH-64D Longbow Apache, MD 500, S-70, and H-76 heli- 
copters and Royal Air Force Harrier GR. Mk 5/7 aircraft. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 
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HF 2000 Series SSB general 


aviation transceiver 

The HF 2000 Series all solid-state HF SSB transceiver 
system has been specifically engineered for the gen- 
eral aviation market. It has particular appeal to the pro- 
fessional operator requiring IFR-rated equipment 
capable of installation in helicopters and virtually any 
type of jet or propeller-driven aircraft. 

It has a frequency range from 2 to 16 MHz, a capacity 
of 28 channels, a choice of either 14 or 28 V operation 
and the option of panel- or rack-mounted control heads. 
Tuning aids are available to provide accurate and 
efficient installation of both 12- and 28-channel antenna 
tuners. 


Specifications 

Dimensions: (rack-mounted control head) 163 x 42 x 
100 mm 

(panel-mounted control head) 61 x 72 x 10 mm 
14 V transceiver) 125 x 220 x 340 mm 

28 V transceiver) 125 x 220 x 340 mm 
12-channel antenna tuner) 220 x 110 x 260 mm 
28-channel antenna tuner) 220 x 110 x 260 mm 
(tuner programmer) 190 x 65 x 125 mm 
Weight: (rack-mounted control head) 0.4 kg 
(panel-mounted control head) 0.4 kg 

(14 V transceiver) 4.2 kg 

(28 V transceiver) 4.2 kg 
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(12-channel antenna tuner) 1.9 kg 

(28-channel antenna tuner) 2.5 kg 

(tuner programmer) 1.2 kg 

Power output: (SSB) 100 W (14 V), 120 W (28 V) 
(AM) 25 W (14 V), 30 W (28 V) 


Status 

The HF 2000 is type approved by the Australian DoA, 
British CAA and Canadian DoC. It also has US FAA TSO 
design approval. 


Contractor 
Codan Pty Ltd. 


HF 1000 Series SSB general 


aviation transceiver 
The all solid-state HF 1000 Series of equipment is an 
alternative to the established IFR-rated Codan HF 2000 
Series for the many general aviation operators whose 
requirements can be met by a VFR-only rated equip- 
ment, with the resultant initial purchase economies. 
The HF 1000 Series has been designed for use on 
both propeller-driven general aviation aircraft and heli- 
copters. In the latter case, it is usually installed in con- 
junction with a tuneable antenna system which 
eliminates the necessity for an antenna tuner. The 


equipment has been designed to the same standards 
as the IFR-rated HF 2000 Series with the important 
advantages of 14V and 28V designs and choice of 
control head packages being retained, but with econ- 
omies resulting from the reduced channel capacity and 
less sophisticated antenna tuner. 

The equipment is designed for easy maintenance 
and rapid installation, operates in SSB mode and cov- 
ers the frequency range 2-14 MHz. 


Specifications 

Dimensions: (rack-mounted control head) 163 x 42 x 
100 mm 

(panel-mounted control head) 61 « 72 x 100 mm 
(14 V transceiver) 275 x 100 x 320 mm 

(28 V transceiver) 275 x 100 xX 320 mm 
(12-channel antenna tuner) 220 x 110 x 260 mm 
Weight: (rack-mounted control head) 0.4 kg 
(panel-mounted control head) 0.4 kg 

(14 V transceiver) 3.6 kg 

(28 V transceiver) 3.6 kg 

(12-channel antenna tuner) 1.9 kg 

Power output: 100 W PEP 


Contractor 
Codan Pty Ltd. 


The AlliedSignal Aerospace Canada AN/PRQ-501 
locator beacon 


AN/PRQ-501 personal locator 


beacon 

The AN/PRQ-501 is a lightweight emergency beacon/ 
transceiver which serves the purposes of a radio bea- 
con on which search and rescue forces can home on to 
downed aircrew, and for voice communication 
between the two parties. It operates on 243 MHz in the 


CANADA 


beacon mode and 243 and 282.2 MHz for both transmit 
and receive voice, with a maximum output power of 
325 mW in the beacon mode and 200 mW on voice. 


Specifications 
Dimensions: 149 x 79 x 38 mm 
Weight: approx 0.625 kg 


Status 
In operational service with the Canadian armed forces. 


Contractor 
AlliedSignal Aerospace Canada. 


Survival radio set 

The Survival Radio Set (SRS) is a lightweight emerg- 
ency beacon/transceiver which functions as both a 
radio beacon on which search and rescue forces can 
home and locate downed aircrew, and for voice com- 
munications between the two parties. The SRS is acti- 
vated automatically during ejection by means of an 
acceleration switch, or it can be manually activated. It is 
normally carried in a pocket of the aircrew life-vest. 
Operational transmit frequencies in both the beacon 
and voice modes are 121.5 and 243 MHz; reception is 
single channel at 243 MHz. Transmitter output power is 
500 mW on 121.5 MHz and 200 mW on 243 MHz. 


Specifications 
Dimensions: 150 < 75 x 50 mm 
Weight: 0.5 kg including lithium battery pack 


The AlliedSignal Aerospace Canada survival 
radio set 


Status 
In operational service with the Royal Swedish Air 
Force. 


Contractor 
AlliedSignal Aerospace Canada. 


SSB 10/100 and SSB 10/100 H 


HF radios 

The SSB 10/100 is a single unit lightweight all solid- 
state HF radio for civil aircraft. The SSB 10/100 His a 
similar radio for helicopters. Each has a 100 W PEP and 
operates in the simplex mode. 

The radio unit plugs directly into instrument or con- 
sole panels, permitting quick installation. It covers the 
band from 2 to 9 MHz with 10 fixed channels. 

The SSB 10/100 belongs to a family of radio 


equipment designed particularly for use in remote ar- 
eas of Canada. The range includes 60 W and duplex 
versions, matching antennas, marine, ferry and land- 
mobile radios. 


Specifications 

Dimensions: 290 x 160 x 60 mm 
Weight: 2.72 kg 

Power supply: 24 V DC, 8A 


Status 
In production and service. 


Contractor 
Associated Aero Enterprises Ltd. 
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AMT-100 aeronautical mobile 


terminal 

The AMT-100 aeronautical mobile terminal provides air- 
to-ground and ground-to-air voice communications to 
and from any location on the globe via the INMARSAT 
satellite system. The unit communicates through aero- 
nautical standard ground stations operated by INMAR- 
SAT signatories. 

The AMT-100 is an-all-in-one system providing a sin- 
gle voice channel with direct dial capability for auto- 
matic global operation. The system, consisting of a 
transceiver, high power amplifier and non-obtrusive 
high gain antenna, has been designed for corporate avi- 
ation aircraft. 

The transceiver assembly handles all protocols, per- 
forms voice and data modulation and handles fre- 
quency conversion and Doppler correction. It also 
contains the antenna control processor. The high 
power amplifier is a reliable solid-state unit designed for 
a wide range of aircraft installations. The antenna 
assembly is a high-gain tailfin-mounted steerable 
antenna which provides full azimuth and elevation 
coverage without gaps. The antenna may be pointed 
using aircraft navigation system inputs. 


Specifications 

Dimensions: (transceiver) 381 x 190.5 x 317.5 mm 
(amplifier) 127 x 190.5 x 317.5 mm 

(diplexer/LNA) 431.8 x 50.8 x 198.1 mm 

(antenna drive assembly) 355.6 xX 63.5 x 190.5 mm 
Weight: (transceiver) 14.5 kg 

(amplifier) 7.7 kg 

(diplexer/LNA) 2.72 kg 

(antenna drive assembly) 3.17 kg 

Power supply: 28 V DC 


Status 
The first AMT-100-equipped Canadair Challenger was 
in service by the end of 1992. 


Contractor 
CAL Corporation. 


ADT-200A aeronautical data 


terminal 

The ADT-200A aeronautical data terminal has been 
designed principally as an aeronautical transportation 
fleet management tool utilising satellite Ccommuni- 
cations. The communications system is based on 
INMARSAT Standard C communications format and is 
capable of two-way communications consisting of pos- 
ition reporting, general messaging and the sending of 
coded messages. The fleet communications control is 
performed through a network control centre which 
allows communications with the individual ADT-200A 
terminals. Position information is derived from a GPS 
receiver and encoded along with a terminal identifi- 
cation code in the transmit signal. 

The ADT-200A is compliant with all applicable mech- 
anical and electrical airborne regulations. The system 
consists of a compact keyboard/display unit, modular 
transceiver and antennas. 

The keyboard/display unit is easily mounted in the 
cockpit or elsewhere in the aircraft to alert the operator 
of incoming messages. It enables the operator to read 


The AMT-100 provides voice communications with 
the public telephone network via the INVARSAT 
satellite system 


messages under any lighting condition and to compose 
and respond via a keyboard. 

The transceiver houses the transmitter, GPS position 
locator and power supply unit. The transceiver provides 
a link between the operator's keyboard/display unit 
and the antenna, sends and receives messages and 
transmits the position of the aircraft as determined by 
the GPS. 

The antennas are rugged, lightweight and weather 
resistant with a durable aerodynamic cover. They are 
used for both L-band satellite data communications 
and for receiving position signals from the GPS system. 
Once installed, the antennas are automatically aligned 
with the satellite. 


Specifications 

Dimensions: (transceiver) 190.5 X 210.8 x 324.1 mm 
(MDS antenna) 25.4 x 127 mm diameter 
(GPS antenna) 19.1 x 76.2 mm diameter 
(keyboard/display) 267 x 140 x 51 mm 
Weight: (transceiver) 7.5 kg 

(MDS antenna) 0.6 kg 

(GPS antenna) 0.1 kg 

(keyboard/display) 0.9 kg 

Power supply: 22-32 V DC 

Frequencies: (transmit) 1626.5-1660.5 MHz 
(receive) 1530-1559 MHz 

Channel spacing: 5 kHz 


Contractor 
CAL Corporation. 


CLA-80 L-band amplifier 

The CLA-80 is an 80W L-band Class A amplifier 
designed for operation in the INMARSAT and domestic 
mobile satellite frequency bands. The amplifier is ide- 
ally suited for multicarrier operation or with single car- 
riers requiring linear amplification. 

Features include DC bias control and turn on/off bias 
sequencing circuitry, remote on/off capability, auto- 
matic thermal protection and provision for remote 
monitoring of the heatsink temperature. The amplifier is 
designed to operate to full specification in an airborne 
non-temperature-controlled and unpressurised envi- 
ronment up to 55 000 ft. 


Configurations for other frequency bands, output 
powers, packaging and thermal requirements are 
available. 


Specifications 

Dimensions: 328 x 102 x 121 mm 
Weight: 2.93 kg 

Power supply: 12 V DC +0.5 V, 29 A max 
Frequency: 1626-1661 MHz 


Contractor 
CAL Corporation. 


The CLA-80 L-band amplifier 


JS-100A aeronautical Satcom 


system 

CAL has developed the JS-100A Satcom system 
specifically for use on smaller aircraft. The unit has 
been engineered to minimise impact on airframe and 
performance. 

The system consists of a transceiver assembly, high 
power amplifier and antenna assembly. The transceiver 
assembly handles all protocols, performs voice and 
data modulation and handles frequency conversion 
and Doppler correction. It also contains the antenna 
control processor. The high power amplifier is a reliable 
solid-state unit designed for a wide range of aircraft 
installations. The antenna assembly is a high-gain steer- 
able antenna which provides full azimuth and elevation 
coverage without gaps. The antenna may be pointed 
using aircraft navigation system inputs or a signal 
strength measurement from the transceiver. 


Specifications: 

Dimensions: (transceiver) 317.5 X 317.5 x 190.5 mm 
(high power amplifier) 127 X 317.5 x 195.6 mm 
(antenna) 1371.6 x 203.2 x 200.7 mm 

Weight: (transceiver) 12.25 kg 

(high power amplifier) 5.44 kg 

(antenna) 15.42 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC 


Contractor 
CAL Corporation. 


AN/ASH-503 voice message 


system 

The Canadian Marconi AN/ASH-503 voice message 
system is a single box device using advanced micropro- 
cessor and memory technology to store and reproduce 
high quality digitally produced speech messages. 

The AN/ASH-503 Micro VMS can store 15 three- 
word messages or 13 seconds of continuous speech. 
Each system incorporates extensive self-test facilities. 
High quality speech reproduction is ensured by using a 
30 kHz digitising sampling rate. Any type of voice or lan- 
guage can be stored and reproduced. Each message 
can be preceded by an alerting tone and repeated as 
often as necessary. The messages can be sorted in 
order of priority so that, in the event of coincidental 
inputs, the most important message is reproduced first. 


Specifications 
Dimensions: 64 x 65 x 67 mm 


Weight: 0.45 kg 
Power supply: 28 V DC, 2.5 W 


Status 
In production. 


Contractor 
Canadian Marconi Company Avionics Division. 


CMA-2102 airborne Satcom 


antenna subsystem 

The CMA-2102 airborne Satcom antenna subsystem 
has been designed for voice and high-speed data 
communications via satellite for aeronautical use. It 
consists of a high-gain phased-array antenna and 
switching electronics which provide hemispherical 
coverage in a single low-profile installation. Since the 
CMA-2102 is mounted on the top of the aircraft, its 


The Canadian Marconi AN/ASH-503 voice 
message handling system 


coverage pattern does not suffer from the keyholes 
experienced by other systems and installation is greatly 
simplified. The subsystem conforms to ARINC 741, and 
operates with the INMARSAT satellite system. 

The CMA-2102 covers 360° in azimuth and 5 to 90° in 
elevation, and operates over the frequency range 
1530 MHz to 1660.5 MHz. The low-profile antenna has 
been shaped to minimise drag and has an equivalent 
fuel burn penalty of 0.04 per cent. 


Specifications 

Dimensions: (high-gain antenna) 
120.6 mm 

(beam steering unit) 2 MCU 

(low noise amplifier) 281 x 197 x 50 mm 
Weight: (high-gain antenna) 29.5 kg 
(beam steering unit) 3.2 kg 

(low noise amplifier) 3 kg 

Frequency coverage: 1530-1660.5 MHz 


1702 x 470 x 


Status 

Selected by United Airlines, Japanese Airlines, Swiss- 
air, Quantas and several other airlines for Boeing 707 
and 747-400 aircraft and McDonnell Douglas MD-11s. 


Contractor 
Canadian Marconi Company Avionics Division. 


CT-3 airborne radio 

The CT-3 is an airborne AM VHF radio set covering the 
100 to 150 MHz frequency range. It has 601 channels, 
20 of which may be preset. Channel spacing is 
83.333 kHz. When a VHF antenna with a travelling-wave 
coefficient of more than 0.4 is used and the radio is 
operated at 14 W, communication range is over 65 nm 
(120 km) at a flight altitude of 3300 ft, 125 nm (230 km) 
at 16 500 ft and 190 nm (350 km) at 33 000 ft. Maxi- 
mum permissible altitude is 82 000 ft. 
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The CMA-2102 high-gain Satcom antenna subsystem with (inset) the low noise amplifier (left) and 


beam steering unit (right) 


CHINA, PEOPLE’S REPUBLIC 


Contractor 
China National 
Corporation. 


Electronics Import & Export 


JDF-2HF SSB transceiver 


JDF-2HF is a solid-state automatic tuning SSB airborne 
radio set designed for fighter/interceptors, bombers, 
transport aircraft and helicopters. Operating in the 2 to 
11.999 MHz range, the transceivers modes are A3J 


USB and LSB, A2J USB CW and LSB CW, and A3 AM. 
The full set consists of a transceiver, an antenna tuner 
and a preset control box. Power output ranges from 15 
to 50 W. 


Contractor 
China National 
Corporation. 


Electronics Import & Export 


COMMONWEALTH OF INDEPENDENT STATES 


Briz aircraft transmitter/receiver 
The Briz VHF transmitter/receiver is designed for com- 
munications between aircraft and air traffic controllers. 
The front panel control and small size of the radio 
make it suitable for mounting on the aircraft instrument 
panel. 


Specifications 

Dimensions: 300 x 64 x 146 mm 
Weight: 2.5 kg 

Frequency range and spacing: 
118-136.975 MHz at 25 kHz 
Power output: 5 W 
Temperature range: —55 to +70° 


Contractor 
Aviaexport. 


Markham data link 

Markham is the designation for a data link said to be 
installed in the MiG-25 ‘Foxbat’ aircraft. It is associated 
with the aircraft’s radar for presentation of radar data 


acquired by and transmitted from ground radar sta- 
tions. It is possible that Markham is used for air-to-air 
transfer of radar data. 


Contractor 
Aviaexport. 


Orlan aircraft transmitter/receiver 
The Orlan VHF aircraft transmitter/receiver is designed 
for radio communications between aircraft and air traf- 
fic controllers and for automated air-to-ground data ex- 
change. The transmitter/receiver is installed on a 
shockmount and located in the avionics compartment, 
while the remote-control panel is mounted on the instru- 
ment panel or in another easily accessible place in the 
cockpit. 


Specifications 

Dimensions: 319 x 90 x 194 mm 
Weight: 5.5 kg 

Frequency range and spacing: 
118-136.975 MHz at 25 kHz 


Power output: 25 W 
Temperature range: —55 to +70° 


Contractor 
Aviaexport. 


R-800 radio set 

The R-800 radio transmitter/receiver is used for air-to- 
air and air-to-ground communication. The antenna on 
the aircraft is a quarter-wave blade. 


Specifications 

Power supply: 115 V AC 

Power output: 5-8 W 

Mode: A3E 

Frequency range: 100-150 MHz 
Number of channels: 601 


Contractor 
Aviaexport 
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The Dassault Electronique side-mounted 
conformal antenna 


Satcom conformal antenna 
subsystem 


Dassault Electronique produces an antenna subsystem 
for aeronautical communications in the L-band, to meet 
the specific needs of the airline and general aviation in- 
dustry. It is compliant with ARINC 741 and meets the 
RF specifications imposed by INMARSAT fully. 

The equipment is composed of two side-mounted 
conformal antennas, two beam-steering units located 
inside the aircraft and the associated diplexer/low 
rioise amplifier assemblies. 

In order to provide a Satcom system with no oper- 
ational limitations, an antenna with optimised RF 
characteristics has been designed. A large number of 
radiating elements arranged in an optimum pattern 
offers a better combination of high-gain and low side- 
lobe levels. The thin profile of the high-gain antenna 
results in a negligible drag penalty of less than 0.02 
per cent of total aircraft drag and the antenna subsys- 
tem is adaptable to all high-gain Satcom avionics sub- 
systems available or under development. 


Syracuse installed on a C-160 Transall aircraft 


FRANCE 


Specifications 

Dimensions: (high-gain antenna <2) 566.4 x 495.3 x 
7.6 mm 

(beam-steering unit X2) 342.9 x 261.6 x 88.9 mm 
Weight: (high-gain antenna x2) 3.5 kg 

(beam-steering unit X2) 5.45 kg 

(LNA/diplexer <3) 5.9 kg 


Status 

Dassault Electronique and Honeywell/Racal have suc- 
cessfully completed integration of the conformal 
antenna with the Satfone airborne satellite communi- 
cation system. 

The antenna system is certified on Airbus A300, 
A310, A330 and A340, Boeing 737-300 and 747-400 
and McDonnell Douglas L-1011 and MD-80 aircraft. 
More than 60 Satcom antenna systems have been 
ordered by a number of airlines. 


Contractor 
Dassault Electronique. 


Syracuse II airborne terminal 
Dassault Electronique is developing an airborne 


terminal to work in conjunction with the Syracuse Il 


satellite telecommunications system. The terminal will 
enable an aircraft to communicate at any time with 
other terminals on land or at sea within the coverage of 
the satellite. It is designed for long-range aircraft such 
as the Atlantique 2 maritime patrol aircraft, KC-135 in- 
flight refueller and military transport aircraft. Weight of 
the system is expected to be about 135 kg. 

The terminal employs two electronically scanned 
active antennas, each with several hundred active 
elements. The two transmit/receive antennas, mounted 
in the fuselage of the aircraft, have no significant protu- 
sions and hence no adverse effect on drag. Faulty 
elements will be inhibited individually and it is esti- 
mated that satisfactory communications will be poss- 
ible with up to 10 per cent of the elements defective. 
The system will therefore have a high tolerance to com- 
ponent failure, giving it a high MTBF. 


Status 
An electronically scanned active antenna was success- 
fully flight-tested in 1991. 


Contractor 
Dassault Electronique. 


ETC-4000F centralised control 


system 

The ETC-4000F provides frequency and mode control 
of any radio communication and radio navigation 
equipment in the aircraft. It is a fully modular architec- 
ture system allowing easy adaptation to the avionics 
configuration of the aircraft. Main features are tandem- 
seat operation, compatibility with any type of radio 
com/nav equipment, flexibility, modularity, colour dis- 
play, ARINC 429 interface, easy installation and BITE. 

Two configurations are available: when all avionic 
equipment is ARINC 429 compatible, the basic 
ETC-4000F comprises one EDU-4000F control and dis- 
play unit and one MPU-4000F bus concentrator. When 
some of the equipment is not ARINC 429 compatible, 
the basic system requires two EDU-4000F control and 
display units and a MPU-4000F bus concentrator with 
dedicated equipment interface cards. 

The ETC-4000F allows the operator a global display 
of all com/nav equipment in the aircraft. For each 
equipment essential information is displayed through- 
out three levels of pages. Top level pages display active 
and preset frequencies. Technical parameters, such as 
mode, channel and test, are accessible on two 
additional pages. The system provides simultaneous 
access to all avionics equipments through each of the 
two EDU-4000Fs. The MPU-4000F covers the major 


functions of bus concentrator in full ARINC 429 con- 
figuration or equipment interface for non-ARINC 429 
equipment. 


Specifications 

Dimensions: (EDU-4000F) 146 x 242 x 105 mm 
(MPU-4000F) 322 x 124 x 193 mm 

Weight: (EDU-4000F) 3.6 kg 

(MPU-4000F) 4.5 kg 

Power supply: 28 V DC, 4 A max 

Number of radio interfaces: 12 max 
Programmable channels: 16 per radio 


Status 
Under development. 


Contractor 
Rockwell-Collins France. 


Link 11 tactical data link 
equipment 

The fully configured Link 11 tactical data link system 
comprises three major subsystems: a display subsys- 
tem including the graphic display, display processor, 
keyboard and trackball; data processing subsystem 
including the processing and crypto subsystem; and 


radio/data terminal set subsystem. The display subsys- 
tem provides the operational man/machine interface. 
Typically, the graphic colour display is used to display 
the tactical situation superimposed on a map for geo- 
graphical references. The data link subsystem provides 
the communications assets and the major data link pro- 
cessing capability. 

The major characteristics of the data link subsystem 
are operation with Tadil-A/Link 11, capacity of 1000 
tracks, data link track filters, integrated control and 
monitoring of radios and DTS, optional RS232 output, 
optional recording capability, ATDS/NTDS interface 
and 19 in rack or ARINC packaging. 

Major characteristics of the display subsystem are a 
high resolution 1280 by 1024 pixels colour graphic 
screen, raster scan, 2048 by 2048 nm coverage, grid 
locking capability, worldwide map database, 19 in rack 
packaging and powerful symbol/colour editor. 


Status 
Under development for the Dassault ATL 2 maritime 
patrol aircraft. 


Contractor 
Rockwell-Collins France. 


CL 289 data link transmitter 

The CL 289 data link transmitter provides real-time air- 
to-ground transmission of the output from the airborne 
IRLS sensor consisting of two video frequency signals 
combined with the line-scanning synchronisation 
pulses and associated computer flight data. The differ- 
ent signals are multiplexed on to a single RF channel. 
The FM transmitter operating in the L-band provides 
three transmission frequencies selected by plug-in 
module replacement. 

The selected system characteristics for bandwidth, 
signal/noise ratio, modulation and for the antenna do 
not limit the video signal quality. The transmitter on/off 
commands are supplied by the airborne computer. 


The SAT data link transmitter for the CL 289 UAV 
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Specifications 

Dimensions: (transmitter) 431 « 256.5 x 65.5 mm 
(antenna) 119 x 25 x 62 mm 

Weight: (transmitter) 3.8 kg 

(antenna) 0.1 kg 

Power supply: 28 V DC, 200 W 


Status 
In service in the CL 289 UAV. 


Contractor 
SAT. 


Telemir infra-red communication 
system 


Telemir uses an infra-red beam for air-to-air, air-to- 
ground, ground-to-air and ground-to-ground communi- 
cations. The airborne equipment consists of an optical 
head mounted on top of the tail fin and a processing 
unit. It is extremely difficult to jam. 

The system is used by a carrier-based aircraft for the 
reception of navigational updating and reference data 
such as altitude, location and speed from the ship’s 
inertial navigation system for aligning its own INS. It is 
also used for covert omnidirectional transmissions 
between aircraft in formation. 


Status 
In service in French Navy Super Etendard aircraft and 
scheduled to be fitted in the naval version of Rafale. 


Contractor 
SAT. 
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The Telemir optical head is fitted on top of the tail 
fin for infra-red communications 


Onboard image transmission 
system 


The onboard image transmission system comprises an 
image compressor for installation in the aircraft and an 
image decompression device installed in a ground 
station. 

The system is capable of acquiring a standard 625 
line video signal in real time. After acquisition, the 
image is digitised into 256 lines of 256 columns each 
with eight bits per column. The data reduction rate is 


sufficient to allow transmissions down a telemetry link 
with a passband of around 1 MHz, at a rate of approxi- 
mately 2 Mbytes/s. The system can transmit composite 
video images consisting of low and medium frequency 
signals, for landscaped sequences, or high frequency 
signals, mainly for superimposed synthetic messages. 
The signals are processed in different channels. 

After processing, the binary data at the CPR output 
is formatted into a! continuous message with a 


perfectly cyclical constant structure compatible with 
the digitising process. The IRIG standard PCM output 
message is coded NRZ-L. If no useful data is available 
for transmission to the DCPR, the above message 
structure is transmitted at a sufficient transition rate to 
constitute a clock pulse upstream of the DCPR. 


Contractor 
SOPELEM-SOFRETEC. 


3520 HF/SSB transceiver 

The 3520 is an HF/SSB system which has been 
designed for use in a variety of military and commercial 
applications, both for fixed-wing aircraft and helicop- 
ters. This lightweight equipment consists of the 3520A 
transceiver, 3520B remote-control, 3596A antenna 
coupler and a 3520C adaptor for retrofit purposes. The 
HF band is covered from 2 to 29.999 MHz, providing 
280 000 channels at 100 Hz. 

Operating modes are USB, AME, CW and data. The 
transceiver is contained ina 6 MCU box and meets the 
requirements defined by ARINC 719. The system com- 
plies with ARINC 600 and may be associated with any 
control unit having a serial data output for remote con- 
trol in accordance with ARINC 429. It can be operated 
using single or dual controls and a Type 3597A digital 
preselector can be supplied for dual installation 
applications. 

The transceiver makes use of the latest solid-state 
technology and includes a 200 or 400 W amplifier. It is 
compatible with all antenna couplers. Comprehensive 
BITE fault identification increases maintenance 
efficiency and the modular construction minimises 
repair time by fast access to all circuit modules. 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase, 600 VA 
Optional 28 V DC with PA, 200 W PEP 

Frequency stability: +1 x 10° 

Reliability: 1500 h MTBF 


Status 
No longer in production. The system was designed for 
use in place of the 618-T. 


Contractor 
Thomson-CSF CNI Division. 


3527 HF/SSB radio 
The 3527 is an HF/SSB radio system which has been 
primarily designed for the French Navy Atlantique 2 
ASW aircraft. 

The communication system comprises the 3527F 
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The Thomson-CSF 3527 HF/SSB radio 
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transceiver, 3527H remote-control, 3596A antenna 
coupler, 3597A digital preselector and the 3598A FSK 
modem. The preselector filter enables the simul- 
taneous operation of two 3527H units on the same air- 
craft, one for transmission and the other for reception. 

The fully solid-state transmitter supplies a modulated 
peak power of 400 W. The transceiver is driven by a 
digital synthesiser tuned for setting to 280 000 chan- 
nels spaced at 100 Hz intervals. The antenna coupler 
provides tuning with wire antennas from 10 to 30m 
long. The FSK modem handles messages of 50 to 100 
bauds according to a five-moment code. 

A comprehensive fault identification BITE increases 
maintenance efficiency and the modular construction 
minimises repair time by fast access to all Circuit 
modules. 


Specifications 

Power supply: 115 V AC, 400 Hz, 3 phase 

Power output: 400 W PEP, 200 W average (SSB) 
Modes: USB, data (USB), CW, Link 11 

Frequency stability: +5 x 10’ 

Number of channels: 280 000 

Operational specification: STANAG 5035, AIR 7304 


Status 
In production for the French Navy Dassault Atlantique 
2 


Contractor 
Thomson-CSF CNI Division. 


4600-E (TRAP-138A) VHF AM 


radio 

Thomson-CSF’s 4600-E (designated TRAP-138A for 
military use) is a VHF transmitter/receiver designed pri- 
marily for light military aircraft and helicopters for which 
it provides both air-to-air and air-to-ground communi- 
cation facilities. Secondary applications include vehicu- 
lar and fixed ground stations. 

The 4600-E covers the VHF band from 118 to 
143.975 MHz, in which it provides either 520 or 1040 
channels at intervals of 50 or 25 kHz, generated by 
means of frequency synthesis techniques. It offers 
either A1 or A3 transmission modes and has a maxi- 
mum transmitted carrier wave power output of more 
than 20 W. 

Frequency stability is guaranteed over a temperature 
range of -—40 to +70°C, although the equipment will 
operate over a rather wider temperature range. 


Status 

No longer in production. This equipment is widely used 
by the French armed forces in a wide range of fixed- 
wing aircraft and helicopters. It has also proved a suc- 
cessful export and is in service with the armed forces of 
Argentina and Spain. 


Contractor 
Thomson-CSF CNI Division. 


The 4600-E (TRAP-138A) transceiver and 
controller 


4652-B (TRAP-138E) VHF AM 


radio 

The Thomson-CSF 4652-B VHF transmitter/receiver 
(designated TRAP-138E for military use) is a repack- 
aged 4600-E equipment designed for retrofit appli- 
cations. The control panel is plugged in for 
panel-mounting and the radio can replace the TRAP-19 
and -26 radios directly without structural modifications. 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


6800 Series UHF AM transceivers 
The 6800 UHF AM 5W airborne remote-controlled 
transceivers meet severe electrical environmental con- 
ditions and are suitable for use in many types of fixed- 
wing aircraft and helicopters. The equipment provides 
air-to-air and air-to-ground communications in the 225 
to 400 MHz range and has 7000 channels at 25 kHz 
spacing. Operating mode is A3E. 

The 6800 family can operate with homing and is ca- 
pable of voice scrambling, frequency hopping and 
radio relay. Different control units have been developed 
to facilitate installation in various aircraft. An integrated 
independent Guard receiver and BIT are provided. 

There are three versions of the transceiver: the 
6857-01 % ATR unit which has a peripheral flange for 
mounting on the aircraft structure, the 6857-20 % ATR 
rack mounting unit and the 6857-21 %ATR rack- 
mounted unit with Guard receiver. Weight is 4.2 kg. 


Status 

No longer in production. In service in the French Air 
Force and French Army on the Xingu, TB 31 Epsilon, 
AS 355 and AS 332. 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF 6857 UHF AM transceiver and 
controller 


12000 Series VHF AM/FM 


transceivers 

The 12000 is a remote-controlled VHF transceiver 
designed for air traffic and air-to-ship communications 
in the 100 to 173 MHz frequency range with a channel 
spacing of 12.5 kHz. The AM/FM radio can operate 
with direction-finding equipment and sonobuoys in anti- 
submarine warfare and is capable of radio relay and 
voice scrambling. It has basic output powers of 15 and 
3W, with a 6 mW discrete capability. An integrated 
Guard receiver function is incorporated. The equip- 
ment’s interface could be either ARINC 410 or 429. 
The transceiver is suitable for combat aircraft, 
helicopters and maritime survey aircraft. The trans- 
ceiver can be controlled by the 12022-01 or TC20 con- 
trol units. 


The Thomson-CSF 12000 Series transceiver 


Specifications 

Dimensions: (transceiver) 197 x 61 x 375 mm 
(12022-01 control unit) 57 x 63 x 140 mm 

Weight: (transceiver) 5 kg 

(12022-01 control unit) 0.6 kg 

Power supply: 22.5-31.5 V DC 

Frequency range: (transmission) 100-156.975 MHz 
(reception) 100-173.5 MHz 


Status 
In production and service with the French Navy and Air 
Force on the Atlantique 2, Lynx and Super Etendard. 


Contractor 
Thomson-CSF CNI Division. 


12100 Series VHF FM 


transceivers 

The 12100 Series are tactical VHF FM remote-con- 
trolled airborne transceivers designed specifically for 
air-to-ground communications between military aircraft 
and ground forces. The 12150-03 is a direct replace- 
ment for the TRAP 113. The 12150-04 is provided witha 
cylindrical connector. 

The 12100 Series covers 30 to 88 MHz. In addition to 
the standard military FM mode, the 12100 provides 
interoperability with security forces, with a 12.5 kHz 
step and lower frequency deviation mode. 

The Series is capable of KY 58 cyphered voice, exter- 
nal homing and radio delay. Nominal power is 15 W, 
with a reduced power output of 3 W. 

The 12100 Series can be controlled by the 12120-03 
or the TC20 control units. 


Specifications 

Dimensions: (transceivers) 200 x 100 x 340 mm 
(12120-03 control unit) 57 x 146 xX 157 mm 
(12120-04 control unit) 57 x 146 x 120 mm 
Weight: (transceivers) 5 kg 

(12120-03 control unit) 0.8 kg 

(12120-04 control unit) 1 kg 


Status 
In production and in service with the French Air Force 
and Navy on the AS 355. 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF 12100 VHF FM transceiver 


BCC 2125/BCH 2725/BCT 2525 


control units 
The BCC 2125, BCH 2725 and BCT 2525 are for VHF 
and HF communication and ATC respectively. They are 
panel-mounted digital control units for remote control 
of electronic equipment on commercial aircraft and are 
based around a number of printed circuit boards com- 
mon throughout the range. Other units are also avail- 
able for VOR/DME, VOR/ILS and ADF control. 

The display is non-emissive dichromic liquid crystal 
white on black background. The units conform to 
ARINC 720, 306, 716 and 429. 


Specifications 

Dimensions: 146 x 66.6 x 140 mm 
Weight: (BCC 2125) 1.08 kg 

(BCH 2725) 1.03 kg 

(BCT 2525) 1.36 kg 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


BDT 100 personal locator beacon 
The BDT 100 is a personal locator beacon for use in 
emergency situations, enabling survivors to signal their 
position to a rescue aircraft while also acting as a trans- 
ceiver to provide two-way communications between 
survivors and a rescue team. 

As a beacon, the equipment transmits automatic 
swept tone radio signals alternately on the two inter- 
national distress frequencies of 121.5 and 243 MHz. 
The continuous transmission cycle lasts 1.8 seconds 
and consists of a 600 millisecond signal on 121.5 MHz, 
the same on 243 MHz and a 600 millisecond pause. As 
a transceiver it provides communications on the same 
channels, or on an auxiliary channel at 282.8 MHz. The 
range of the equipment is a minimum of 60nm 
(110 km) in the beacon mode and 10 nm (18 km) when 
used in the communications role. 

The equipment comprises a transmitter/receiver as 
the main element and a power supply box containing 
long-life lithium batteries. Four different power supply 
boxes are available with endurances of 24, 48, 72 or 96 
hours. The BDT 100 is waterproof down to a depth of 
10 m. 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


BER 8500/8700 family 

BER 8500/8700 is a family of transceivers covering the 
VHF and UHF bands from 100 to 173.975 MHz and 225 
to 400 MHz in A3 and A1D (A9) AM modes and in F3 
and F1D (F9) FM modes. ECCM versions include Have 
Quick || embedded operation. 

The family consists of the BER 8523 covering VHF 
and UHF AM/FM with Guard receiver, the BER 8524 
VHF and UHF AM/FM with Guard receiver and ECCM, 
the BER 8751 UHF AM/FM and the BER 8752 UHF 
AM/FM with ECCM. 

The ECCM capability is characterised by TRANSEC 
provided by embedded Have Quick II circuits; COM- 
SEC provided by an external cypher unit (the family is 
compatible with KY 58 in both NR2 and diphase oper- 
ation) and SCP 5000 compatibility through direct con- 
nection for external TDP 5000 processor. 

BER 8500/8700 transceivers are controlled by one or 
several units of the ECCM VHF/UHF control systems, 
including the BCA 1217 main VHF/UHF or UHF control 
unit, DBC 1317 secondary VHF/UHF or UHF control 
unit or DMC 1317 and DMCB 1317 loading modules. 
These modules allow control of the transceivers, dis- 
play of the mode, frequency and alarm and loading of 
ECCM parameters. The BER 8523 and BER 8751 can 
be controlled by the TC20 control unit. 


Specifications 

Dimensions: (BER 85xx) 57 x 202.5 x 493 mm 

(BER 87xx) 57 x 202.5 x 455 mm 

Weight: (BER 85xx) 8.5 kg 

(BER 87xx) 7.5 kg 

Power supply: 28 V DC or 115 V AC, 400 Hz 

180 W (transmit), 35 W (receive) 

Frequency band: (BER 85xx) 100-173.975 MHz and 
225-400 MHz 

(BER 87xx) 225-400 MHz 


Status 
In production for the French Air Force and several other 
air forces. 


Contractor 
Thomson-CSF CNI Division. 


ECMRIT TRM 900/TRU 900 


transceivers 

ECMRIT is a military V/UHF communication equipment 
designed to allow covert operation of advanced com- 
bat aircraft or helicopter communications in a hostile 
environment. It consists of two transceivers, their 
associated control units and one secure communi- 
cation unit, and each transceiver can operate in voice or 
data link mode. 
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Units of the ECMRIT military communications system. Left to right (top) the KFA 900, REL 900, TRU 900 
and TRM 900, (bottom) the BFA 900, BCU 900, VRU 900 and BCU 750 


The ECCM techniques incorporated in ECMRIT 
include a high frequency-hopping rate, integrated 
communications security, voice and data simultaneous 
operation at high transmission rate, full frequency-hop- 
ping extension in the whole V/UHF band, digital signal 
processing, protection of synchronisation and 
improved sensitivity in ECCM mode. 

The TRM 900 is a VHF/UHF transceiver compatible 
with communication protection systems operating in 
voice or data link modes using encryption or frequency- 
hopping. Frequency ranges covered are 118 to 
149.975 MHz in VHF and 225 to 399.975 MHz in UHF. 
Channel spacing of 25 kHz gives 1280 channels in VHF 
and 7000 channels in UHF. It is controlled by a pilot- 
programmable digital control unit Type BCU 750 or 
centralised control unit. 

The TRU 900 is the UHF transceiver. Main character- 
istics are identical to those of the TRM 900. It covers the 
frequency range of 225 to 399.975 MHz, giving 7000 
channels at 25 kHz spacing. A Guard frequency at 
243 MHz can be provided. The TRU 900 is controlled 
by a programmable digital control unit Type BCU 750/ 
BCU 753 or by acentralised control panel. 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


ER 281A VHF/UHF radio 
The ER 281A is a multi-mode radio designed for high 
performance aircraft and meeting military specifi- 
cations for voice and data transmissions. 

The modular construction enables the radio to be 
tailored to specific applications. Modules include 


transmitter, receiver, power supply, control logic, a 
Guard receiver, ECCM and input/output devices 
adapted for data transmission via Link 4, Link 11, radio 
teletype or for use with secure speech transmissions. 


Specifications 

Dimensions: 2 ATR 

Weight: 11.2 kg 

Power supply: 115 V AC or 28 V DC, 

170 W transmit, 50 W receive 

Power output: (AM) 25 W, (FM) 60 W 
Frequency range: 225-400 MHz AM and FM 
Channel spacing: 25 kHz 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


ERA-2000 transceiver 

The ERA-2000 family, which employs modern tech- 
nology, was defined in close liaison with users and air- 
craft manufacturers. Its main features are a frequency 
range of 100-400 MHz, Guard receiver, clear or KY 58 
voice, homing/direction-finding output, discrete power 
and remote-control. The main criteria which guided the 
design were reliability, maintainability, lightness, low 
power consumption and the ability to adapt to any mili- 
tary platform. 

The ERA-2000 architecture is centred around two 
printed circuit boards using SMC technology and carry- 
ing all power supply, transmission, synthesiser and 
main receiver functions and optional Guard receiver 
and control interface functions. The easily adaptable 
mechanical configuration allows installation on any 


The Thomson-CSF ER 281A radio 
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The Thomson-CSF ERA-2000 VHF/UHF 
transceiver 


type of platform. The optional control interface is com- 
patible with MIL-STD-1553 or ARINC 429 busses. In the 
ARINC 429 versions, the ERA-2000 is controlled by the 
TC20 control unit. 

The ERA-2000 family includes versions adaptable to 
any type of aircraft and suitable for use as a main or aux- 
iliary transceiver. The ERA-2000 is a standard version 
for helicopters, transport aircraft and training aircraft. 
The TRM 912-R is a version for combat aircraft for use 
as a secondary radio. The ERA-2010 is a retrofit version 
to replace earlier generation radios, without changing 
the aircraft wiring. 


Specifications 

Dimensions: (ERA-2000) 356 x 57.15 x 193 mm 
(ERA-2010) 375.5 x 80 x 196.5 mm 

Weight: <4.5 kg 

Power supply: 28 V DC 

Frequency range: (VHF) 118-156 MHz, 225-400 MHz 
Step modulations: 12.5 kHz 

Reliability: >5000 h MTBF 


Status 
In production. 


Contractor 
Thomson-CSF CNI Division. 


The ERA-7200 UHF transceiver 


The ERA-7400 VHF/UHF amplifier 


ERA-7000 radio communications 
family 

The ERA-7000 radio communications family comprises 
the ERA-7000 VHF/UHF transceiver, ERA-7200 UHF 
transceiver, ERA-7400 VHF/UHF amplifier, ERA-8250 
25 W UHF transceiver and the TDP-201 ECCM data 


link. These transceivers are designed for use by high 
performance military aircraft in air-to-air and _air-to- 
ground tactical communications. They operate 
between -55 and +90°C at pressure altitudes up to 
70 000 ft. 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


ERA-8500 VHF/UHF transceiver 
The ERA-8500 transceiver covers the VHF and UHF 
bands from 100 to 173.975 MHz and 225 to 400 MHzin 
A3 and A9 AM modes and F1, F3 and F9 FM modes at 
25 kHz spacing. It consists of the BER 8500 V/UHF 
transceiver and the BCA 1112 or BCA 1212 control unit. 
Its tuning time is compatible with very fast frequency- 
hopping modes. Power output is 15 W in AM and 20 W 
in FM. 

The ERA-8500 is designed for use by high 
performance military aircraft and is offered with a Have 
Quick II module incorporated in the transceiver. It oper- 
ates between -55 and +90°C at altitudes up to 
100 000 ft. 

The ERA-8500 transceiver is coupled with the 
TDP-500 radio processing unit to form the SICOP-500 
integrated ECCM radio communication system. 


Specifications 

Dimensions: (BER 8500 V/UHF R/T unit) 60 x 202.5 x 
493 mm 

(BCA 1112 main control unit) 146 « 76 x 173 mm 
(BCA 1212 auxiliary control unit) 146 x 47 x 173 mm 
Weight: (BER 8500 V/UHF R/T unit) 8.5 kg 

(BCA 1112 main control unit) 1.3 kg 

(BCA 1212 auxiliary control unit) 1 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC, (transmit) 
180 W, (receive) 35 W 


Status 
No longer in production. 


The ERA-8500 VHF/UHF transceiver 


Contractor 
Thomson-CSF CNI Division. 


ERA-8700 UHF transceiver 
The ERA-8700 transceiver is derived from the 
ERA-8500 radio set and is limited to the UHF band 
between 225 and 400 MHz at 25 kHz spacing. It con- 
sists of the BER 8700 UHF transceiver and the BCA 
1112 or BCA 1212 control unit. The transceiver ECCM 
radio processor forms the SICOP-500 integrated ECCM 
radio communications system. 

The equipment is available with the Have Quick II fre- 
quency-hopping mode. 


Specifications 

Dimensions: (BER 8700 UHF R/T unit) 60 x 202.5 x 
455 mm 

(BCA 1112 main control unit) 146 x 76 x 173 mm 
(BCA 1212 auxiliary control unit) 146 x 47 x 173 mm 
Weight: (BER 8700 UHF R/T unit) 7.5 kg 

(BCA 1112 main control unit) 1.3 kg 

(BCA 1212 auxiliary control unit) 1 kg 

Power supply: 115 V AC, 400 Hz or 28 V DC, (transmit) 
180 W, (receive) 35 W 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF ERA-8700 UHF transceiver 


ERC 740 Series/ERC 741 VHF 


radios 

The ERC 740 Series is a family of VHF transmitter/ 
receivers which provide air-to-air and _ air-to-ground 
communication for military aircraft. This family, which 
uses the same basic systems technology and common 
components across the range, comprises three major 
transmitter/receiver units - the ERC 740, ERC 740E and 
ERC 740EF - and a range of remote-controllers. The lat- 
ter can be matched with the transmitter/receivers to 


“eo TESTS EM. 


i 


The ERC 740E transmitter/receiver 


build up any particular installation to customer 
requirements. 

The ERC 740, which is an AM-only variant, covers the 
frequency band 116 to 150 MHz in which it provides 
1360 channels at intervals of 25 kHz. Another AM-only 
transmitter/receiver, the ERC 740E, covers a wider fre- 
quency range from 100 to 150 MHz, in which it provides 
2000 channels at 25 kHz increments. 

The most comprehensive member of the family is the 
ERC 740EF, an AM/FM unit covering the 100 to 
160 MHz band in which 2400 channels, at 25 kHz spac- 
ing, are provided. Nominal transmitter output power is 
20 W but a selectable low power output of 5 W is also 
available. 

The ERC 741 VHF radio is an AM system which con- 
forms to the same general specification as the ERC 740 
equipment but also provides an azimuth homing 
capability. 


Specifications 
Dimensions: 319 x 128 x 100 mm 


Status 

No longer in production. The ERC 740 has been 
ordered in quantity by the French armed forces. The 
ERC 740EF system has also been supplied for Finnish 
Air Force British Aerospace Hawk aircraft. 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF ERC 741 transmitter/receiver 


RMP 850 radio management 


panel 

The RMP 850 is a digital radio management panel 
which allows direct frequency control of all radio com- 
munications and radio navigation equipment on board. 
It is designed for commercial aircraft applications and 
the installation normally includes two or three RMP 
850s. Interconnection between the panels and the 
radio equipment allows any set to be tuned from any 
RMP. The display is by non-emissive dichromic liquid 
crystal white on black background. The panel consists 
of four printed circuit-boards, one power supply, one 
input/output, one processing and one for interface to 
the ARINC 429 bus. 


Specifications 

Dimensions: 146 x 85.72 x 140 mm 
Weight: 1.5 kg max 

Frequency coverage: 

HF 2-24 MHz with 1 kHz spacing 

VHF 118-136.975 MHz with 25 kHz spacing 
VOR 108-117.95A MHz with 50 kHz spacing 
ILS 108-111.95 MHz with 50 kHz spacing 
ADF 190-1750 kHz with 0.5 KHz spacing 
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The RMP 850 radio management panel 
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The SCP 5000 has been selected for the French Air Force Mirage 2000 and the export Mirage 2000-5 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


Saram 7-82 UHF radio 


The Saram 7-82 is a UHF radio communications system 
for high performance aircraft which covers 7000 chan- 
nels in the band 225 to 400 MHz. Inthe AM mode it pro- 
vides A2 radio telephony and A3 radio telegraphy, 
A9 NRZ and diphase, ADF homing and beacon control 
transmission. In the FM mode it provides F9 NRZ and 
diphase, F1, L4 and L11. The system incorporates a 
Guard receiver which can monitor any fixed frequency 
between 238 and 248 MHz. 

A remotely controlled 7-82 is of solid-state modular 
construction and employs digital synthesis frequency 
generation techniques. It is a member of a family of air- 
borne military radio systems produced by Thomson- 
CSF, modules of which are interchangeable within the 
family, for example, the synthesiser section of the 7-82 
also generates VHF frequencies and may be used 
directly in either UHF or VHF systems. 

The 7-82 is said to be particularly suited to collocated 
operation. It produces a low level of wideband noise in 
transmission mode and in receive mode has no chan- 
nel inhibition, irrespective of whatever frequency com- 
bination may be selected among the receivers. 

In-flight self-test facilities for the transmitter and 
receiver sections are incorporated. 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


SCP 5000 secure radio 


communications system 

The SCP 5000 secure radio communications system is 
designed for military aircraft and helicopters. It pro- 
vides voice and data transmission services protected 
against the electronic warfare threat such as jamming, 
eavesdropping, intrusion and localisation. The SCP 
5000 is an ECCM UHF system which is the successor to 
the SICOP-500 and ECMRITS. 

The system features pseudo-random fast frequency- 
hopping, time variable unsigned synchronisation dwell, 
voice and data cyphering and use of the complete UHF 
band. The Have Quick II mode is available as an option. 

The SCP 5000 offers fixed frequency plain analogue 
voice, KY 58 compatible fixed frequency cyphering 
voice, frequency-hopping plain or cyphered voice, 
point-to-point data transmission to transmit mission 
data and inter-weapons system co-operation data and 
data transmission over a TDMA network to allow 


participants to exchange tactical information between 
aircraft or between command and control centres and 
aircraft. 

The frequency management allows simultaneous 
operation of up to eight co-sited transmitters with lim- 
ited interference between the nets. The SCP 5000 is a 
synchronised system. 

The SCP 5000 airborne system comprises one or two 
BER 8500 or 8700 V/UHF or UHF transceivers, a TDP 
5000 processor to control the frequency-hopping, two 
BCA 1217 control boxes and an optional BVA 500 fre- 
quency display. 

The TDP 5000 processor is connected to the aircraft 
system via the avionics bus or a dedicated link. It man- 
ages the frequency-hopping procedures; communi- 
cates cyphering/decyphering; manages data 
transmission, message formatting, link or network man- 
agement and error detection and correction; and inter- 
faces with the platform for voice digitisation and bus 
coupling. 


Specifications 

Dimensions: (BER 8500) 57 x 202.5 x 493 mm 
(BER 8700) 57 X 202.5 xX 455 mm 
(TDP-5000) 57 x 47.6 x 148 mm 

(BCA 1217) 146 x 47.6 x 148 mm 

(BVA 500) 41.5 x 41.5 x 125 mm 

Weight: (BER 8500) 8.5 kg 

(BER 8700) 7.5 kg 

(TDP-5000) 7 kg 

(BCA 1217) 1.2 kg 

(BVA 500) 0.5 kg 

Power supply: (BER 8500/8700) 28 V DC 

or 115 V AC, 400 Hz 

(TDP-5000, BCA 1217, BVA 500) 28 V DC 
Frequency range: 100-156 and 225-400 MHz 
Channel spacing: 25 kHz 


Status 
In production for the Mirage 2000 for the French Air 
Force and the export version Mirage 2000-5. 


Contractor 
Thomson-CSF CNI Division. 


SICOP-500 integrated radio 


communication system 

SICOP-500 is an integrated ECCM radio communi- 
cation system designed for air force applications. It 
operates in the VHF and UHF bands and capabilities 
include plain data and voice, cipher voice, jam-resistant 
voice and data, ground-to-air, air-to-air and air-to- 
ground communications. 

The jam-resistant operation is achieved by using fre- 
quency-hopping techniques for voice and data trans- 
missions, while error correction is provided for data 
transmissions. For voice transmissions the ciphering 
can operate both in jam-resistant and fixed frequency 
modes. 
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The SICOP-500 comprises an ERA-8500 VHF/UHF 
transceiver, ERA-8700 UHF transceiver (see earlier 
items) and TDP-500 ECCM radio processor unit. It is 
designed for use by high performance military aircraft 
in ajamming environment. It operates between —55 and 
+90°C at pressure altitudes up to 96 000 ft. 


Specifications 

Dimensions: (BER 8500 V/UHF R/T unit) 60 x 202.5 x 
493 mm 

(BER 8700 UHF R/T unit) 60 x 202.5 x 455 mm 

(BCA 1111 main control unit) 146 x 76 x 173 mm 
(BCA 1211 auxiliary control unit) 146 x 47 x 173 mm 
(TDP-500 radio processing unit) 57 x 193 x 380 mm 
(BCSA-500 radio processing control unit) 146 x 38 x 
190 mm 

(BMD-500 security unit) 80 x 60 x 160 mm 

Weight: (BER 8500 V/UHF R/T unit) 8.5 kg 

(BER 8700 UHF R/T unit) 7.5 kg 

(BCA 1111 main control unit) 1.3 kg 

(BCA 1211 auxiliary control unit) 1 kg 

(TDP-500 radio processing unit) 6 kg 

(BCSA-500 radio processing control unit) 0.5 kg 
(BMD-500 security unit) 0.8 kg 


Status 
In production and service on Dassault Mirage 2000 and 
British Aerospace Hawk aircraft. 


Contractor 
Thomson-CSF CNI Division. 


TC20 VHF/UHF control unit 

The TC20 is a multi-purpose VHF/UHF control unit 
which controls all the Thomson-CSF CNI fixed fre- 
quency transceivers. These include the 12000 VHF 
AM/FM, 12100 VHF FM, ERA-2000 VHF/UHF, BER 
8523 VHF/UHF and BER 8751 UHF. 

With some limitations, one TC20 can control two 
transceivers simultaneously. Programming allows the 
automatic adaptation of the TC20 to the transceiver 
configuration. Mode controls provided include fre- 
quency setting from 30 to 400 MHz, 800 preset chan- 
nels in four fields, Guard emergency control and Guard 
receiver, squelch, power and secure mode control. 
Preparation of the next frequency or channel to be used 
is possible on the second line of the display for an 
instantaneous transfer to the active line by a one-touch 
button. The TC20 is NVG compatible. 


Specifications 

Dimensions: 57 x 146 x 120 mm 
Weight: 1.25 kg 

Power supply: 28 V DC 


Status 
In production. 


Contractor 
Thomson-CSF CNI Division. 


TDP-210 ECCM data link unit 
The TDP-210, coupled to the ERA-7000 or ERA-7200 
transceiver, forms a jam-protected system, providing 
data transmission in frequency-hopping mode. 


Specifications 
Dimensions: “% ATR short 
Weight: 6 kg 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


TDP-500/TDP-5000 ECCM radio 


processor units 

The TDP-500 and TDP-5000, coupled to the BER 8500 
or BER 8700 transceiver, provide the ECCM voice and 
data communications. They are respectively part of the 
SICOP-500 and SCP 5000 secure radio communi- 
cations systems. 


Specifications 
Dimensions: % ATR short 
Weight: 6 kg 


The Thomson-CSF SICOP-500 advanced ECCM radio system 


Status 
In production. 


Contractor 
Thomson-CSF CNI Division. 


TR 800 RM VHF transceiver 

The TR 800 RM is a remotely controlled VHF trans- 
ceiver. It is available in two versions which differ only in 
their mechanical characteristics. The TR 800 RM-105 is 
a compact unit and the TR 800 RM-106 is a retrofit ver- 
sion for ARINC 546 installations. Both are suitable for 
business aircraft and helicopters, training and transport 
aircraft. 

The TR 800 RM frequency range covers from 116 to 
149.975 MHz in 25 kHz steps, providing 1360 chan- 
nels. RF output power is 16 W which can be remotely 
controlled by any control unit operating in the ARINC 
410 two out of five code. 


Specifications 

Dimensions: (TR 800 RM-105) 62.5 x 135 x 300 mm 
(TR 800 RM-106) 57.9 x 143 x 318 mm 

Weight: (TR 800 RM-105) 2.4 kg 

(TR 800 RM-106) 2.7 kg 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


The TR 800 RM transceiver 


TRC 9600 VHF/FM frequency- 
hopping transceiver 

The TRC 9600 is a VHF/FM military airborne trans- 
ceiver designed for helicopters with a high ECCM pro- 
tection level ensuring reliable communications in a 


dense electronic warfare situation. It is the airborne ver- 
sion of the PR4G ground radio and covers the fre- 
quency range 30 to 88 MHz at 25 kHz spacing to give 
2320 channels. 

The TRC 9600 provides communications protected 
from interception, direction-finding, jamming, listen- 
ing-in and spoofing. The lightweight and compact 10 W 
transceiver embodies frequency-hopping, free channel 
search and high security digital encryption functions. 

Its light weight, small size and high reliability result 
from the use of advanced and well-proven technology 
such as powerful and fast microprocessors of the new 
HCMOS 68000 family, VLSI circuits, wide use of sur- 
face mount components and the use of proximity filters 
for co-site operation. 

Frequencies are generated by a digital synthesiser 
with an ultra-rapid acquisition time, driven by a high 
stability oscillator. Seven frequencies can be memor- 
ised and are stored for more than a year. The output 
power can be 10 W, 5 W or 0.5 W depending on the 
requirement. In the analogue fixed frequency mode, 
the TRC 9600 is directly interoperable with existing 
VHF/FM sets and is provided with a noise squelch. 

The system consists of the TRC 9610 transceiver 
unit, TRC 9620 control unit, shock mount, antenna with 
switching unit and power supply. Other accessories 
include a KY 58 encryption unit, doubt-removing 
antenna, direction indicator, rebroadcast cable, aircraft 
interphone system and fill device. 


Specifications 

Dimensions: (control unit) 145 x 76 x 160 mm 
(transceiver unit) 125 x 196 x 340 mm 
Weight: 8 kg max 

Power supply: 28 V DC 


Contractor 
Thomson-CSF CNI Division. 


The Thomson-CSF TRC 9600 VHF/FM transceiver 
is comprised of the TRC 9610 transceiver unit (left) 
and the TRC 9620 control unit (right) 


TRM 912-R VHF/UHF transceiver 
The TRM 912-R is the MIL-STD-1553B databus version 
of the ERA-2000. 

The TRM 912 is an airborne VHF/UHF transceiver 
designed for military aircraft. The frequency range cov- 
ers 118 to 149.975 MHz in the VHF band and from 225 
to 399.975 MHz in the UHF band; it includes a Guard 


receiver on 243 MHz. Channel spacing at 25 kHz pro- 
vides 1280 channels in VHF and 7000 channels in UHF. 
The nominal RF output power is 10 W, with reduced 
power output capability for close communications. The 
TRM 912 is controlled via a MIL-STD-1553B databus or 
by an emergency control unit. 


Specifications 
Dimensions: 57 x 194 x 380 mm 
Weight: 6 kg 


Status 
In production and in service on both versions of the 
Rafale. 


Contractor 
Thomson-CSF CNI Division. 


TRU 750 UHF radio 

The TRU 750 is a UHF airborne communication system 
covering the frequency band 225 to 400 MHz with 7000 
AM channels at incremental spacings of 25 kHz, up to 
26 of which may be preselected. The system, which is 
remotely controlled, can also incorporate an indepen- 
dent Guard receiver which covers the band 238 to 
248 MHz but which is tunable at intervals of 50 kHz. 
Transmitter power output is selectable at either 5 or 
20W nominal. Frequencies are _— synthetically 
generated. 

The system commenced development in the 
mid-1970s, entering production later in that decade. It 
is intended as a replacement for earlier quantity prod- 
uced equipment for which a specific retrofit market is 
envisaged. : 


Status 
No longer in production. 


ATR 720 Series VHF transceivers 
The ATR 720A is a low-cost VHF transceiver suitable for 
light aircraft. It covers the frequency band 118 to 
135.975 MHz in 25 kHz spacing to give 720 channels; 
frequency selection is by push-button for each digit. 

Power output is greater than 4.5 W and the fre- 
quency coverage can be easily increased to 
136.975 MHz to give 760 channels. 

The ATR 720B is similar to the A model but with a 
liquid crystal frequency display rather than mechanical 
digits. It has four preselected frequencies for rapid 
selection. 

The ATR 720C increases the Avionic Dittel range, 
offering 25 kHz spacing from 118 to 136.975 MHz to 
give 760 channels and a liquid crystal display. Ten fre- 
quencies can be stored electronically for rapid recall. 
As with the A and B models, power output is greater 
than 4.5 W. 

The ATR 720M is a panel-mounted light aircraft VHF 
transceiver, giving more than 5.5 W power output. Fre- 
quency coverage is as the other models in the ATR 720 
series. 
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The 720B VHF transceiver 
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Contractor 
Thomson-CSF CNI Division. 


TVU 740 and 741 VHF/UHF radios 
The TVU 740 and 741 radios are combined VHF/UHF 
systems, for air-to-air and air-to-ground communication 
in high performance fixed-wing aircraft and military heli- 
copters. Both systems are essentially similar in design 
and construction and each provides 7000 channels in 
the UHF band spanning the range 225 to 400 MHz. In 
VHF however, the TVU 740 covers the band 116 to 
150 MHz, in which 1360 channels are provided, while 
the TVU 741 offers a selection of 1960 channels in the 
wider frequency range of 100 to 150 MHz. In all cases, 
the channels are spaced at a 25 kHz interval and AM is 
standard. 

Frequencies are generated by synthesis techniques 
and transmitted power output is selectable at either 5 or 
20 W. Azimuth homing facilities are provided in both 
systems. . 

Both the TVU 740 and 741 systems are among 
Thomson-CSF earlier range of synthesised airborne 
radios and the TVU 740 has been extensively employed 
in French military service, particularly aboard Gazelle, 
Puma and Super Frelon helicopters and earlier versions 
of Dassault Mirage fighter aircraft. It has also been 
selected for service by a number of non-French military 
arms, one notable export application being for the for- 
mer Yugoslav Air Force which uses the TVU 740 as the 
standard communication system in its Soko Galeb and 
Jastreb strike/trainer aircraft. Developed in the late 
1960s and entering service during the following dec- 
ade, the TVU 740 and 741 systems have become widely 
accepted in a number of military roles. They are no 
longer in quantity production, having been largely 
superseded by other equipment developed later by 
Sextant Avionique. 
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The Avionic Dittel ATR 720C VHF transceiver 


Specifications 

ATR 720A 

Dimensions: 77 < 56 x 200 mm 
Weight: 0.8 kg 


ATR 720B 

Dimensions: (circular front face) (diameter) 80 mm; 
(depth) 210 mm : 

Weight: 0.9 kg 


ATR 720C 
Dimensions: 77 x 56 x 200 mm 
Weight: 0.9 kg 


ATR 720M 
Dimensions: 32 x 160 x 255 mm 
Weight: 1 kg 


Contractor 
Avionic Dittel GmbH. 


ELT 2 emergency locator 


transmitter 

The Avionic Dittel ELT 2 emergency locator transmitter 
is housed in a strong and rigid waterproof aluminium 
casting and is easy to install. It has low power consump- 
tion and is activated manually or by mechanical shock 
of 5.2g or greater to transmit on the international dis- 
tress frequencies of 121.5 MHz and 243 MHz. The 
sealed battery pack contains four lithium cells which 
provide a minimum of 48 hours continuous service. 


The TVU 740 transmitter/receiver 


Status 
No longer in production. 


Contractor 
Thomson-CSF CNI Division. 


Specifications 

Dimensions: (ELT 2) 160 x 105 x 40 mm 
(mounting frame) 138 x 150 x 47 mm 
Weight: 1.16 kg 

Power supply: 4 lithium cell battery pack 


Contractor 
Avionic Dittel GmbH. 


GS Series portable VHF 


transceivers 

The GS Series are portable VHF transceivers, suitable 
for standby use in light aircraft, gliders and other 
vehicles, or as a ground station. The Series consists of 
the GS 1, GS 2 and GS 3. These are self-contained with 
a battery with 30 hours endurance on receive and 
optional 110 or 220 V charger, or can be powered from 
aircraft or domestic supplies. The GS 1 and GS 3 cover 
the VHF band from 118 to 135.975 MHz in 25 kHz spac- 
ing by manual selection, giving 720 channels; the GS 2 
covers the band from 118 to 136.975 MHz, giving 760 
channels. 


Specifications 

GS 1 transceiver 

Dimensions: 245 x 260 x 85 mm 
Weight: 5.5 kg 


The Avionic Dittel GS 1 portable VHF transceiver 
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GS 2 transceiver 
Dimensions: 290 x 260 x 85 mm 
Weight: 6 kg 


GS 3 transceiver 
Dimensions: 245 x 260 x 95 mm 
Weight: 5.5 kg 


Contractor 
Avionic Dittel GmbH. 


The Avionic Dittel GS 2 portable VHF transceiver 


The Avionic Dittel GS 3 portable VHF transceiver 


AL 3100 audio and intercom 


system 

The audio and intercom system AL 3100 was especially 
developed for general aviation aircraft where avionic 
equipment is installed either in single or dual configur- 
ation. The system comes in four versions: AL 3100-1) 
for standard microphones without Vox operation, AL 
3100-(2) for dynamic microphones without Vox oper- 
ation, AL 3100-(3) for standard microphones with Vox 
operation and AL 3100-(4) for dynamic microphones 
with Vox operation. 

The AL 3100 is designed as a single block unit similar 
to all Becker avionic equipment. It is operated through 
sturdy but easily movable toggle switches and rotary 
knobs. A lighted front panel indicates clearly the selec- 
ted mode in day and night operation. The rotary selec- 
tor allows the AL 3100 to control up to three 
transceivers. The automatic monitoring ensures the 
monitoring of messages from the transceiver selected 
via the selector knob, independently of the position of 
the toggle switches. The intercom panel volume is 
adjustable from the front panel. The intercom, when 
switched on, is operated through both crew micro- 
phones. Optionally, a Vox mode is available which auto- 
matically activates the intercom mode only when a crew 
member is speaking, thus avoiding the transmission of 
uncomfortable background noise to the earphones. 

The AL 3100 is available for the operation of up to 3 
headsets either with standard or dynamic microphone 
inputs of 200 ohms for the microphone and 300 ohms 
for earphones. Additionally, Nav 1, Nav 2, ADF, Mkr and 
DME can be switched in and a cockpit loudspeaker 
activated through a toggle switch, while the headsets 
are permanently connected. 

As a contribution to safety, the AL 3100 features an 
emergency mode which in case of partial failure will 
bypass the amplifier circuit and route the incoming au- 
dio signals directly to the headphones. Transmission is 
also possible in the AL 3100-(1) and -(3) in the event of 
amplifier failure. 


Specifications 
Dimensions: 38.1 x 146 x 150 mm 
Weight: 0.58 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 
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The Becker AL 3100 lightweight audio and 
intercom switchboard 


AR 2009/25 VHF radio 

One of Becker’s Comm 2000 series, the AR 2009/25 is 
a VHF transmitter/receiver covering the 118 to 
135.975 MHz band in which it provides 720 channels at 
25 kHz increments. This general aviation system is suit- 
able for light aircraft or IFR-equipped twins. It normally 


operates from a 14 V DC supply but can also work from 
28 V DC in conjunction with a VR 2011 converter. 

The AR 2009/25 is a lightweight single block radio 
designed for panel mounting. Controls comprise a sin- 
gle on/off switch, volume and squelch knobs and rotary 
frequency selectors. Transmitter power output is 6 to 
10 W. 

As well as radio communication, the system also 
doubles as an intercom between crew members, with- 
out the need for additional equipment such as ampli- 
fiers. The AR 2009/25 operates over a temperature 
range of -15 to +55°C at altitudes up to 15 000 ft. A ret- 
rofit kit for channel extension up to 760 channels is 
available to comply with ICAO standards introduced 
from 1 January 1990. 


Specifications 

Dimensions: (AR 2009/25) 47.5 x 146 x 191 mm 
(VR 2011 voltage regulator) 169 x 120 x 34 mm 
Weight: (AR 2009/25) 1.3 kg 

(VR 2011 voltage regulator) 0.4 kg ° 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


AR 2010/25 VHF radio 

A member of the Becker Comm 2000 series, the 
Becker AR 2010/25 is virtually identical in size, 
appearance and _ general specification to the 
AR 2009/25. It differs externally only in having a test 
button on the front fascia, indicating that this model has 
built-in test and diagnostic circuitry. The AR 2010/25 
was developed specifically for IFR operation and is suit- 
able for commercial aircraft. 

Apart from integrated self-test facilities, the 
AR 2010/25 has an audio output of 150 mW compared 
to the AR 2009/25’s 70 mW output. It also operates 
over a wider temperature range of —40 to +55°C and at 
altitudes up to 45 000 ft. A retrofit kit for channel exten- 
sion up to 760 channels is available, to comply with 
ICAO standards introduced from 1 January 1990. 


Specifications 
Dimensions: 47.5 x 146 x 191 mm 
Weight: 1.3 kg 


Status 
In service but no longer in production. 


Contractor 
Becker Flugfunkwerk GmbH. 


AR 2010/25N VHF/AM radio 
Becker’s AR 2010/25N VHF/AM transmitter/receiver, a 
member of the company’s Comm 2000 range of equip- 
ment, is designed for a full range of applications aboard 
all types of fixed-wing aircraft and helicopters. 

The system offers up to 720 channels at 25 kHz 
increments over the band 118 to 135.975 MHz. It pro- 
vides full intercommunication facilities without the need 
for additional amplifiers or accessories. The AR 2010/ 
25N is of modular plug-in construction and contains 
built-in test facilities providing rapid functional analysis. 
Transmitter output power is from 6 to 10 W. 

Normally operated from a 28 V DC supply, the sys- 
tem is compatible with a 14 V DC supply in conjunction 
with a Becker VR 2011 regulator unit. Operating tem- 
perature range is from —40 to +55°C at altitudes up to 
45 000 ft. A retrofit kit for channel extension up to 760 


channels is available to comply with ICAO standards 
introduced from 1 January 1990. 


Specifications 
Dimensions: 48 x 146 x 195 mm 
Weight: 1.3 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


AR 2011/25 VHF radio 

The AR 2011/25 is the premium model in Becker’s 
Comm 2000 range of radio equipment. Its external 
appearance and dimensions are identical to the 
AR 2010/25 model but the AR 2011/25 meets C37b, 
C38b Class 1 requirements and has a power output of 
more than 10 W. It has a wider operational environment 
envelope, remaining operable at temperatures down to 
-46°C. It is suitable for service in all commercial air- 
craft, including helicopters. The 2011/25R has a 
remote-control unit while another version, the 2011/ 
25A, is for operating from a 28 V DC supply; it has an 
output power of 16 W. 


Specifications 
Dimensions: 47.5 x 146 x 191 mm 
Weight: 1.3 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


AR 3201 VHF transceiver 

The AR 3201 is a small lightweight VHF transceiver 
covering the frequency range 118 to 136.975 MHz 
which meets the ICAO standards for the 1990s. Of the 
760 channels provided, four are preselectable; the 
number of channels can be restricted to 720 if required. 
The equipment is designed primarily for light aircraft 
and twins for use up to 20 000 ft, but can also be 
installed in larger aircraft as a Comm-3 emergency 
transceiver, together with the Becker EPU-400 emerg- _ 
ency power unit. 


The Becker AR 3201 VHF transceiver 


The system is designed for console mounting with a 
liquid crystal frequency display and an output power of 
5 to 7 W, or in a portable case with battery and inte- 
grated 110/220 V AC charging device. In this latter con- 
figuration, for balloons or ferry flights of non-equipped 
aircraft, operating time varies between 15 and 28 hours, 
depending on the transmit/receive ratio. A flashing 
arrow on the display indicates transmission. The micro- 
processor technology used allows four non-volatile 
channel memories. The standard version includes inter- 
com, panel lighting, AF auxiliary input and automatic 
self-test of the display. Optionally, outside air tempera- 
ture and bus bar voltage can be displayed. 


Specifications 

Dimensions: 60.6 x 60.6 x 212.5 mm 
Weight: 0.9 kg 

Power supply: 10-15.2 V DC 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


AR 3202 VHF radio 


The AR 3202 VHF transmitter/receiver is a member of 
Becker’s 3000 Series avionic systems which feature 
microprocessor control. It provides 760 channels in the 
VHF band which extends from 118 to 137 MHz for civil 
aircraft. This range can be extended to 144 or 152 MHz 
for military aircraft. The system features a non-volatile 
memory and solid-state switches which eliminate 
mechanical contacts, giving increased reliability. Opto- 
electronic switching is employed for frequency selec- 
tion. Frequency generation and display are micropro- 
cessor-controlled. The display comprises two liquid 
crystal presentations, one of which indicates the active 
channel while the other shows a_ preselected 
frequency. 

Additionally the set can be operated using the CU 
3202 remote controller. This is particularly useful in a 
tandem-seat trainer where any frequency selection 
made in one cockpit is displayed in the other. 

The transmitter output power is 20W and the 
AR 3202 is suitable for both fixed-wing aircraft and heli- 
copters. A version with a remote control unit, which is 
more suitable for use in tandem-seat trainers, is 
available. 


Specifications 
Dimensions: 47.5 x 146 x 245 mm 
Weight: 1.3 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


The Becker AR 3202 VHF radio 


ARC-114(G) VHF radio 
The Becker ARC-114(G) VHF/FM transmitter/receiver 
is acompact lightweight, single block device for tactical 
military aircraft. It provides selectable communication 
in FM voice, digital data transmission and homing facili- 
ties on any one of 920 discrete channels in the band 30 
to 79.95 MHz. The system can also provide real-time 
rebroadcast functions when used in conjunction with 
another transmitter/receiver. The system includes one 
fixed tuned Guard receiver channel. Tunable channel 
spacing is at 50 kHz increments. 

The ARC-114(G)'s transmitter power output is 10 W 
minimum and the equipment can operate over a 
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temperature range of —54 to +55°C, although full per- 
formance is not attainable at temperatures below 
-32°C. Maximum operating altitude is 50 000 ft. 


Specifications 
Dimensions: 108 x 146 x 203 mm 
Weight: 3.2 kg 


Status 
In service but no longer in production. 


Contractor 
Becker Flugfunkwerk GmbH. 


ASI 3100 audio selector and 


intercommunication system 

A member of the Becker 3000 Series avionic systems, 
the ASI 3100 controls four transmitters and up to six 
receivers. By addition of an auxiliary unit, a further six 
receiver units can be added to the audio chain. In differ- 
ent versions the ASI 3100 is capable of either voice- 
operated switch or push-to-talk operation with all other 
stations, voice filter for ADF and navigation systems, 
connection of various types of microphone and emerg- 
ency operation and providing redundancy for the trans- 
mitter/receiver operation. The intercom amplifier has a 
common bus connecting up to six cabin and three 
cockpit stations. A cockpit voice recorder output is 
incorporated. 

The system is of modular construction and may be 
tailored to precise customer requirements. It is suitable 
for fixed-wing aircraft and helicopters. To achieve maxi- 
mum adaptability, a full range of sub-units has been 
developed to extend the function of the main ASI 3100 
controller to a full cabin communication and passenger 
entertainment system. An intercom amplifier permits 
communication between passengers and crew in noisy 
aircraft such as helicopters, and a service station allows 
communication between the crew and flight attendants 
as well as a public address facility. A tape player, used 
in conjunction with the public address amplifier, is the 
basis of passenger entertainment through headsets or 
loudspeakers. The public address amplifier includes 
one mono or stereo amplifier and a double-tone gong 
which operates when activated by the fasten seat belts 
or no smoking signs. 

An external jack box, which is normally installed in 
the wheel well or any other readily accessible location, 
permits communication between cockpit or flight-deck 
and ground crew during starting and departure checks. 

All units operate from a 28 V DC supply and most can 
function up to 50 000 ft. Most of the sub-units also oper- 
ate over a temperature range from —40 to +70°C. 


Specifications 

Dimensions: (main control unit) 38 x 146 x 35 mm 
(auxiliary unit) 29 x 146 x 26 mm 

(cassette player) 57 x 146 x 170 mm 


(service station) 210 x 66 x 115 mm 

(public address amplifier) 129 x 45 x 245 mm 
(external jack box) 117 x 80 x 80 mm 
Weight: (main control unit) 0.8 kg 

(auxiliary unit) 0.2 kg 

(cassette player) 1 kg 

(service station) 1 kg 

(public address amplifier) 0.8 kg 

(external jack box) 0.6 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


DSA 880 digital cabin 


announcement system 

The DSA 880 digital cabin announcement system com- 
prises the ASU 880 announcement storage unit and the 
RCU 880 remote control unit. Several features in the 
design of the ASU and RCU offer maximum reliability, 
flexibility, ease of operation and installation. 

The ASU 880 announcement storage unit allows digi- 
tally stored announcements to be reproduced via the 
existing public address system in the aircraft. It is a 
remote rack-mounted self-contained LRU which is con- 
trolled by the RCU 880. The present ASU accommo- 
dotes ten pre-recorded briefings to be replayed in nine 
different languages. The unit interfaces with all stan- 
dard and existing PA systems. 

The RCU 880 remote control unit allows the acti- 
vation of the digitally stored announcements in the 
ASU 880. It is a wall-mounted self-contained unit con- 
sisting of one circuit board with a 15 pin D-sub 
connector. 


Specifications 

Dimensions: (ASU 880) 193.5 x 57.15 x 320.5 mm 
(RCU 880) 137 x 175 x 54 mm 

Weight: (ASU 880) 2.1 kg 

(RCU 880) 0.48 kg 

Power supply: 27.5 VDC,1A 


Contractor 
Becker Flugfunkwerk GmbH. 


GK 310 portable VHF transceiver 
The GK 310 is a portable version of the 760-channel 
AR 3201 VHF transceiver which operates over the fre- 
quency range 118 to 136.975 MHz with a power output 
of 5 to 7 W. It is intended primarily for use in a number 
of applications ranging from balloons, ultra-light air- 
craft, ferry flights of non-equipped aircraft and for 
mobile use on airports or in the field. The equipment is 
designed for use with either a loudspeaker micro- 
phone, a headset or a protective helmet. 


Members of the Becker AS/ 3100 family 
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Specifications 

Dimensions: 281 x 115 x 79 mm 

Weight: 3 kg 

Power supply: 12 V 2.1 Ah lead acid battery 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


GK 320 portable VHF transceiver 
The GK 320 is another portable version of the AR 3201 
VHF transceiver for use in a multitude of applications 
ranging from use in ferry flights of non-equipped air- 
craft, through mobile use on airports or in balloons to 
retrieving crews or survey teams. The equipment is con- 
tained in a carrying case of high thermic resistance and 
shockproof plastic. Frequency cover is from 118 to 
136.975 MHz, with 760 channels and a power output of 
5 to 7 W. The power supply is by a lead-acid battery with 
a Ni/Cd battery pack as an available option. An inte- 
grated 110/220 V charging device is supplied, as well 
as storage compartments for the steel-tape antenna 
and hand microphone. Operating time varies between 
15 and 28 hours according to the receive/transmit ratio. 
A 12 V DC external connector is provided and a cable 
for this can be supplied, as can a charging adaptor for 
28 V DC systems. 


Specifications 
Dimensions: 325 x 247 x 85 mm 
Weight: 6 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


The Becker GK 320 portable transceiver 


HF 3800 HF radio 


The basic HF 3800 radio consists of three units which 
can be installed to operate in a dual configuration to 
permit simultaneous reception and transmission in an 
aircraft. There are 280 000 channels covering the band 
2.0 to 29.9999 MHz; 99 of the channels can be pre- 
programmed. Four different configurations are avail- 
able; 400 W or 150 W PEP with either 28 V DC or 115 V 
AC input. 


Status 
In service but no longer in production. 


Contractor 
Becker Flugfunkwerk GmbH. 


VCS 220 voice communication 


system 

Becker has produced, under the generic designation of 
VCS 220, aseries of audio selector and intercommuni- 
cation units for military fixed-wing aircraft and helicop- 
ters. Broadly, all provide intercom amplification, radio 
and intercom functions and navaid selection. This 
includes emergency system and mode selection, vol- 
ume control and selection choice for either hot or push- 
to-talk microphones. 

Features include full redundancy of active circuitry 
and built-in self-test facilities. Special attention has 
been given to maintaining reliability under severe 
environmental conditions. The systems function up to 
71 000 ft over temperatures ranging from —54 to +71°C 


at 95 per cent humidity. They can withstand vibration 
levels of 5 g from 2 to 6 Hz. Operating voltages are ei- 
ther 28 V DC or from 4 to 12 V DC. 

The range of units includes the VCS 221A and 
VCS 222 A communications and navaid controllers, 
VCS 221-1 maim controller (designed specifically for 
the Alpha Jet), VCS 224-1 junction box and the 
VCS 225 ground crew jack box. 


Specifications 

Dimensions: (VCS 222 navaid auxiliary input panel) 29 
x 146 x 62 mm 

(VCS 221-1 main control unit) 67 xX 146 x 128 mm 
(VCS 225 ground crew jack box) 54 x 82 x 56 mm 
(VCS 224-1 junction box) 111 x 177 X 65 mm 

Weight: (VCS 222 navaid auxiliary input panel) 0.2 kg 
(VCS 221-1 main control unit) 1.3 kg 

(VCS 225 ground crew jack box) 0.4 kg 

(VCS 224-1 junction box) 0.5 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


ZG 2 and ZG 3 hom’3 systems 


Becker ZG 2 and ZG 3 systems are lightweight, com- 
pact beacon homing receiver/indicators designed pri- 
marily for search and rescue applications in 
conjunction with Emergency Location Transmitters 
(ELTs) located on the surface. Each is built to the same 
general specification, with the exception that the ZG 2 
covers VHF frequencies while the ZG3 receives on 
UHF. The systems provide left/right indications 
received on preset frequencies independently of the 
aircraft's normal communications radio system. 

Each can receive on two channels. The emergency 
channel is normally set to 121.5 MHz in the VHF band 
and to 243 MHz in UHF operation. The auxiliary channel 
can be set to +2.5 MHz of the emergency channel in 
VHF and within +5 MHz in UHF. Operational modes are 
A1, A2 and A3. 

The units are housed in single instrument cases suit- 
able for panel mounting in standard cut-outs. Receivers 
are of the triple conversion superheterodyne type, with 
high sensitivity. The front panel contains an on/off 
switch with a combined sensitivity level control, a chan- 
nel selector, a signal-received lamp and the left/right 
indicator. Audio output is provided for the aircraft com- 
munication system in order that aural indication of car- 
rier wave or modulated carrier wave signals may be 
detected in addition to visual indications. Bearing accu- 
racy of the visual left/right pointer is 10° at full deflec- 
tion. Normal power requirement is 28V DC but 
alternative versions working at 12V DC are also 
available. These are suitable for surface vessels or 
vehicles. 

The systems operate throughout a temperature 


The Becker GK 310 portable transceiver 


range from —45 to +55°C but the upper limitation may 
be extended to 71°C for a short time. Maximum oper- 
ational altitude is 30 000 ft. = 
Becker claims that ground-to-air ranges of 60 to 
80 nm (110 to 150 km) can be achieved at search air- 
craft altitudes of 10 000 ft and from 150 to 200 nm (280 
to 370 km) at 30 000 ft altitude when used in conjunc- © 
tion with the company’s MR 506 ELT unit. 


Specifications 
Dimensions: 80 x 80 x 166 mm 
Weight: 1 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


ZG 360 homing system 

Becker's ZG 360 homing system is a multichannel 
device covering the VHF band and designed primarily 
to pick up signals from the automatically activated 
emergency location transmitters of crashed aircraft. It 
has secondary functions in the forward liaison and sup- 
ply role and as an emergency navigation aid. It may also 
be used as an additional Guard receiver. ' 

In standard form, the ZG 360 provides coverage of 
the VHF band from 118 to 136 MHz with 360 channels 
at 50 kHz increments. An optional version offering 720 
channels at 25 kHz spacing is also available. The sys- 
tem operates independently of the normal communi- 
cations radio system on the aircraft. 

The ZG 360 system comprises two separate units: a 
receiver section and a homing indicator. Each can be 
panel-mounted, either together or independently if 
cockpit layout so dictates. The indicator’s full deflection 
is adjustable over a 10 to 30° range. 

The antenna system consists of a pair of 50 ohm 
elements, which may be of rod, blade or dipole type as 
appropriate to aircraft performance. 

The operational temperature range of the system is 
from -15 to +55°C with an upper limit extension to 71°C 
for short durations. Maximum operating altitude is 
45 000 ft. 


Specifications 

Dimensions: (receiver) 48 x 146 x 235 mm 
(indicator) 83 x 83 x 180 mm 

Weight: (receiver) 1.3 kg 

(indicator) 0.3 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


ZVG 2002 VHF broadband homing 
adaptor 


The Becker ZVG 2002 is a homing adaptor, operating in 
conjunction with any airborne VHF/AM transceiver to 
enable the pilot to home in to a ground or airborne sta- 
tion which is transmitting on the selected channel. A 
panel-mounted device functioning as a normal com- 
mand instrument with a range approximately the same 
as the associated transceiver, it covers the frequency 
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range 118 to 135.975 MHz with a bearing accuracy of 
20°. The ZVG 2002 may also be adapted to operate in 
the UHF range of 200 to 300 MHz in sections of 
20 MHz. 


Specifications 
Dimensions: 82.55 x 82.55 x 96 mm 
Weight: 0.45 kg 


Status 
In production and service. 


Contractor 
Becker Flugfunkwerk GmbH. 


FSG 4 and FSG 5 hand-held 


transceivers 

The hand-held battery-operated FSG 5 transceiver 
offers sélection of 720 channels in the 118 to 
135.975 MHz range using MHZ and kHz selector 
knobs. The FSG 4 allows the selection of any six from 
the 720 channels in the international VHF aircraft band. 
Very low current consumption allows 5 to 24 hours of 
normal operation. Continuous charging, both during 
operation and when switched off, is possible. 

The solid aluminium dust- and splash-resistant case 
makes these transceivers suitable for almost every 
possible application, even under harsh _ climatic 
conditions. 


Specifications 

Dimensions: 209 x 83 x 35 mm 

Weight: 0.87 kg 

Power supply: 12 V 500 mAh Ni/Cd battery 


Contractor 
Walter Dittel GmbH. 


FSG 5W hand-held transceiver 
The FSG5W portable VHF transceiver covers the fre- 
quency range 118 to 143.975 MHz, providing 1040 
channels at 25 kHz spacing. It is fully waterproofed and 
of rugged design and manufacture. Ultra-low power 
consumption allows up to 29 hours of operation on the 
battery. 

The transmitter output is protected against mismatch 
and the protected receiver input allows operation close 
to strong transmitters. 


Specifications 

Dimensions: 84 x 54 x 233 mm 

Weight: 1.04 kg 

Power supply: 12 V 60 mAh Ni/Cd battery 


Contractor 
Walter Dittel GmbH. 


Walter Dittel hand-held radios with (left) the FSG 5, 
(centre) the FSG 4 and (right) the FSG 5W 


FSG 70 and FSG 71M VHF 


transceivers 

The FSG 70 and FSG 71M transceivers cover the VHF 
frequency band from 118 to 136.975 in 25 kHz incre- 
ments, giving 760 channels. The FSG 71M has a 10- 
channel panel-selected electronic memory. The system 
can either be installed in the standard 57 mm diameter 


instrument panel cut-out in an aircraft or inserted into a 
portable case. Low DC consumption permits long dur- 
ation operations on battery power. 


Specifications 

Dimensions: 63 x 61 x 191 mm 

Weight: (FSG 70) 0.74 kg, (FSG 71M) 0.8 kg 
Power supply: 13.8 V DC +10%-20% 


Contractor 
Walter Dittel GmbH. 


The FSG 70 (left) and FSG 71M (right) VHF 
transceivers for instrument panel mounting 


The Walter Dittel FSG 71M mounted ina 
portable case 


Operational data interface 

The purpose of the Operational Data INterface (ODIN) 
is to establish air-to-air and air-to-ground data transfer 
communication via already existing voice communi- 
cation channels in the HF and VHF/UHF frequency 
ranges. The mode of communication is half-duplex, so 
that ODIN can only transmit or receive information at 
any given time. When data transfer is not taking place 
normal voice communication is possible. 

The ODIN system consists of two LRUs: the elec- 
tronics unit and the control panel. The initiation of 
message transfer via a radio channel and the related 
transmission mode are controlled by the control panel. 
Acknowledge, broadcast, interrogate and automatic 
modes for message transfer are available. 

ODIN features a 68000 communication processor 
and an ADSP 2100 modem processor plus a MIL- 
STD-1553 interface. The data transfer rate is 2400 
bauds for VHF and UHF and 300 bauds for HF. 


Specifications 

Dimensions: (control panel) 132 « 57 x 146 mm 
(electronics unit) 360 x 91 x 194 mm 

Weight: (control panel) 0.8 kg 

(electronics unit) 5 kg 

Power supply: 28 V DC, (EU) 30 W and (CP) 10 W 


Status 
In production for Panavia IDS and ECR Tornado 
aircraft. 


Contractor 
LITEF GmbH. 


on 


The LITEF Operational Data Interface (ODIN) is employed in Panavia Tornado aircraft 
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610 Series VHF and UHF radios 
The Rohde and Schwarz 610 family of VHF and UHF 
radio communication systems comes in two basic ver- 
sions: a single panelmounted unit or a remotely 
located transmitter/receiver with a panel-mounted con- 
trol unit. The controllers for the VHF and UHF variants 
are electrically and mechanically identical. They permit 
parallel operation of both a VHF and a UHF transmitter/ 
receiver from a single controller and/or the operation of 
a single transmitter receiver from two control units. All 
systems in the 610 series provide not only radio tele- 
phonic communication but also incorporate a 16 kbit 
baseband data transmission and ADF facilities. 

Technical specifications of the VHF and UHF variants 
are virtually identical. Each type has a transmitter power 
output of 105 W peak power and carrier power of 10 W 
at normal supply voltage of 28 V, or 1 W carrier wave 
with a reduced emergency power supply of 16 V. Fre- 
quency range of the VHF systems is from 100 to 
155.975 MHz and that of the UHF equipments from 225 
to 399.975 MHz. Guard receivers cover the emergency 
channels of 121.5 and 243 MHz respectively. Fre- 
quency setting increments are 25 kHz in each case and 
the channel spacing is also 25 kHz, although in the 
case of UHF systems the spacing is optionally adapt- 
able to 50 kHz. Up to 30 channels, plus the guard chan- 
nel, may be_ preselected and a_— remote 
frequency/channel indicator is an optional accessory. 

All 610 series transmitter/receivers are compatible 
with one another and the various modules have pre- 
cisely designed interfaces to permit easy replacements 
to be made without need for adjustment. The systems 
are suitable for retrofitting and Rohde and Schwarz has 
produced replacement kits with tailored adaptor trays 
for aircraft such as the McDonnell Douglas F-4 and 
RF-4E. A range of special-to-type test equipment is 
available, with first line test sets which can isolate faults 
down to module level and full-scale automatic test 
equipments for base repair facilities. 


Specifications 

Dimensions: (XU 610 VHF panel-mounted) 127 x 124 
x 165 mm 

(XU 611 VHF remote-controlled) 127 x 124 x 165 mm 
(XD 610 UHF panel-mounted) 127 x 124 x 165 mm 
(XD 611 UHF remote-controlled) 127 x 124 x 165 mm 
(GB 600 remote-control unit) 146 x 76 x 110 mm 
Weight: (XU 610 VHF panel-mounted) 5.2 kg 

(XU 611 VHF remote-controlled) 4.6 kg 

(XD 610 UHF panel-mounted) 5.2 kg 

(XD 611 UHF remote-controlled) 4.6 kg 

(GB 600 remote-control unit) 1.9 kg 


Status 
In production. 


Contractor 
Rohde and Schwarz GmbH. 
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The Rohde and Schwarz 610 VHF/UHF radio 


Dialink HF data/voice link system 
Dialink, the HF data/voice link system, is designed for 
applications in commercial and military aircraft. It pro- 
vides air-ground and ground-air communications via HF 
over medium and long ranges. Communication can be 
either by data transmission or voice. The HF data/voice 
link system consists of the airborne HF data/voice radio 
with antenna tuning unit and the associated ground sta- 
tion. The system is a joint development of Deutsche 
Aerospace and Rohde and Schwarz. 

The airborne radio consists of the XK 516 D1 HF 
data/voice radio and the FK 516 antenna tuning unit. 
The radio comprises a 400 W PEP HF transceiver with 


computer control, Arcotel communications processor 
and Echotel HF modem. The antenna tuning unit is 
designed to match various antenna configurations on 
the aircraft, according to ARINC 719.° 

Because of low cabling requirements, retrofit in exist- 
ing aircraft is simple. Between HF radio and antenna tu- 
ning unit, only the RF cable is required; this is also used 
for transmission of RF, operating voltage and control 
information. The HF radio may also control antenna tu- 
ning units via ARINC 719 control lines. Both the radio 
and the antenna tuning unit are fully compliant with ex- 
isting conventional HF radio configurations. 

Various data entry terminals complete the HF data/ 
voice link system. For general service either G3 com- 
mon telefax equipment or a common laptop computer 
with extension boards is connected. 

For transmission of ACARS data, the VHF or Satcom 
interface of the ACARS CMU can be used. BITE moni- 
tors a variety of functions continuously. 

The HF data/voice link system can be used as a stan- 
dard ARINC 719 HF radio with all functions such as 
voice communications or air traffic control capabilities. 
However, the major feature is the capability to transmit 
and receive digital data with user rates of up to 
1880 bits/s. 


Contractor 
Rohde and Scwharz GmbH. 


Have Quick VHF/UHF ECCM 


radios 

The Have Quick airborne radio is based on the Rohde 
and Schwarz 610 Series of radios. As a retrofit for the 
German Air Force McDonnell Douglas F-4F and RF-4E 
Phantom aircraft the radio includes UHF Have Quick 
ECCM and its hardware is compatible with Have Quick 
ll. The retrofit adaptor provides an extension to a com- 
bined VHF/UHF radio. The radio complies with STA- 
NAG 4246 and is interoperable with Rohde and 
Schwarz Secos 400 Have Quick ground-based or ship- 
borne radios. 


Status 
In service in German Air Force McDonnell Douglas F-4F 
and RF-4E aircraft. 


Contractor 
Rohde and Schwarz GmbH. 


HF 510 radio system 

The HF 510 is an airborne system for air-to-air and air-to- 
ground communication using AME and SSB to transmit 
voice and data during nap-of-the-earth flying under non- 
line-of-sight and extreme environmental conditions 
over the whole operational area. Suitable for both heli- 
copters and fixed-wing aircraft, the system includes 
types for voice and data or voice only and consists of 
100 W or 400 W HF transceivers, antenna tuning units 
and control units. 

The system features include high density integration, 
a high degree of modularity and Quilt-in speech pro- 
cessor, test programme and silent tuning. 

The XK 510 HF data transceiver, especially devel- 
oped for the German Army Eurocopter PAH-2 Tiger 
helicopter, has passive and active channel analysis, 
automatic channel selection from a preset frequency 
list, adaptive reaction and error detection and correc- 
tion. Modes are fixed channel, adaptive or ECCM. 


Specifications 
Dimensions: (GB 510 control unit) 146 x 229 x 
165 mm 


The Rohde and Schwarz XK 510 D1 HF data trans- 
ceiver with FK 510 antenna tuning unit 


(GB 515 control unit) 146 x 46 x 150 mm 

(XK 510 D1 transceiver) 223 x 194 x 320 mm 

(XK 515 S1 transceiver) 123 x 194 x 320 mm 

(XK 516 S1 transceiver) 255 x 194 x 320 mm 

(FK 510 antenna tuning unit) 123 x 194 x 320 mm 
(FK 515 antenna tuning unit) 255 x 194 x 320 mm 
Weight: (GB 510 control unit) 4.5 kg 

(GB 515 control unit) 1.5 kg 

(XK 510 D1 transceiver) 13.5 kg 

(XK 515 S1 transceiver) 8.5 kg 

(XK 516 S1 transceiver) 19 kg 

(FK 510 antenna tuning unit) 5 kg 

(FK 515 antenna tuning unit) 10 kg 

Power supply: (XK 510 and 515) 28 V DC 

(XK 516) 115 V AC, 400 Hz, 3 phase 

Power output: (XK 510) 100 W PEP CW 

(XK 515) 150 W PEP 

(XK 516) 400 W PEP 

Frequency range: 2-29.999 MHz 

Frequency setting: every 100 MHz 

Preset channels: 100 or any number with computer 
control or cockpit management 


Status 
In production for German Army Eurocopter PAH-2 Ti- 
ger helicopters. 


Contractor 
Rohde and Schwarz GmbH. 


Secos 610 VHF/UHF ECCM radios 


Secos 610 secure radios are designed for airborne and 
land-mobile use and are based on the Rohde and 
Schwarz 610 Series of radios. The Secos 610 features 
digital encryption, medium-speed frequency-hopping 
with collision-free operation of a large number of net- 
works and interoperability with the ground-based or 
shipboard Secos 400. The frequency range for ECCM 
operations is 225 to 400 MHz. There is an additional 
fixed-channel plain language AM option covering the 
100 to 156 MHz VHF band. Channel spacing is 25 kHz. 

The equipment consists of transceivers, control units 
and a key entry device. Control is through a compact 
cockpit transceiver; there are also remote controlled 
versions. One common unit controls both the UHF and 
optional VHF. Power supply is 28 V DC and power out- 
put is 15 W on FM. MIL-STD-1553B controlled versions 
are also available. 


Status 
In service in F/A-18 aircraft. 


Contractor 
Rohde and Schwarz GmbH. 


e ss 
The Rohde and Schwarz Secos 610 UHF ECCM 
transceiver 


VHF/UHF radio families 


In order to meet a common requirement for all 
branches of the German armed forces, Rohde and 
Schwarz developed a family of VHF/UHF equipment for 
airborne and surface land-mobile and shipboard com- 
munications purposes. It is based on a range of func- 
tional modules which may be combined on a building 
block basis to form a system for any particular appli- 
cation. Advantages are gained not only in terms of oper- 
ational flexibility and logistics but also in the ability to 
interchange modules for servicing and repair. All mem- 
bers of this family of equipment employ high density 
integration techniques and, except the XT 2000 UHF 
radio, use digital synthesis for frequency generation. 


Contractor 
Rohde and Schwarz GmbH. 


XK 401 HF/SSB radio 

The XK 401 has been developed jointly by Rohde and 
Schwarz with Siemens AG for the tri-national Panavia 
Tornado, with the aim of providing reliable air-to-air and 
air-to-ground communication over long ranges. 

The system covers the HF band from 2 to 
29.999 MHz in 100 Hz increments, providing more than 
280 000 channels, of which any 11 are preselectable. 
All channels are individually selectable by means of 
decade switches. Operational modes are upper side- 
band, A3J (duplex) and continuous wave. Transmitter 
power output is 400 W peak power for modulated trans- 
mission and 100 W in carrier wave mode transmission. 

The XK 401 comprises three basic units: the XK 401 
transmitter/receiver, the GB 401 remote controller and 
the VK 241 power amplifier. Additionally, two optional 
units, the FK 241 antenna tuner and a control frequency 
selector, are available and are recommended for opti- 
mum operation. The system is of modular construction 
and solid-state components are used. 

The transmitter/receiver section uses digital syn- 
thesis frequency generation techniques and the syn- 
thesiser itself is said to possess outstandingly good 
noise characteristics. Two intermediate frequencies, 
72.03 MHz and 30 kHz, are used for both transmission 
and reception paths. The receiver section has auto- 
matic squelch which operates if the HF/SSB level 
exceeds an adjustable threshold. In the transmitter sec- 
tion, the lower sideband is suppressed by mechanical 
filters. Built-in test equipment is incorporated. 

The remote controller, which may be up to 50 m from 
the other major units, contains all necessary system 
controls as well as storage facilities for the 11 preselec- 
table channels. 

Two identical amplifier modules, with a common out- 
put matching circuit, form the power amplifier section, 
this duplication being applied in the interests of reliabil- 
ity. In normal operation both modules are in use and, in 
the event of one module failing, the only consequence 
is reduction of output power rather than total power out- 
put breakdown. Thermal and mismatch overload pro- 
tection circuits, which include open and short circuit 
protection, are provided. Heat dissipated by the ampli- 
fier section is extracted by an external ventilator. 

Use of the optional antenna tuner and the control fre- 
quency selector considerably enhances system per- 
formance. The former unit matches the base 
impedance of the antenna to transmitter/receiver out- 
put impedance and during reception periods acts as a 
preselector. The control frequency selector is used to 
control the digital tuning information. Average tuning 
time for the system is less than half a second, but use of 
the control frequency selector unit enables tuning infor- 
mation to be stored for all preselected channels and the 
tuning time is thus further reduced. No power is radi- 
ated during tuning, resulting in radio silence being 
maintained during such an operation. 


Specifications 

Dimensions: (transmitter/receiver) 
319 mm 

(power amplifier) 257 x 194 x 319 mm 
(controller) 146 x 86 x 165 mm 
Weight: (transmitter/receiver) 11.2 kg 
(power amplifier) 17.2 kg 

(controller) 1.8 kg 


124 x 194 x 


Status 
In service in the Panavia Tornado. 


Contractor 
Rohde and Schwarz GmbH. 


The power amplifier for the Rohde and Schwarz 
XK 401 HF/SSB transceiver 


XT 2000 UHF radio 

The XT 2000 system is a cockpit-mounted UHF AM 
emergency transmitter/receiver operating on the 
international distress frequency of 243 MHz. It is the on- 
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The transmitter/receiver for the Rohde and 
Schwarz XK 401 HF/SSB 


ly member of the Rohde and Schwarz VHF/UHF family 
which is non-synthesised in terms of frequency gener- 
ation. Although two other frequencies in the range 242 
to 244 MHz may be used, they must be selected by 
replacement of crystals. The distress channel may be 


externally switched, with priority, irrespective of which 
channel is selected. 

Power output of the XT 2000 transmitter is 3 W. The 
unit conforms with the standard specifications of the 
other equipment in the Rohde and Schwarz VHF/UHF 
family. 


Specifications 
Format: in. accordance with MIL-STD-25212 
Weight: 2.3 kg 


Status 
In service but no longer in production. 


Contractor 
Rohde and Schwarz GmbH. 


XT 3000 VHF/UHF radio 

The XT 3000 is a combined VHF/UHF air-to-air and air- 
to-ground transmitter/receiver covering the frequency 
ranges 100 to 162 MHz and 225 to 400 MHz, in both FM 
and AM modes for voice and data. Frequency incre- 
ments are spaced at 25 kHz intervals but the channel 
spacing is switchable by increments of 25, 50 or 
100 kHz as required. Transmitter output is 10 W. Up to 
28 operational channels, together with the international 
distress frequencies of 121.5 and 243 MHz, may be 
preselected on remote control units. The system incor- ~ 
porates built-in test equipment and inputs for special-to- 
type and automatic test equipment. 

The XT 3000 comprises a single VHF/UHF transmit- 
ter/receiver, VHF and UHF amplifiers, two control units 
for remote operation and a channel/frequency indi- 
cator. It meets MIL-E-5400 and MIL-STDs-810B, 461, 
462, 463, 781B and VG 95211. 


Specifications 
Format: 2 ATR short plus two % ATR short units 
Weight: 30 kg 


Status 
In production and service. 


Contractor 
Rohde and Schwarz GmbH. 


The Rohde and Schwarz XT 2000 UHF emergency transmitter/receiver with the XT 3011 UHF transceiver 


and two controllers 


The Rohde and Schwarz XT 3000 VHF/UHF radio with, from left to right (top), the UHF power amplifier, 
transmitter/receiver and VHF power amplifier. Two contro! units and a remote frequency indicator are 
shown at the bottom 
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XT 3010 UHF radio 

The XT 3010 UHF radio is essentially a cockpit- 
mounted variant of the XT 3011 radio in which a stan- 
dard control panel is fitted to the main electronic mod- 
ule stack for direct user control. Provision is also made 
for remote operation from another flight crew position 
and a remote frequency/channel indicator may be 
used with this system. 


Specifications 
Format: in accordance with MIL-STD-25212 
Weight: 6.2 kg 


Status 
In service but no longer in production. 


Contractor 
Rohde and Schwarz GmbH. 


XT 3011 UHF radio 

The XT 3011 represents what may be regarded as the 
UHF section of the XT 3000 system, with which it is 
almost identical. Exceptions are the lack of a VHF trans- 
mitter/receiver and appropriate amplifier module and 
the inclusion of an integrated but independent Guard 
receiver. 

Frequency range is from 225 to 400 MHz with a fre- 
quency spacing of 25 kHz. Channel spacing is normally 
50 kHz but this may be modified to give 25 kHz incre- 
ments. Modulation mode is AM only. 

The system is operable from either one or two remote 
control positions and there are three different types of 
controller available. Provision is also made for a remote 
frequency/channel indicator. 


Specifications 

Format: (transmitter/receiver) % ATR short controllers 
in accordance with MIL-STD-25212 

Weight: 7.5 kg 


Status 
In service. 


Contractor 
Rohde and Schwarz GmbH. 


The Hindustan Aeronautics COM 32XA HF/SSB 
radio 


COM 32XA HF/SSB 


communication system 

The all solid-state modular construction HF/SSB com- 
munication system is designed for air-to-air and air-to- 
ground communication on 2.06 MHz to 29.999 MHz 
(COM 326A) or 2.5 MHz to 23.5 MHz (COM 327A). 
Channel spacing is 100 kHz and the system has seven 
in-flight programmable preset channels and instant 
manual selection of any channel. 

The salient features of the system include fully solid- 
state design with software controlled advanced auto- 
matic antenna matching, high stability frequency syn- 
thesiser, high power solid-state amplifier with 
protection against high VSWR, high performance 
receiver with front panel configurable logic, in-flight pro- 
gramming of channnel and modes and BITE. 


Specifications 

Dimensions: (receiver/exciter) 190 x 194 x 320 mm 
(power amplifier) 190 x 194 x 320 mm 

(ATU for COM 327 and 325) 150 x 180 x 321 mm 
(control unit) 146 x 124 x 102 mm 

Weight: (receiver/exciter) 11.5 kg 

(power amplifier) 15 kg 


XT 3012 VHF radio 

As the XT 3010 UHF equipment relates to the XT 3011, 
its VHF equivalent, the XT 3012, relates to the XT 3013. 
It is a cockpit-mounted VHF equivalent of the XT 3010 
system and conforms to the broad VHF specification of 
this entire range of equipment. 


Specifications 
Format: in accordance with MIL-STD-25212 
Weight: 6.2 kg 


Status 
In service but no longer in production. 


Contractor -: 
Rohde and Schwarz GmbH. 


XT 3013 VHF radio 
The XT 3013 radio is the VHF counterpart of the 
XT 3011 UHF equipment, the modules for UHF oper- 
ation having been replaced by VHF equivalent units. 
The XT 3013 covers the VHF band from 100 to 
156 MHz at 25 kHz frequency setting and a channel 
spacing also of 25kHz or, optionally, 50 kHz 
increments. 
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(ATU for COM 327 and 325) 7.5 kg 

(control unit) 1.5 kg 

Power supply: (COM 326A) 200 V AC, 400 Hz, 3 phase 
(COM 325/327/328/329A) 115 V AC, 400 Hz, single 
phase 

27.5V DC 

(receiver) 100 W DC, (transmitter) 850 W AC 100 W DC 


Status 

The COM 325A is fitted on the Hawker Siddeley 748, 
COM 326 is on the Jaguar, COM 327 is on the AN-32, 
COM 328 is on the Do 228 and the COM 329A is on the 
IL-38. 


Contractor 
Hindustan Aeronautics Ltd. 


COM 105A VHF transceiver 


The all solid-state modular construction COM 105A 


The COM 105A VHF transceiver 
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The Rohde and Schwarz XT 3012 VHF radio 


Specifications - 
Format: (transmitter/receiver) 2 ATR short controllers 
to MIL-STD-25212 
Weight: 7.5 kg 


Status 
In service but no longer in production. 


Contractor 
Rohde and Schwarz GmbH. 


VHF transceiver provides air-to-air and air-to-ground 
voice telephony communication in the VHF band 
between 118 and 136MHz at 25kHz spacing, 
giving 720 channels. Twenty preset channels are 
available. 


Specifications 

Dimensions: (transceiver) 135 x 140 x 245 mm 
(control unit) 80 x 80 x 86 mm 

Weight: (transceiver) 4.3 kg 

(control unit) 0.5 kg 

Power supply: 22-31 V DC, (transmit) 100 W (receive) 
40 W 


Contractor 
Hindustan Aeronautics Ltd. 


COM 150A UHF transceiver 
The COM 150A UHF transceiver provides 7000 chan- 
nels at 25 kHz spacing between 225 and 399.975 MHz 
for radio telephony (A3) transmissions. There are four 
preset channels. 


The Hindustan Aeronautics COM 150A UHF radio 


Specifications 

Dimensions: 121 x 174 x 294 mm 

Weight: 6.5 kg 

Power output: 5 W 

Operating environment: —55 to +55°C, up to 70 000 ft 
altitude 


Contractor 
Hindustan Aeronautics Ltd. 


VUC 201A VHF/UHF system 


The all solid-state modular construction VUC 201A is a 
standard air-to-air and air-to-ground radio, offering 2240 
channels between 100 and 155.975 MHz and 7000 
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channels between 225 and 399.975 MHz, at 25 kHz 
spacing. The Guard channel can be tuned between 238 
and 248 MHz and 19 channels can be preset. It 
includes BITE. 


Specifications 

Dimensions: 160 x 155 x 357 mm 

Weight: 13 kg 

Power required: 27.5 V DC, 100 W Rx, 550 W Tx 
Power output: 10 W VHF, 20 W UHF 

Operating environment: —55 to +55°C, up to 70 000 ft 
altitude 


Contractor 
Hindustan Aeronautics Ltd. 
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The Hindustan Aeronautics VUC 201A VHF/UHF 
radio 


Multifunction information 


distribution system 

The Multifunction Information Distribution System 
(MIDS) is under development by a multinational consor- 
tium consisting of GEC-Marconi Electronic Systems 
-.Corporation (USA), Thomson-CSF (France), Italtel 
(Italy), Siemens (Germany) and Inisel (Spain). These 
~ »€ompanies'operate through the prime contractor, MID- 
SCO, an international corporation. All five nations have 


. $igned an’MOU: An engineering manufacturing devel- ’ 


opment proposal is undergoing formal evaluation by 
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three-dimensional receiver coverage, 200 W transmit 
power, complete Tacan capability, full relative/geo- 
detic navigation, precise self-identification and power- 
ful resistance to severe jamming threats. The MIDS will 
basically be a single box terminal with the option for a 
remote power supply. It will have a MIL-STD-1553 bus 
interface, allowing standard interoperation with desig- 
nated aircraft systems. 

The MIDS terminal is designed around multiproces- 
sor architecture, with high-speed internal busses and 
shared memory. The current design employs ASICs 


£ the International Program Office. 

“MIDS is to become the standard NATO interoperable 
* data eommunications system, implementing Link 16 
, » protocols under STANAGs 4175 and 5516. The MIDS 
-'* terminal will also implement the interim JTIDS message 
“specification, to ensure backward compatibility with 

_ . the JTIDS Class 1 terminals which are still in use. 
The MIDS terminal design was derived from experi- 
_ ence gained in the US JTIDS programme, as well as 


which, have been modelled and simulated using the 
approved VHSIC hardware design language. Receiver/ 
transmitter modules incorporate the latest MMIC tech- 
nology. The design has been validated against the cur- 
rent JTIDS design models. Many of the components 
have. been.bread-board tested. 


Potential air applications for MIDS 


Status. 
Engineering manufacturing development is planned to 


from internal research and development within the 
companies in the consortium. These companies have 
already participated in joint definition and design devel- 


opment studies in MIDS architecture and technology. 


While maintaining full interoperability with the family of 
JTIDS terminals, MIDS is a new generation design. To 
allow its use in the latest and future aircraft designs, 
_ such as Eurofighter 2000, the AMX, Tornado, Rafale 
and'the F/A-18, the MIDS terminal has been reduced in 
size, weight and power consumption to less than half 
.the.size and weight-of the JTIDS Class 2 terminal. It 
.: ¥étains, however, all of the JTIDS capabilities, including 


be under contract during the first half of 1994, with the 


‘first-units delivéred approximately four years after con- 


tract award. 


Contractors 
GEC-Marconi Electronic Systems Corporation. 
Thomson-CSF CNI Division. 
Siemens AG Communications -& Information Sys- 
tems Division. 
Italtel. 
Inisel. 


5" 


The MIDS terminal will incorporate the same func- 

tional capabilities as the JTIDS Class 2 terminal, 

with significant decreases in size, weight and 
power 
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Satfone satellite communications 


system 

‘Racal Avionics has signed a memorandum of under- 
standing with Honeywell Commercial Flight Systems 
Group for the development, manufacturing and market- 
ing of a second-generation satellite communications 
system for commercial aircraft, fully compatible with 
ARINC 741. 

The Honeywell/Racal Satfone system provides a 
three-channel full-duplex voice and data communi- 
cations capability for worldwide Airline Communi- 
cations And Reporting System (ACARS), automatic 
dependent surveillance and flight-deck and cabin tele- 
phone voice communications between an aircraft and 
the ground. 

The Satfone airborne terminal comprises a satellite 
data unit, radio frequency unit and high power ampli- 
fier, and may be interfaced to a variety of high-gain 
phased-array antenna subsystems and voice/data 
communications devices. 

The SDU performs the functions of system controller, 
data modulation and demodulation, data synchronis- 
ation and decoding and voice coding/decoding for the 
cockpit voice service. The design provides two chan- 
nels for data and two for voice. 

The RFU performs the functions of down converting 
the received L-band signals to a lower frequency 
for input to the digital processing circuits and up 
converting the modem output signals to the L-band 
transmit frequency for each operational channel. The 
RFU operates in full-duplex mode, simultaneously 


The Honeywell/Racal Satcom system with (left) the radio frequency unit, (centre) the high power amplifier 
and (right) the satellite data unit 


supporting both receive and transmit functions at all 
times. 

The HPA is a linear power amplifier which provides 
the gain to generate the required output power. The 
output power of the HPA is under the control of the 
SDU. This receives data from the ground station 
commanding an increase or decrease in output 
power to maintain the satellite signal at a satisfactory 
level. 

Satfone operates at L-band frequencies. Signals are 


relayed via the INMARSAT space segment satellites, 
linking in to the ground telecommunications network 
through a series of dedicated Ground Earth Stations 
(GES). The satellite and GES networks combine to pro- 
vide a worldwide communications service. 

Satfone supports both air-to-ground and ground-to- 
air communications. The system is capable of both 
9.6 kbytes/s voice and 300 bytes/s data rate communi- 
cations with typical applications ranging from direct 
dial telephony, fascimile cockpit and flight data 
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transmissions to simple telex messaging and automatic 
position reporting. Satfone operates in full accordance 
with INMARSAT specifications for voice transmissions. 
Type approval has been granted by INMARSAT and 
equipment is now in service on a number of aircraft. 


Specifications 

Dimensions: (SDU) 6 MCU 

(RFU) 4 MCU 

(HPA) 8 MCU 

Power supply: 115 V AC, 400 Hz 

Output power: 60 W typical 

Frequencies: (transmit) 1626.5 to 1660.6 MHZ 
(receive) 1530 to 1553 MHz 


Status 

Satfone is now offered as a factory option on the Gulf- 
stream IV executive aircraft and installation designs are 
being completed for a variety of other executive and air- 
line aircraft types. Satfone has been in operation with 
British Airways, on a Boeing 747-200 aircraft, since 
November 1988, providing passengers with a commer- 
cial public airborne satellite telephone service. Orders 
now total nearly 300 systems for 16 airlines for a variety 
of aircraft types. 

Racal Avionics/Honeywell and Dassault Electro- 
nique have successfully completed the integration of 
Satfone with the Dassault Electronique high-gain side- 
mounted conformal antenna. 


Contractors 
Honeywell Inc, Commercial Flight Systems Group. 
Racal Avionics Ltd. 


The 100th Honeywell/Racal Satfone was installed on a Singapore Airlines Boeing 747 
Megatop and launched the world’s first in-flight commercial airline satellite telephone 
system at the end of September 1991 


SATURN UHF transceiver 

The Second-generation of Anti-jam Tactical UHF 
Radios for NATO (SATURN) is being developed to STA- 
NAG 4372 to guarantee interoperability. It is designed 
for encrypted and unencrypted voice and data trans- 
mission in simplex or half-duplex modes in the 100 to 
156 MHz and 225 to 400 MHz frequency ranges. By 
using modern synthesiser technology and a wideband 
power amplifier in conjunction with suitable frequency- 
agile filter techniques, an extended frequency range, 
including the VHF air traffic frequency band, can be 
covered by one unit. Spectrum efficient modulation 
techniques support the use of 25 kHz channel spacing 
even in ECCM mode. 

In the voice mode 16 kbits/s delta modulation is 
used to digitise soeech. SATURN supports a number of 
different data transmission modes. Apart from continu- 
ous data transmission modes for synchronous and 
asynchronous data with selectable data rates, it is also 
possible to select message-oriented transmission 
methods so that SATURN can be used equally well to 
serve command and control platforms with systems 
such as Link 11 and Link 16. 

Transmission security in data operation is enhanced 
by extensive error control measures matched to the 
particular data operating mode. These enable trans- 
mission errors to be both detected and corrected. 

The main ECCM technique employed by SATURN is 
fast frequency hopping. The call set-up procedures for 
achieving frequency hopping synchronisation take only 
fractions of a second. They are effective even in the 
presence of severe hostile jamming and are secure 
against deception. In certain operating modes there is 
continuous capability for late sychronisation to already 
established radio connections. A time synchronised 
system with high time error tolerance is guaranteed. 

With its Transec function, SATURN already provides 


an effective means of encoding voice and data. An 
encoding system compatible with the NATO standard 
for single channel systems is provided for communi- 
cations security. 

An ECCM voice or data message can be interrupted 
while in progress by a higher priority radio message 
and can be received by all posts in a radio network, 
including the original transmitter. SATURN offers simul- 
taneous reception of fixed-frequency and frequency 
hopping calls to ensure downwards interoperability 
with conventional fixed-frequency services. Frequency 
hopping calls are given priority in order to suppress 
intelligent jamming measures. In addition to ECM- 
resistant operating modes for voice and data, SATURN 
offers downwards interoperable voice modes such as 
AM and FM in fixed-frequency and first-generation 
Have Quick | and Il ECCM techniques. 

SATURN requires numerous interfaces to the control 
unit or to the host system. Various bus connections 
such as MIL-STD-1553B or the optical bus interface 
specified in STANAG 3910 are available for the transfer 
of information and for controlling the radio system. Sys- 
tem functions are implemented predominantly by soft- 
ware which can be matched to the requirements of 
different platforms. 


Specifications 

Dimensions: 3 MCU 

Weight: <8 kg 

Power supply: 28 V DC 

Interface: MIL-STD-1553B 

Frequency range: 100-156 MHz (174 MHz option) and 
225-400 MHz 

Channel spacing: 25 kHz 


Status 
In development. Selected for Rafale. 


for Rafale 


Contractors 
Thomson-CSF CNI Division. 
GEC-Marconi Avionics, Basildon. 
Rohde and Schwarz GmbH. 
Siemens AG Radio & Radar Systems Division. 
Elmer SpA. 
Ensa SA. 


Airborne advanced 


communications system 

The Airborne Advanced Communications System 
(AACS) provides secure airborne communications, 
allowing the use of radio and navigation receivers and 
monitoring of alarm signals on the aircraft. A microcom- 
puterised Communications Switching Unit (CSU) mixes 
and routes individual volume controlled audio signals 
to the Intercommunications Set Control (ISC) unit. The 
CSU circuits include an audio switching matrix, radio 
interface and control circuitry that can accommodate 
up to 16 operators and 30 radio transceivers, receivers 
and alarm tones. 


Specifications 

Dimensions: (CSU) 193.55 x 241.3 x 406.4 mm 
(ISC) 95.2 x 146 x 127 mm 

Weight: (CSU) 13.6 kg 

(ISC) 1.13 kg 


Contractor 
ECI Telecom Ltd. 


The airborne advanced communications system 
showing the communication switching unit (rear) 
and the intercommunications set control (front) 


Airborne radio and intercom 


control system 
The Airborne Radio and Intercom Control (ARIC) sys- 
tem is a communications control system designed to 
meet the requirements of a wide range of military heli- 
copters and fixed-wing aircraft. It provides secure com- 
munications for up to ten crew stations allowing use of 
intercom and radio equipment and monitoring of navi- 
gation and audible alarm signals. 

The ARIC system features a remote transmitter 
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selection switch capability. This feature, which enables 
remote transmitter selection and keying from a special 
switch mounted on the stick, is for helicopters requiring 
Hands-On Collective And Stick (HOCAS) capabilities 
during nap-of-the-earth flight. 

Each station is able to access five radio transmitters, 
six navigation receivers, one intercom network and four 
alarm signals. There are two modes for remote trans- 
mitter selection: direct selection and sequential selec- 
tion. Extremely low cross-talk allows mixing of secure 
and clear communications channels and the system 
has Vox capability for operation in high noise environ- 
ments. It features independent crew stations, indepen- 
dent selection and volume control for each channel, 
very low intrinsic noise, NVG-compatible front panel 
and sunlight-readable and NVG-compatible optional 
remote status indicator. 


Specifications 

Dimensions: 169.2 x 37 x 36.2 mm 
Weight: 1.09 kg 

Power supply: 22-32 V DC 
Reliability: >6000 h MTBF 


Contractor 
EC! Telecom Ltd. 
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The airborne radio and intercom contro! panel 


ECI airborne relay system 
The ECI Airborne Relay System (EARS) is designed to 
meet the demands of the modern integrated battlefield. 
It serves as an automatic radio relay system for voice 
and data communications and provides reliable com- 
munications through wide aerial coverage, communi- 
cations in different frequency bands and a long 
distance link. 

The system operates in the frequency bands 30 to 
87.975 MHz VHF/FM, 116 to 151.975 MHz VHF/AM 


and 225 to 400 MHz UHF/AM. It is simple and quick to 
install on aircraft such as the Boeing 707, 727 and 737, 
Lockheed C-130B, C-130H and P-3C and the Fokker 
F27 and F28. 


Contractor 
ECI Telecom Ltd. 


ICU-12 internal communication 
control system 


The ICU-12 is a 12-channel audio control system which 
provides secure internal communication for up to ten 
crew stations, allowing use of intercom and radio equip- 
ment and monitoring of navigation and audible alarm 
signals. It is a lightweight and compact high perform- 
ance system intended for helicopter, transport aircraft 
and light aircraft installations. The system comprises 
crew station Audio Control Units (ACUs) and a central 
Audio Junction Box (AJB). A full system contains ten 
ACUs and one AJB. 

Each crew station is able to access remotely up to 12 
channels consisting of two intercom nets, seven radio 
transceivers, one radio navigation channel and two 
alarm tones. The ICU-12 features extremely low cross- 
talk and allows mixing of secure and non-secure com- 
munication channels. The crew stations are indepen- 
dent of one another, avoiding total system breakdown 
due to single station failure, and independent volume 
control is provided for each input channel. 


Specifications 

Dimensions: (ACU) 146 x 95.5 x 143 mm 
(AJB) 150 x 101 x 180 mm 

Weight: (ACU) 1.5 kg 

(AJB) 2.3 kg 

Power supply: 22-32 V DC 

Reliability: 4000 h MTBF 


Contractor 
ECI Telecom Ltd. 


The ICU-12 internal communications system 
showing the audio junction box (left) and two 
audio contro! units (right) 


IS-10 digital image processing 
and communication system 

The |S-10 transmits selected frozen video frames 
through standard narrowband radio sets. Any type of 
TV or FLIR camera may be connected to the system 
and pictures may be presented on almost any type of 
display. Image processing technologies, data compres- 
sion techniques and error correction algorithms pre- 
serve the original quality of the picture and minimise 


transmission time. A specific communication protocol 
enables the same radio device and channel to be used 
for voice and data transmission. Up to 50 pictures may 
be stored in the system memory. A library management 
capability facilitates access and retrieval. 


Specifications 
Dimensions: 193 x 320 x 129.5 mm 
Resolution: 512 x 512 pixels 


Gray scale levels: 4 
Compression: 1:20 
Transmission time: 0.2-32 s 


Contractor 
Elbit Ltd. 
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ARC-740 UHF secure radio 

The ARC-740 provides UHF communication for air-to- 
air, air-to-ground and ground-to-ground use for plain 
speech, secure speech, using frequency-hopping at 10 
hops/s and data transmissions at 2.4 kbits/s. The fre- 
quency band from 225 to 399.975 MHz is covered by 
7000 channels at 25 kHz steps in both AM and FM 
modes; any channel can be manually selected. There 
are also ECCM-protected normal and high-powered 
modes. There are 99 preset channels and a continuous 
watch is kept on the Guard frequency. 


Specifications 

Dimensions, weight and power required: 
(transceiver) 250 x 127 X 177 mm, 7 kg, 190 W 
(power amplifier) 190 x 170 x 145 mm, 4.9 kg, 500 W 
(control box) 143 x 146 x 124 mm, 1.8 kg. 121 W 


Contractor 
Elta Electronics Industries Ltd. 
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The Elta ARC-740 UHF secure radio 


Airborne search and rescue 


system 

The Tadiran Airborne Search And Rescue System 
(ASARS) is designed for rescue missions, rendezvous 
behind enemy lines, commando covert pick-up and as 
a drop zone marker. It consists of the ARS 700 airborne 
system and the PRC 434 radio transponder. 

Providing DF and range up to 108 nm (200 km), short 
burst interrogations and special modulation techniques 
overcome the dangers of repeated continuing trans- 
mission. Up to one million call codes enable selective 
codes for every transponder and 30 operating frequen- 
cies in the 225 to 300 MHz range further enhance 
security. Several survivors can be handled by one air- 
borne system, with each one clearly identified. 

The ARS 700 airborne system is quoted as having a 
range of 108nm (200 km) at 20 000 ft altitude and 
54 nm (100 km) at 5000 ft, with a range accuracy of bet- 
ter than 50 m and a terminal approach CEP of better 
than 10 m. It consists of a control unit, which mounts in 
a standard radio slot, remote steering and range dis- 
play, which mounts on the instrument panel, an 
antenna array, which does not require any aircraft modi- 
fication, and an avionics unit. Range and bearing can ei- 
ther be displayed on an aircraft remote display unit or 
horizontal situation indicator. Installation is claimed to 
take less than half an hour. The system is compatible 
with the Motorola AN/PRC-112 radio and provides two- 
way voice communication, automatic retrieval of ID 
code and interface with the navigation system. 

The PRC 434 radio transponder is automatically 
initiated on ejection or manually initiated and has 10 op- 
erating frequencies. It provides a digital readout and 


The Tadiran ARS 700 airborne search and rescue 
system 


tone signal indication of the channel and operates on 
AM voice, DME transponder and beacon modes. Auxil- 
iary connectors allow an external wire antenna or micro- 
phone/earphone to be fitted. 


Specifications 

ARS 700 airborne system 

Dimensions: (avionics unit) 190 x 195 x 380 mm 
(control display unit) 10 x 127 x 130 mm 
(antenna switching unit) 50 x 150 x 150 mm 
(remote display unit) 76 x 76 x 50 mm 

Weight: 18 kg 

Power supply: 28 V DC, 10A 

Power output: 20 W peak (20 W, 2 W, 0.4 W PEP) 


PRC 434 radio transponder 

Dimensions: 170 x 74 x 38 mm 

Weight: 0.8 kg 

Power supply: (lithium battery) 15 h at 1:10 T/R ratio 
Power output: 1 W RMS 


Contractor 
Tadiran Ltd. 


The Tadiran PRC 434 radio transponder 


Image transmission system 
The ITS-500 system transmits high quality real-time 
video images efficiently, safely and securely via band 


The Tadiran image transmission system is used by 
RPVs and guided weapons 


limited communications channels. It upgrades existing 
data links for RPVs, telemetry and guided weapons, 
enabling encryption and bandwidth reduction while 
improving noise immunity. The ITS-500 is an integral 
part of a RPV downlink. In this application the RPV’s 
sensor output is digitised and compressed by the 
ITS-500 and the output signal is transmitted through the 
downlink transmitter. The data link may be effected in 
the UHF, S-, C- or X-bands. The digitised signal is 
received by the ground control station and sent to the 
ITS-500 ground unit, which expands and processes the 
signal before applying it to the monitor. Frames of inter- 
est are frozen and sent to other users such as head- 
quarters, analysers and so on using the ITS-200/250 
rack-mounted system or fully militarised vehicular unit. 


Status 
In production for customers in Israel, Europe and the 
USA. 


Contractor 
Tadiran Ltd. 


AN/ARC-150(V) UHF AM/FM 


transceiver 
The AN/ARC-150(V) designation represents a family of 
small, high performance, lightweight, airborne UHF 
transceivers manufactured by Elmer and based on a 
Magnavox design as well as Elmer’s own research and 
development. It has produced many versions, including 
the 10W panel-mounted ARC-150(V)10, the 10 W 
remote controlled ARC-150(V)2 and the 30 W remote 
controlled ARC-150(V)8. 

Elmer has also developed a series of control panels 
and frequency/channel repeaters to meet specific 
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installation requirements on different aircraft and 
helicopters. A feature of this family is ‘slice’ assembly, 
which simplifies maintenance and facilitates growth. 

A series of mounting adaptors has been developed 
and produced to allow the basic ARC-150 transceivers 
to replace older UHF radios such as the AN/ARC-51Bx, 
AN/ARC-109, AN/ARC-52 and AN/ARC-552 without 
any mechanical or electrical modification to the aircraft. 

A version of the ARC-150(V) with ECCM capabilities 
has also been developed using the frequency-hopping 
Have Quick technique. This capability is easily 
implemented by the substitution of the synthesiser slice 


and by minor changes on the control panel unit. No 
mechanical or electrical modifications are required on 
the aircraft. The modified radio retains the normal non- 
hopping mode. 

The ARC-150(V)8 is a development of the basic 30 W 
ARC-150(V) transceiver incorporating the FM modu- 
lation capability by means of an additional slice. This 
facility makes the unit particularly suitable for use with 
data, frequency shift keying and secure voice modems. 

It has been demonstrated to be fully compatible with 
the Vinson KY-58 system both in AM and FM and in 
the diphase and baseband modes. It has also been 
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successfully used as a main component of an airborne 
system for UHF satellite communication. 


Specifications 

Dimensions: (10 W panel-mounted RT-1136) 146 x 
124 x 193 mm 

(10 W remote RT-1051) 127 x 120 x 183 mm 

(30 W remote RT-1073) 127 x 120 x 291 mm 

Weight: (10 W panel-mounted RT-1136) 4.3 kg 

(10 W remote RT-1051) 3.7 kg 

(30 W remote RT-1073) 6 kg 

Power supply: 28 V DC 

Power output: 10 W (30 W for the AN/ARC-150(V)8 
model) 

Frequency range: 225-400 MHz 

Guard receiver: 243 MHz 

Channel spacing: 25 kHz 

Preset channels: 20 using electronic memory (MNOS) 
Frequency accuracy: 2 kHz 

Operating modes: AM voice, ADF, homer, secure 
voice/data, ECCM 


Status 

In production and in service with Italian and other 
armed forces. Over 1000 units have been delivered and 
installed on a wide range of aircraft and helicopters 
including the Panavia Tornado, Aermacchi MB.339, 
Aeritalia G91Y and F-104S fixed-wing aircraft, and 
Agusta A 109, Agusta-Bell 212, Agusta-Sikorsky SH-3D 
and HH-3F and other helicopters. 


Contractor 
Elmer SpA. 


The Elmer 10 W panel-mounted ARC-150 (V) 
transceiver 


RV-4/213/A VHF/FM transceiver 

The RV-4/213/A VHF/FM equipment is an airborne 
transceiver suitable for light aircraft and helicopters. It 
is in effect an airborne version of the Italian Army RV-3/ 
213/V which has been repackaged for installation in 
small aircraft. It is compatible with, and equivalent to, 
the Thomson-CSF TRAP-113 and is intended to replace 
equipment of the ARC-131 type. Tuning is fully auto- 
matic and digital over the frequency range 26 to 
72 MHz in 50 kHz steps. Modes of operation are F3E 
FM voice and homing and RF power output is 20 W. 


Specifications 
Dimensions: 320 « 92 x 194 mm 
Weight: 6 kg 


Status 
In production and in service. 


Contractor 
Elmer SpA. 


SRT-170/EB HF/SSB transceiver 


Following research and development into HF propa- 
gation, Elmer has designed and produced an advanced 
HF/SSB system for aircraft and helicopters. The stan- 
dard system comprises a 100 W transceiver and a tuner 
directly connected to an advanced design HF loop 
antenna. 

The transceiver is a scaled-down version of the 
SRT-470F 400 W transceiver developed by Elmer for 
the Panavia Tornado programme, with a slightly 
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The Elmer ARC-150(V)8FM UHF AM/FM transceiver 


modified receiver/exciter and a newly designed 100 W 
RF power amplifier which are all contained within a % 
ATR short enclosure. The tuner and loop antenna were 
jointly developed with British Aerospace Dynamics 
Group. 

Extensive ground and flight tests over the last three 
years have used ground mock-ups and helicopters 
such as the Aerospatiale/Westland Gazelle, Sikorsky 
SH-3D, Agusta-Bell AB 212 and Agusta A 109, A 129 
and CH-47. 

The loop antenna is designed to achieve a high angle 
of incidence in the skywave mode to improve communi- 
cation during helicopter operation near the ground and 
over unfavourable terrain. Attention has been given to 
defining the best geometric configuration and instal- 
lation so as to optimise groundwave and near vertical 
incidence skywave propagation. Extensive _field- 
strength measurements conducted over the HF range 
have demonstrated a significant improvement over the 
current wire antennas. 

The SRT-170/EB comprises an SP-648/SM control 
panel, SP-649/SM receiver/exciter, SP-480/E power 
amplifier, SP-1036 mounting tray and AN16C tuner and 
loop antenna. 

Its main features are all solid-state technology with 
extensive use of miniaturisation techniques, frequency 
synthesis, fully automatic tuning, free air convection 
cooling, low power consumption, remote control of op- 
erating functions by means of a serial bit stream and 
incorporated BIT facilities for continuous and interrup- 
ted self-diagnosis. There is optional compatibility with a 
MIL-STD-1553B databus, channel presetting by associ- 
ated control panel and NATO Link 11 compatibility. The 
SRT-170 has SIMOP (SiMultaneous OPeration of collo- 
cated RF sets) capability with the addition of ancillary 
pre- and post-selector equipments. The tuner is 
mounted externally on the helicopter or aircraft surface, 
to reduce electromagnetic compatibility problems, and 
directly connected to the antenna; there is no limitation 
in distance between power amplifier and tuner. 


The Elmer SRT-170/EB HF/SSB control panel 


Specifications 

Dimensions: (receiver/exciter) % ATR short 
(power amplifier) % ATR short 

(control panel) 146 x 85.7 x 125 mm 
Weight: (receiver/exciter) 5.1 kg 

(power amplifier) 6.2 kg 

(control panel) 0.9 kg 

(tuner) 4.1 kg 

Power supply: 28 V DC, (transmit) 450 W (receive) 
90 W 

RF power output: 100 W PEP and average 
Frequency range: 2-30 MHz 


Number of channels: 280 000 

Antenna: loop 

Modes: A2J (CW), A3H (AME), A3J (USB, LSB) 
Tuning: automatic and digital at 100 Hz minimum step 
Tuning time: 2 s typical (including tuner) 

Frequency stability: +5 to 10’ per day over entire tem- 
perature range 


Status 
In current production and in service with Italian and 
other armed forces, with more than 300 units delivered. 


Contractor 
Elmer SpA. 


SRT-194 VHF/AM radio 

Elmer's SRT-194 is a VHF/AM transmitter/receiver 
covering the 108 to 156 MHz band with channel spac- 
ings of 25 kHz. Up to 20 channels, plus an additional 
Guard channel, are preselectable. The system provides 
air-to-air and air-to-ground communication in AM mode, 
together with modulated carrier wavetone and retrans- 
mit facilities; ADF and homer functions are also 
optionally available by the addition of appropriate ancil- 
lary equipment. The system comprises a transmitter/ 
receiver unit with a remote controller; an additional 
channel/frequency selector can also be provided. 

A modular ‘slice’ style of construction is employed 
and new functions can be incorporated by simply ada- 
ing appropriate slices. Construction is all solid-state 
and miniaturisation techniques are _ extensively 
employed. Power consumption is low and the thermal 
design is claimed to be extremely efficient, so that no 
forced-air cooling supply is required. The system is 
compatible with a wide range of interphone systems 
and identical pin-to-pin connections with Elmer UHF 
systems render the SRT-194 readily interchangeable 
with these without change to aircraft wiring or mount- 
ings. Transmitter output power is 10 W minimum. The 
equipment conforms to MIL-5400 Class Il modified 
specification. 


Specifications 

Dimensions: (transmitter/receiver) 228 x 
127mm 

(control panel) 83 x 146 x 181 mm 
(channel/frequency indicator) 83 x 33 x 154 mm 
Weight: (transmitter/receiver) 4.3 kg 

(control panel) 1.4 kg 

(channel/frequency indicator) 0.5 kg 
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Status 
In production and service. 


Contractor 
Elmer SpA. 


SRT-470F HF/SSB transceiver 

The SRT-470F was designed to meet the HF/SSB 
requirements of the Panavia Tornado for air-to-air and 
air-to-ground communications and consists of a trans- 
mitter/receiver, a power amplifier/antenna coupler and 
a panel-mounted control unit. The transceiver is fully 
solid-state with advanced circuit techniques such as 
wideband RF amplification. The antenna coupler is 
completely automatic and matches the power amplifier 
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output to a notch antenna which is an integral part of 
the aircraft structure. The equipment operates over the 
frequency range 2 to 30 MHz with 280 000 channels at 
100 Hz spacing and has a power output of 400 W PEP. 


Specifications 

Dimensions: (transceiver) 199 x 261 x 319 mm 
(power amplifier/antenna coupler) 199 x 94 x 319 mm 
(controller) 86 x 146 x 125 mm 


Status 
In production for Italian Air Force Panavia Tornado 
aircraft. 


Contractor 
Elmer SpA. 


SRT-651 VHF/UHF AM/FM 


transceiver 

The SRT-651 is an all solid-state, compact, lightweight 
airborne transceiver covering the 30 to 400 MHz fre- 
quency range and using the most advanced techniques 
in the area of large scale integration components and 
microprocessors. The system comprises a CP-1200 
control panel, RT-651 receiver/transmitter and optional 
ID-1151 channel/frequency repeater. 

Conceived and designed for airborne use, the 
SRT-651 is also suitable for a wide range of appli- 
cations where space and weight are limited. The flex- 
ible modular ‘slice’ design permits easy assembly and 
disassembly and allows expansion of the operating 
functions. The RF power rating can be easily upgraded 
to 30 W by changing the transmitter slice. Different 
interface standards are available, including an Elmer 
serial data interface using control panel CP-1200 or 
MIL-STD-1553B or ARINC-429. 

Built-in test facilities can be implemented by using 
different plug-in cards for the interface slice. The test 
result is automatically monitored on the control panel 
display, which gives a direct identification of the faulty 
slice. 

The SRT-651 has facilities for ECCM including fre- 
quency hopping (‘Have Quick’ has been implemented) 
and spread spectrum pseudo-noise modulation. It can 
be operated with a wide variety of ancillaries including 
homer indicators, VHF/UHF direction-finders, UHF 
emergency beacons, KY-58 secure voice modems in 
diphase and baseband modes, Elmer SP-1212 ECCM 
spread spectrum voice and data modem, NATO multi- 
tone Link 11 data modem and FSK modems. Various 
mountings can be provided to retrofit the SRT-651 
directly into existing VHF and UHF installations. 


Specifications 

Dimensions: (RT-651) 126.7 x 120.6 x 224 mm 
(CP-1200) 146 x 57.1 x 150 mm 

Weight: (RT-651) 3.5 kg 
(CP-1200) 1.4 kg 

Power supply: 28V DC, 
(receive) 25 W max 


(transmit) 150 W_ max, 


The Elmer SRT-653 VHF/UHF transceiver 


Power output: (AM) 10 W, (FM) 15 W 

Frequency range: 30-88 MHz VHF/FM, 108-156 MHz 
VHF/AM, 156-174 MHz VHF/FM, and 225-400 MHz 
UHF AM/FM 

Channel spacing: 25 kHz in all bands 

Guard receiver: 40.5, 121.5, 156.8 and 243 MHz auto- 
matically selected 

Preselected channels: 20 using electronic memory 


Status 

In production for Italian, Brazilian and other armed 
forces and for installation on Alenia/Aermacchi/ 
Embraer AMX aircraft. 


Contractor 
Elmer SpA. 


SRT-653 VHF/UHF transceiver 


Designed to meet a requirement of the Italian Air Force 
for its version of the Panavia Tornado, the SRT-653 
VHF/UHF transceiver comprises the RT-1051 UHF 
transceiver, SP-1047 VHF transceiver, SP-1203 adap- 
tor/power supply, SP-1204 mounting tray, CP-1001 
control panel and ID-1150 frequency repeater. 

The RT-1051 UHF transceiver belongs to the basic 


ARC-150(V) family. The SP-1047 VHF transceiver has 
been derived by Elmer from this system and maintains 
its general characteristics. 


Specifications 

Dimensions: SP-1047 and RT-1051 (installed on adap- 
tor and mounting tray) 265 x 155 x 408 mm 

(CP-1001) 146 x 95.2 x 165.5 mm 

(ID-1150) 86 x 50 x 159 mm 

Weight: (SP-1047 and RT-1051 on tray) 13.5 kg 
(CP-1001) 1.6 kg 

(ID-1150) 0.35 kg 

Power supply: 115 V AC, 400 Hz, 3 phase, (transmit) 
320 VA max, (receive) 140 VA max 

Power output: 10 W 

Frequency range: 108-156 and 225-400 MHz 
Channel spacing: 25 KHz 

Preset channels: 17 + 2 Guard channels 


Status 
In Current production and installed on Italian Air Force 
Panavia Tornado aircraft. 


Contractor 
Elmer SpA. 


ART 132A airborne radio set 


The ART 132A is a completely solid-state design 
VHF-FM tactical communication system which has 
been developed for use in military aircraft and helicop- 
ters. It is optimised for low weight, power consumption 
and volume and is designed to meet the military 
requirements for air-to-ground communication in the 
band 30 to 87.975 MHz. 

Synthesiser tuning is employed, providing 2320 
channels at 25 kHz spacing. FM voice communication 
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The ART 132A VHF-FM airborne radio set with the 
controller (left) and transceiver (right) 


and homing capability on any of the 2320 channels are 
provided. 

The ART 132A system consists of the transmitter/ 
receiver and the controller. Other auxiliary units that 
can be supplied with the ART 132A are a program- 
mable controller, shock-mount, connector kit, com- 
munication antenna system, homing antennas and 
homing indicator. 

The controller is a special design remote control unit 
which offers, in addition to the normal mode of oper- 
ation, a preselected channels facility enabling instan- 
taneous selection of frequencies previously stored in 
the memory. A non-volatile EPROM memory provides 
79 preselected channels with separate simplex mode 
transmit/receive frequencies. 


Specifications 

Dimensions: (transceiver) 124 x 101.5 x 319 mm 
(controller) 146 x 76 x 11mm 

Weight: (transceiver) <5.5 kg 

Power supply: 27.5 V DC, (transmit) 75 W, (receive) 
40 W 

Reliability: 1200 h MTBF 


Contractor 
Marconi Italiana SpA. 


ART 151 VHF/AM airborne radio 


set 

The ART 151 VHF/AM transceiver provides 20 W out- 
put power on 1599 channels in the 116 to 155.975 
range. It is a solid-state remotely controlled transceiver 
and has been designed to operate in both voice and 
data modes. 

The transmitter is housed in a single short/dwarf 
Ye ATR case, designed for mounting in a radio rack. It is 
assembled on an extremely rugged casting unit which 
provides both mechanical integrity and heat dissipation 
with convection cooling. 


The Marconi Italiana ART 151 airborne radio set 


Specifications 

Dimensions: (transceiver) 87 x 124 x 319 mm 
(controller) standard ARINC 

Weight: less than 6 kg 

Power supply: 27.5 V DC, (transmit) 150 W, (receive) 
25 W 

Reliability: 1050 h MTBF 


Status 
In service with the Italian Air Force. 


Contractor 
Marconi Italiana SpA. 


ART 312 VHF/FM transceiver 

The Marconi ART 312 is a VHF/FM tactical communi- 
cations system covering the frequency range 26 to 
75.975 MHz at 25 kHz channel spacing. FM voice com- 
munication and homing facilities are available on any of 
the 2000 channels provided, with two power outputs, a 
10 W high output and a 1 W low. The system uses syn- 
thesiser tuning and comprises two units, a transmitter/ 
receiver and a control unit. 


Specifications 
Dimensions: (transceiver) 102 x 124 x 319 mm 


Status 
Developed for use in small military aircraft and helicop- 
ters and in widespread use with the Italian armed 
forces. 


Contractor 
Marconi Italiana SpA. 


MIDA airborne data terminal 

MIDA is a digital data link used for data communication 

between manned or unmanned aircraft and the ground 

control station. It is a spread spectrum bi-directional 

microwave link structured on a time division basis. 
MIDA includes a video processing section com- 

posed of an ADPCM codec for video data bandwidth 


Direction-finding and receiving 
system 
The direction-finding and receiving system is designed 
to detect SHF frequencies between 6.4 and 7.1 GHz 
used for video transmissions from ground stations and 
employs a directional antenna to track the transmission 
automatically. The system operates up to a maximum 
aircraft speed of 155 kts and a maximum altitude of 
20 000 ft as an emergency communications system. 
The system consists of separate direction-finding 
and receiving antennas, a DF signal processor, DF con- 
trol panel and monitor on which is displayed the angle 
of ground transmissions relative to the aircraft to an 
accuracy of +5°. One or more optional antenna direct- 
ing systems may be added, to enable the aircraft to 
relay transmissions. 


Contractor 
Tokimec Inc Aero and Defense Systems Division. 
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compression and an automatic lock follower unit per- 
forming the automatic tracking of the target selected by 
the command and control station. 

MIDA is able to provide both downlink and uplink 
facilities. Downlink includes codified monochrome 
video data from a 625/50 CCIR standard camera out- 
put or uncodified monochrome video data at a low 
frame rate or MTI, ESM, SAR surveillance radar data 
and telemetry and aircraft status data on altitude, air- 
speed, heading and failures. Uplink includes remote 
command data for camera platform steering com- 
mands, target designation, aircraft flight profile and 
mission updating; and link service data for codified or 
uncodified video mode selection, surveillance data 
retransmission requests, acknowledgement _ pro- 
cedures and so on. DME capability is also provided by 
MIDA. 

MIDA operates in the L- or J-bands. It consists of the 
airborne data terminal which has two LRUs: the spread 
spectrum transceiver unit and the antenna unit. 
Besides the microwave, IF and baseband sections, the 
transceiver unit contains the processing units which 
perform the video signal bandwidth compression and 
target automatic tracking. The airborne data terminal is 
interfaced via ARINC 429 or MIL-STD-1553 to the air- 
borne main computer. 


Contractor 
Marconi Italiana SpA. 


The MIDA airborne data terminal 


JAPAN 


PRT 403 airborne transmitter 

The PRT 403 comprises the transmitter and a high-gain 
rotating aerial to which the transmitter is connected by 
a waveguide feed. The equipment is completely solid- 
state including the modulator, except for the power 
amplifier which employs a klystron tube. It is used for 
transmitting mid-course missile guidance information. 

Both the logic data handling section and the RF units 
employ LSI, thin film and microstrip hybrid circuits, mul- 
tilayer and crossover thick film hybrid circuits, allowing 
extremely small weights and dimensions. 

The main functions of the equipment are periodically 
checked by BITE which is initiated by the system com- 
putor. Major defects and performance degradation are 
detected and displayed to the operator in real-time. A 
major failure to the power unit and its auxiliary circuits 
instantaneously operates automatic protection circuits. 

The equipment is designed and manufactured for 
operation in the MIL-E-5400 Class 1B environment. 


Specifications 

Dimensions: 257.1 x 193.5 x 497 mm 
Weight: 25 kg 

Power supply: 115 V AC, 400 Hz, 3 phase 


Contractor 
Marconi Italiana SpA. 


The Marconi Italiana PRT 403 transmitter for 
missile mid-course guidance 


The Tokimec direction-finding and receiving system with the receiving and DF antennas mounted 
underneath the ventral surface of a S-76 helicopter just aft of the nosewheel. An antenna directing system 
is also mounted on each side of the cabin 
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Satellite communication system 
Toshiba has developed a satellite communication sys- 
tem which enables air-to-ground international tele- 
phone calls from commercial airliners via the 
INMARSAT satellite service. This is the first type- 
approved multi-channel operation aeronautical satellite 
communications system in the world. | The onboard 
system consists of radio transceiver equipment for 
communication with the INMARSAT satellites via a sep- 
arate antenna and terminal equipment that includes 
cordless telephones and a control display unit. For 
passenger use, up to three telephones can be installed 
in an aircraft and one of the three telephone channels 
can be used in the cockpit. A 600bits/s data channel is 
available for ACARS data communication for automatic 
dependent surveillance. 


Toshiba has developed LSls to achieve the compo- 
nent miniaturisation necessary for light compact equip- 
ment suitable for installation on aircraft. 

The radio transceiver consists of a high power ampli- 
fier, radio frequency unit and satellite data unit. The 
equipment meets ARINC 741 international standards 
for electronic equipment used in commercial airlines. It 
can receive and send digital voice signals at 
9600 bits/s, allowing up to three digital voice lines and 
one 600 bits/s digital data line to be connected to the 
system. 


Specifications 

Dimensions: (high power amplifier) 8 MCU 
(radio frequency unit) 4 MCU 

(satellite data unit) 6 MCU 


Status 

The equipment has already received supplemental 
type certification approval for the Boeing 747-400 from 
the FAA; certification for use in other aircraft is pending. 
The equipment is used by All Nippon Airways. 


Contractor 
Toshiba Corporation. 


Cordless interphone system 
Toyocom’s. local communications system was 
designed to provide communications between the 
flight crew inside the aircraft and the ground staff, or 
between the ground staff. It is comprised of a ship ter- 
minal connected to the existing in-flight interphone sys- 
tem, which serves as a relay terminal, and a number of 
walkie-talkies for the ground staff. 

The system provides direct communication between 
the crew members inside the aircraft and ground staff 
and cordless communication within servicing lots 
between crew members inside and outside the aircraft. 
The system operates in the 400 MHz frequency range 
and has 10 000 channels. Range of operation is anom- 
inal 100 m and the transmission power is 10 mW or 
less. 


Contractor 
Toyo Communication Equipment Company Ltd. 


The Toyocom cordless interphone system 


Satcom high-gain antenna 
Toyocom has produced two types of high-gain satellite 
antenna subsystems: a top-mounted model and a 


ground staff 


conformal side-mounted model, both of which are 
phased-arrays. 

In the top-mounted high-gain antenna subsystem 
beam radiation direction is electronically controlled by 
regulating the phase of the signal fed to individual radi- 
ation elements. The antenna covers the entire hemi- 
sphere and there is no keyhole. 

In the conformal high-gain side-mounted antenna, 
beam radiation direction is also electronically con- 
trolled by regulating the phase of the signal fed to indi- 
vidual radiation elements. It has minimum thickness 
and weight, while offering high-gain. The antenna cov- 
ers approximately 80 per cent of the hemisphere and is 
capable of receiving satellite signals over almost all 
parts of the air routes. 


Specifications 
Frequency: (receive) 1530 to 1559 MHz 
(transmit) 1626.5 to 1660.5 MHz 


Polarisation: right-hand circular 
Reliability: (top mount type) 30 000 h MTBF 
(conformal type) 40 000 h MTBF 


Contractor 
Toyo Communication Equipment Company Ltd. 


Satcom low-gain antenna 

The Satcom low-gain antenna is compact and is non- 
directional, so does not require satellite acquisition. It is 
best suited to low-speed data communications such as 
ADS and AOC and is capable of communication with 
ground stations regardless of the aircraft’s direction of 
movement. 


Contractor 
Toyo Communication Equipment Company Ltd. 


Link-Y Mk 2 data link 


Link-Y Mk 2 exchanges tactical data between ships and 
airborne units participating in the data net. The Link-Y 
system allows a maximum of 32 units to participate in 
the network. Reporting takes place using a time div- 
ision multiple access method in which one or more 
slots are allocated automatically to each unit by the net 
control station. 

The Link-Y terminal encrypts and converts the digital 
target data from the command and control system into 
an analogue signal for a radio transmitter and, con- 
versely, converts and decrypts received information 
into digital data for the command and control system. 
Under control of the operator, the Link-Y terminal can 
be made interoperable with Link-Y Mk 1 units which 
lack automatic slot allocation and encryption facilities. 

The system operates on HF, VHF and UHF frequen- 
cies. Effective range is 80 nm (148 km) for HF and line- 
of-sight for VHF and UHF. 


Specifications 

Dimensions: (Link-Y terminal) 57.2 x 194 x 318 mm 
(optional control unit) 146 x 66 x 68 mm 

Weight: (Link-Y terminal) 4 kg 

(optional control unit) 0.4 kg 
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Power supply: 28 V DC 
Data rates: 300, 600, 1200, 2400 and 4800 bits/s 


Status 
Series production is expected during 1993. 


Contractor 
Hollandse Signaalapparaten BV. 


Vesta-VC data link 


The Vesta transponder receiver system (see entry in the 
Radar section) can easily be extended with a voice 
channel data link. This makes it suitable for data trans- 
fer and over-the-horizon targeting for naval vessels or 
ground control stations by using the helicopter. The tar- 
get data is received from the helicopter sensors. 

The data link is established via an existing communi- 
cations voice channel. The Vesta transponder switches 
the available radio in the helicopter from voice to data 
after which the data is transmitted via the voice channel 
in a frequency shift keyed signal. 

A receiver extractor and data link unit on the base sta- 
tion then converts this data to an ‘own position’ refer- 
ence by triangulation of the helicopter position and 


target data, and interfaces the data handling system 
(the weapon control system) with the radar displays. 
Vesta is compatible with all airborne and base system 
interfaces. 


Status 
In production for several navies. 


Contractor 
Hollandse Signaalapparaten BV. 


The Vesta transponder 


AMR 342 multichannel VHF/UHF 


transceiver 

The AMR 342 is a VHF/UHF military airborne trans- 
ceiver designed for air-to-air and air-to-ground com- 
munications under severe electrical and environmental 
conditions. It can use both AM and FM modulation and 
is suitable for speech and data communications in all 
types of military aircraft. 

The transceiver covers the frequency ranges 103 to 
160 and 225 to 400 MHz. The standard carrier output 
for VHF is 25 W AM and 50 W FM, and for UHF 15 W 
AM and 30 W FM. As an option, 25 W AM and 50 W FM 
can also be offered for UHF. 

The AMR 342 comprises a digital frequency syn- 
thesiser, a main and Guard receiver, solid-state trans- 
mitters, self-test equipment and a 115 V AC, 400 Hz, 3 
phase or 28 V DC power supply all housed within a sin- 
gle unit. 

The frequency synthesiser provides 2280 VHF chan- 
nels and 3500 or 7000 UHF channels, selectable by 
means of a binary code from a control box or frequency 
selector. Cooling is provided by built-in air ducts con- 
nected to the aircraft central cooling system. For nor- 
mal use no cooling is required. 


Specifications 

Dimensions: 194 x 124 x 319 mm 

Weight: 12 kg 

Power supply: 115 V AC, 400 Hz, 3 phase or 28 V DC 
Modes: AM and FM 

Frequency range: 103-160 and 225-400 MHz 
Number of channels: 5780 or, optionally, 9280 
Channel spacing: (VHF) 25 kHz, (UHF) 50 or 25 kHz 
Temperature range: —40 to +70°C 

Altitude: 100 000 ft 

Reliability: 1500 h MTBF 


Status 

Produced between 1976 and 1987 for Royal Swedish 
Air Force Saab 35 Draken, Saab 37 Viggen aircraft and 
several helicopter types. The AMR 342 has also been 
delivered to other air forces, including those of some 
NATO nations. Under a 1977 licence agreement 
between Bofors and GEC-Marconi Avionics, a version 
of the AMR 342, designated the AD1340, has been 
produced for Royal Air Force Nimrod aircraft as a UHF- 
only equipment. 


Contractor 
CelsiusTech Electronics AB. 


AMR 345 VHF/UHF transceiver 

The AMR 345 is a small VHF/UHF AM/FM panel- 
mounted radio for speech and data communications, 
covering the frequency range 104 to 162 and 223 to 
408 MHz, with 25 kHz channel spacing. It has an ECCM 
capability and is designed to operate in a secure voice 
system. Transmitter output power is 10 W in the AM 
mode and 15 W in FM. The equipment is designed for 
use in air, sea and ground applications. 

The transceiver memory has a flexible storage capac- 
ity for up to 1000 preset channels. These channels can 
be used for immediate access to all frequencies at all 
air bases. The keyboard is used for selecting the preset 
frequencies, as well as for manual setting. A BIT facility 
performs a go/no go test in the aircraft. 

An autonomous system is formed by the transceiver, 
a 28 V power supply, a headset and an antenna. It is 
also operable with other systems in the aircraft by 
means of a serial data control link. The microprocessor- 
control allows easy adaptation of the transceiver 
(including the front panel function) to any system 
configuration. Preset channels and data backup are 
stored in an electrically reprogrammable non-volatile 
memory. 

The transceiver is hardened to ensure full operation 
after EMP exposure. ECCM capability is provided by 
use of an external ECCM control unit which can be 
designed in accordance with customer requirements. 

The transceiver is designed to meet applicable MIL 
standards. 


Specifications 

Dimensions: (transceiver) 230 x 146 x 76 mm 
Weight: 3.5 kg 

Frequency accuracy: 5 ppm (—40 to +70°C) 
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The AMR 345 panel-mounted VHF/UHF transceiver 


fe 


TRANSCEIVER VHF, 
AMR 345-4 


The AMR 345 VHF/UHF transceiver dual command version 


Status 

In production. The AMR 345 is included in the com- 
munication system for the JAS 39 Gripen aircraft for the 
Royal Swedish Air Force, and has also been selected 
for re-equipping the Saab 105 (SK60), Saab J32 Lan- 
sen, Saab SK35 Draken, C-130 Hercules, the Eurocop- 
ter Super Puma helicopter and the CASA C-212 
transport aircraft. The radio is expected to find 
additional applications in maritime and ground com- 
munication systems. 


Contractor 
CelsiusTech Electronics AB. 


AMR 345 dual and multicommand 
VHF/UHF airborne radio system 


The CelsiusTech Electronics AMR 345 dual and multi- 
command system is designed for trainers, transport air- 
craft and helicopters. It consists of the AMR 345 
VHF/UHF AM and FM speech and data transceiver and 
the AMR 349 control units. Performance character- 
istics are as for the single AMR 345 VHF/UHF trans- 
ceiver described previously. 

It features easy handling between instructor and trai- 
nee without any priority switches, the latest command 
being valid, extensive non-volatile reprogrammable 
memories for up to 1000 channels and BIT. 

The AMR 345 is designed to be operated under the 
worst flying conditions with a minimum of time and 
attention required by the pilots. In the trainer installation 
the trainee has full command over the frequency selec- 
tion, as in front-line aircraft, and the instructor is fully 


informed on what the trainee is doing and can at any 
time take control himself. 

The AMR 345 is reprogrammable in the aircraft by 
means of a fill gun. 

In the manual frequency mode a keyboard gives 
access to any frequency in the VHF or UHF bands. AM 
or FM is selected by a separate switch on the panel. In 
the preset mode, a keyboard gives direct access to 
1000 channels and can be used for immediate access 
to different services at all available airbases. The con- 
trol features may be adjusted according to customer 
requirements via software modifications and change of 
key-tops. One version of the equipment includes VHF 
and UHF Guard channels. 


Specifications 

Dimensions: (transceiver) 76 x 146 x 230 mm 
(control unit) 76 x 146 x 40 mm 

Weight: (transceiver) 3.5 kg 

(control unit) 0.65 kg 

Power supply: 16-32 V DC 

Power output: (AM) 10 W, (FM) 15 W 
Frequency range: 104-162 and 223-408 MHz 
Channel spacing: 25 kHz 


Status 

Dual and multicommand radio systems are fitted in the 
Pilatus PC-7 and PC-9, Hawker Siddeley HS 125, Gates 
LearJet and Falcon F20. 


Contractor 
CelsiusTech Electronics AB. 


616 RADIO COMMUNICATIONS / Sweden — UK 


AMR 348 ECCM unit 

The AMR 348 ECCM unit, with a suitable transceiver, 
provides jamming-resistant speech and data communi- 
cation on VHF and UHF ground-to-air and air-to-air 
channels. It uses medium-speed frequency-hopping to 
create up to 500 jamming resistant speech or data 
channels with different hop sequences. The AMR 348 
can also be used as a control unit for fixed frequency 
operation. If used with the AMR 345 airborne trans- 
ceiver, any one of up to 1000 pre-programmed fixed fre- 
quency channels can be selected. 

The AMR 348 consists of a control panel and a main 
unit. The main unit can be mounted with the panel or as 
a separate unit. The circuits performing the basic fre- 
quency-hopping functions are located in four plug-in 
modules in the main unit. Space is available for two fur- 
ther modules. This provides optional functions for AMR 
348, according to customer requirements, such as digi- 
tal encryption and data transmission with error 
correction. 

The AMR 348 is directly compatible with the AMR 
345 airborne transceiver. It can, however, also be used 
to protect communication via other VHF and UHF trans- 
ceivers with short frequency change-over time. 


Specifications 

Dimensions: (main unit) 146 x 76 x 180 mm 
(control panel) 146 x 76 x 47 mm 

Weight: 3 kg 

Power supply: 16-32 V DC 

Temperature range: —40 to +70° 


Status 
A prototype version is in development. 


Contractor 
CelsiusTech Electronics AB. 


CPT 1800C headset system 


The CPT 1800C is a remote mounted system for distri- 
bution of audio signals in the aircraft by infra-red light. 
The infra-red light is invisible to the human eye, but 
detected by the electronic headset. Mono or stereo 
music, as well as public address announcements, will 
be received over the entire cabin. 

The system interfaces with existing public address 
and music reproducing installations. Design of instal- 
lations will allow continued use of public address to 
passengers via the headset in the case of a public 
address amplifier failure. 

The basic CPT 1800C system consists of a remotely 
mounted infra-red control unit, cabin mounted infra-red 


The CelsiusTech Electronics AMR 348 ECCM unit 


AMR 372 airborne power 
amplifier 

The AMR 372 is designed to meet the requirements for 
spread spectrum communications with high output 
power, and is a broadband non-tuned power amplifier 
whose output is proportional to the input power. This 
means that the AMR 372 is ideally suited as a booster 
for both AM and FM transmitters as well as for medium- 
speed frequency-hopping and direct sequence spread 
spectrum communications. 

The AMR 372 is designed to fit existing and new 
radio equipment. The only control signals needed are 
TX/RX and VHF/UHF. The AMR 372 is powered from a 
single 24-28 V DC power source and has built-in circuits 
for functional monitoring which automatically reduce 
the output power or set the unit in bypass mode to 
maintain optimal performance in case of a fault. Fur- 
thermore, it is protected against any mismatch at the 
RF output connector. The output power will be reduced 
gradually for standing wave ratios greater than a preset 
value. The AMR 372 has built-in protection against over- 
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transmitter and lightweight electronic headsets. These 
headsets are powered by rechargeable batteries which 
allow up to a minimum of 12 h continuous use. 


Specifications 

Dimensions: (control unit) 60 x 100 x 330 mm 
(transmitter) 150 x 100 x 55 mm 

Weight: (control unit) 0.68 kg 

(transmitter) 0.65 kg 

Power supply: 20-35 V DC 


Contractor 
Caledonian Airborne Systems. 


heating which will gradually reduce the output power if 
the air-conditioning fails or is inadequate. 


Specifications 

Dimensions: 124 x 194 x 384 mm 

Weight: 12.5 kg 

Power supply: 24-28 V DC, 30A 

Power output: (AM) up to 80 W, (FM) up to 150 W 
Frequency range: (VHF) 100-162 MHz, (UHF) 
225-400 MHz 


Status 
Prototype version in development. 


Contractor 
CelsiusTech Electronics AB. 


The AMR 372 airborne power amplifier 


The Caledonian CPT 1800C cordless headset 
system 


Series 7-202 HF receiving system 
The Series 7-202 HF receiving system comprises a 
Type 7-202-1 HF receiver and Type 19-197 active 
antenna. The system is designed to provide worldwide 
reception of transmissions. 

The Type 7-202-1 is a fully synthesised HF receiver 
capable of receiving transmissions anywhere in the 
long, medium or short wavebands. The Type 19-197 is 
a high efficiency low noise active antenna providing 
continuous coverage of the long, medium and short 
wave and VHF/FM broadcast bands. The antenna is 
protected against low level lightning strikes. 

The receiving system is fully automatic in operation 
and, once the desired service has been selected, it will 
automatically search out and tune to the best available 
transmission anywhere in the world. A database pro- 
grammed into the receiver contains details of the cover- 
age areas of all the available transmitters together with 
their frequencies and times of transmissions. The 
receiver, by interrogating the aircraft’s navigational 
computer, obtains latitude and longitude, together with 
time of day. Using this information, the receiver tunes 
through available transmissions and, using its inbuilt 
signal quality measuring circuits and algorithm, deter- 
mines which transmission offers the best quality and 
tunes the receiver to the appropriate frequency. The 
resulting audio is then output for distribution over the 
aircraft audio system. The inbuilt microprocessor con- 
tinuously monitors the quality of the received signal 
and, should the quality deteriorate for any reason, the 


The Chelton Series 7-202 airborne HF receiving 
system showing the antenna and the receiver 


radio will automatically retune to any better quality 
transmission which may be available. 

The receiver may be programmed with the world- 
wide coverage information for two different services 
which are selected by a single control line. Program- 
ming of the receiver’s database to define the trans- 
missions available, together with their broadcast times 
and frequencies, is accomplished with a user-friendly 
database program incorporating a graphical user inter- 
face. This program runs on an IBM PC and once com- 
pleted may be downloaded directly into the receiver, 
enabling any operator to adapt the receiver to meet the 


specific needs of passengers and routes. A trace pro- 
gram built into the receiver records the selected fre- 
quencies and received signal strengths, thus enabling 
fine tuning of the database to ensure optimum 
performance. 


Specifications 

Weight: (antenna) 2.5 kg 

(receiver) 1.8 kg 

Power supply: 28 V DC, 500 mA max 
Frequency range: 150 to 108 MHz 
Channel spacing: 5 kHz and 9 kHz 


Contractor 
Chelton (Electrostatics) Ltd. 


Type 12-190-11 hi-gain broadband 


antenna 

The 12-190-11 tuned hi-gain broadband antenna pro- 
vides VHF and UHF AM and FM reception and trans- 
mission from a 9 in (228.6 mm) blade. Electrical design 
consists of a series of printed circuit inductors that are 
used to resonate a capacitive radiating element to the 
required frequency of operation. Switching of the 
inductors in and out of circuits is by PIN diodes which 
are themselves controlled by logic levels derived from a 
separate Series 7 PIN logic. Frequency setting infor- 
mation is initially derived from the associated trans- 
ceiver and translated into the correct antenna tuning 


code by the logic converter. All tuning is solid-state, vir- 
tually instantaneous and totally radio silent, making the 
12-190-11 compatible with frequency-hopping secure 
speech ECCM communications systems. Since the 12- 
190-11 is tuned through the 30 to 400 MHz band, it can 
provide additional selectivity for receivers having wide- 
band RF outputs. 

Mechanical construction of the 12-190-11 uses an 
advanced composite one-piece glass-reinforced shell 


moulding with an internal printed circuit board contain- 
ing all tuning, matching and switching circuits. Design 
integrity of the 12-190-11 provides, in a single structure, 
a highly efficient ARC-182, ARC-186 plus ARC-164 or 
AD3400 antenna system suitable for both helicopters 
and high performance fixed-wing aircraft. 


Specifications 
Weight: (antenna) 1.3 kg 
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(logic converter) 0.6 kg 

Frequency range: 30-88, 108-174 and 225-400 MHz 
Impedance: 50 ohms nominal 

Radiation: nominally omnidirectional 

Polarisation: vertical (when vertically mounted) 


Contractor 
Chelton (Electrostatics) Ltd. 


Aircraft audio management 


systems 

Computing Devices’ audio management systems pro- 
vide complete integration of audio selection, aural 
warnings generation and speech recognition functions 
within a single unit. Selections and control are normally 
provided via the MIL-STD-1553 avionics databus from 
an integrated avionics suite, although a dedicated con- 
trol panel can also be offered. 

The Audio Management Unit (AMU) implements all 
the intercommunications functions required on the 
next generation of military aircraft such as the Euro- 
fighter 2000 or for avionic upgrades to existing aircraft. 
Intercommunication is provided between radios, 
navaids, pilot, co-pilot, groundcrew, recorders and the 
avionics system status outputs which activate aural 
warnings. Digital signal processing techniques effect 
noise tracking voice-operated switching for hands-free 
intercom, and noise filtering and voice operated gain 
adjustment devices ensure audio signals routed to 
transmitters are of optimum clarity and modulation. 

Aural warnings include voice warnings as well as 
attentions and tones, as commanded by external status 
inputs from dedicated discretes or via a MIL-STD-1553 


databus. Voice warnings storage for up to 200 mess- 
ages is currently provided. Digitised voice output of 
status and informatory data can also be activated by 
direct voice input commands from the aircrew. 

Direct voice input uses speech recognition algor- 
ithms within the AMU to ensure accurate performance 
despite ambient cockpit noise and stress-induced 
voice variations. A programmable 600 word vocabu- 
lary, together with a dynamic syntax pointer responsive 
to avionics system status, gives sufficient flexibility to 
meet most demanding applications. 

The AMU uses a powerful Ada programmed 68020 
processor, running BIT as well as normal operating pro- 
grams; a non-volatile maintenance memory is available 
to store fault data. The AMU databus interface is com- 
patible with MIL-STD-1553B, STANAG 3838 and STA- 
NAG 3910 fibre-optic databus protocols. 


Specifications 

Dimensions: 380 x 200 x 124 mm 
Weight: 7.7 kg 

Power: 100 W 

Processing: 30 Mips 


The Eurofighter 2000 will be fitted with a 
Computing Devices audio management unit 


Status 
Selected as the comms and audio management unit for 
the Eurofighter 2000. Deliveries began in 1991. 


Contractor 
Computing Devices Company Ltd. 


CTM1080 HF data modem 


The CTM1080 is a ruggedised high frequency data 
modem designed for use in military or similarly hostile 
environments to provide reliable encoded or plain data 
transmission and reception in severe HF and battlefield 
situations. It is a multitone unit that can operate at data 
rates of between 75 and 2400 bits a second, with full 
forward error correction up to 1200 bits/s. 

The unit can be used in both in-band and out-band 
diversity modes so that any synchronous data may be 
sent over groundwave or skywave HF systems within a 
very robust modulation format. At data rates of 1200 
bits/s and below, in-band diversity can be used to pro- 
vide enhanced bit error-rate performance. The addition 
of a second receiver allows the out-band diversity 


facility to be used. The equipment is based on a Cossor 
developed fast processor unit, with the addition of 
specially developed software functions and forward 
error correction facilities. Two processing modules can 
be accommodated in the CTM1080, each being pro- 
grammed to carry out different signal processing tasks. 

Through program control, the equipment may be 
employed in a wide range of equipment applications 
with the HF system, such as parallel data modem, serial 
modem, vocoder or channel evaluator. 

The entire unit is housed in a ruggedised case, with 
all control functions and connectors being on the front 
panel. The modem tone library is compliant with MIL- 
STD-188C and power consumption is only 55 W 
maximum. 
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The Cossor CTM1080 HF data modem 


Contractor 
Cossor Electronics Ltd. 


Type 619 data link processor for 


Link 11 systems 

The Type 619 data link processor is a compact light- 
weight low power design for helicopters and small 
patrol aircraft. It provides database management, track 
correlation, gridlock, message assemble/disassembly, 
transmission and reception filtering and operator con- 
trol and monitoring. 

The processor consists of two printed circuit assem- 
blies and a power supply housed in a /2 ATR short case. 
In addition, a spare slot is provided for a further PEC 
which doubles the processor throughput and memory. 
The system can be easily upgraded to provide 
improved Link 11 performance or interim Link 11 
improvements. A comprehensive BIT facility is 
provided. 


Specifications 

Dimensions: % ATR short 

Weight: <10 kg 

Power supply: 115 V AC, 40 Hz, <40 W 
Reliability: 6000 h MTBF 


Contractor 
Dowty Avionics Communications Systems. 


D403 emergency transmitter/ 
receiver 

The D403 is intended to provide emergency communi- 
cations in the event of failure of the aircraft main UHF 
transceiver. It has been designed for remote mounting, 


The Dowty Type 619 data link processor 


with space in the cockpit required only for the radio’s 
combined on/channel select switch. 

In the emergency role, two-channel operation allows 
the initial distress call to be made on 243 MHz. Once 
communication on this frequency has been estab- 
lished, a second channel is available for approach and 
landing instructions. For alternative uses, the radio can 
be supplied as a two-channel transmitter/receiver oper- 
ating within the 238 to 248 MHz frequency range. Other 
models covering alternative frequency ranges are 
available. 


Specifications 
Dimensions: 121 x 84 x 254 mm 
Weight: 2.2 kg 


Status 
In service with a number of countries as the standard 
UHF standby radio. 


Contractor 
Dowty Avionics Communications Systems. 


Helicopter crash location beacon 
The helicopter crash location beacon has been 
designed to provide the helicopter with a homing bea- 
con which is capable of surviving the effects of a severe 
crash, and of transmitting a modulated radio frequency 
signal on 243 MHz or 121.5 MHz which is readily 
detectable and recognisable by searching equipment. 

The complete beacon, associated batteries and 
antennas are encapsulated in a rigid foam material, 
ensuring safe deployment under the most severe crash 
conditions. The material is also highly buoyant to 
ensure that the beacon unit floats high in water. 

The radio beacon comprises a solid-state continuous 
wave transmitter, pre-tuned to the desired frequency. 
The CW signal is modulated by a sweeping audio tone. 
This results in a radiated signal which can be easily 
identified. The beacon is powered by nickel-cadmium 
batteries which have an operating life of 48 hours and 
which are constantly trickle-charged from the aircraft 
supply. Range is estimated at up to 70 nm (130 km), 
depending on the search aircraft’s height and the sys- 
tem is compatible with standard UHF homing equip- 
ments. The antenna is of a parallel plate type and is 
wholly enclosed in the foam capsule. 

The beacon may be activated either manually by the 
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pilot or automatically in the event of a crash. Manual 
activation is either by means of a switch on the instru- 
ment panel or by removing the beacon from its mount- 
ing. Automatic activation occurs when the mounting is 
subjected to a shock of greater than 8g or at a depth of 
greater than six ft in water. A system is also available 
with an explosive charge to blow the beacon clear of 
the rotor disc. 


Specifications 

Dimensions: (diameter) 304.8 mm x 101.6 mm 
Weight: 4.5 or 6.8 kg with explosive charge 

Power supply: rechargeable Ni/Cd batteries providing 
15 VDC 

Operational life: 48 h 

Power output: 300 mW 


Contractor 
Dowty Avionics Communications Systems. 


UA60 Series communications 
equipment 

The UA60 Series of communications equipment has 
been extended to meet the requirements of any civil or 
military aircraft. Special attention has been paid to the 
design of the station boxes and each one carries its 
own mic/tel amplifier encapsulated in a block. While 
giving maximum protection, this still allows compo- 
nents to be easily replaced. Carefully designed anti- 
crosstalk networks permit simultaneous monitoring of 
as many channels as required without causing inter- 
ference to other stations. 

Size has been kept to a minimum by the use of Dowty 
designed push-buttons. The buttons are illuminated 
when selected and are turned to control volume. The 
whole front panel is edge-illuminated so that lettering 
and detail show up in the dark in a suitable colour. This 
method of illumination, together with a logical layout, 
enables the flight crew to select a required service rap- 
idly even under night lighting conditions. A full range of 
ancillary equipment is available and combinations of 
units can be selected to provide any aircraft with soph- 
isticated control facilities. 

The UA60 small system consists of Type UA6011 sta- 
tion boxes or, for military aircraft, Tyoe UA6014 station 
boxes, and a UA6043 junction box. The Type UA6011 
station box has 11 push-buttons for the selection of 
receivers, intercom and cabin address facilities and a 
rotary switch for selection of five transmitters and their 
associated receivers. An Emergency/Normal switch 
permits selected channels to be used in the event of 
failure of the transistor amplifier. The Type 6014 station 
box has 15 push-buttons, five of which are for selection 
of transmit/receive facilities in place of the rotary selec- 
tor, eight others select receiver channels and the 
remaining two select the intercom and override facili- 
ties. The junction box serves as a central connecting 
point for all units in the UA60 small system. 

The UA60 large system consists of Type UA6021 sta- 
tion boxes and Type UA6044 junction box. Designed 
for use in medium- and long-range aircraft, the UA6021 
station box can control up to 25 services. Up to eight 


transmitters, having associated receivers selected sim- 
ultaneously, are controlled by a rotary switch, the 
remaining services are controlled by push-buttons. The 
Type UA6044 junction box serves a similar function to 
the junction box in the small system but is larger to 
accommodate a greater number of connections. 

Ancillary equipment includes the Type UA6052 sub- 
junction box, Type UA6060 steward’s box, Type 
UA6065 voice/range filter, Tyoe UA6070 ground crew 
amplifier box, Type UA6075 ground crew jack box, 
Type UA6076 and Type UA6077 cabin jack box, Type 
UA6081 microphone selector box and Type UA6082 
flight crew jack box. 


Specifications 

Power supply: 18-30 V DC 
Temperature range: —40 to +55°C 
Altitude: up to 60 000 ft 


Contractor 
Dowty Avionics Communications Systems. 


The Dowty UA701 Series station box 


UA701 Series communications 


control equipment 

The UA701 Series system is designed to provide the 
communications control facilities required by modern 
high-speed military aircraft. As well as control of inter- 
com, transceivers, navigation aids and warning tones 
the system also enables upper or lower aerials to be 
selected and frequency control of transceivers to be 
switched between crew members. 

Special attention has been paid to the design of the 
station boxes. New switches with integral volume con- 
trols have been designed by Dowty to provide minimum 
cross-talk and reliable operation over the full tempera- 
ture range. Duplicated mic/tel amplifiers give maximum 
protection against failure and the circuits are mounted 
on plug-in cards for ease of servicing. 

A system normally consists of two station boxes, one 
junction box and one ground crew jack box. This sys- 
tem provides the crew with normal intercom between 
the two station boxes and the ground crew jack box, 
telebrief, interface with three transceivers, voice 
recorder and four switched channels for navigation and 
weapon system audio outputs, interface with six 
unswitched audio channels, interface with VHF/UHF 
transceiver frequency controllers and the ability to 


select upper or lower aerials. All active circuits are 
duplicated and a switch is provided which enables the 
two separate amplifier chains to be tested by breaking 
the power supply to each in turn. 


Specifications 

Power supply: 16 - 29 V DC continuous 
Temperature range: —40 to +70°C 
Altitude: up to 70 000 ft 


Contractor 
Dowty Avionics Communications Systems. 


UA6823 large station box 

The UA6823 station box forms part of the UA6O com- 
munications control system (see item above) and is 
designed for use in large aircraft installations. In such 
an installation one station box is fitted at each of the 
principal flight crew positions to provide crew members 
with intercom facilities and a convenient means of se- 
lecting and operating the various radio transmitters, 
receivers and other services made available within the 
aircraft. All station boxes in the installation are connec- 
ted to a main system distribution or junction box, either 
directly in spur circuits or via a continuous ring circuit to 
reduce the effects of a wiring fault. A maximum of ten 
stations can be connected in this manner without the 
need for a buffer amplifier. 

The power supply and all incoming services available 
at the distribution box are distributed to the station 
boxes by means of special 50 way cables which also 
carry the intercom, overrides and control lines linking 
the station boxes with the aircraft intercom system cen- 
tred on the distribution transformer in the distribution 
box. 


Specifications 

Dimensions: 146 x 114 x 150 mm 
Weight: 2.1 kg 

Power supply: 28 V DC +1 V 


Contractor 
Dowty Avionics Communications Systems. 


The Dowty UA6823 station box 


Acquire laser communication 
system 


The Acquire system provides. covert communication 
between users when conventional means are unavail- 
able due to jamming, interference or the need for radio 
silence. The system is modular to allow flexibility in 
mounting and choice of operating platform and is com- 
pletely self-contained. It can be mounted on aircraft or 
helicopters to give 360° azimuth coverage. 

Acquire provides covert secure laser communi- 
cations, omnidirectional coverage and speech or data 
transmission. It is countermeasure-resistant and micro- 
processor-controlled. The system is based on a laser 
diode transmission system and tuned optical receiver 
which is capable of supporting speech or digital data 
transmission. The omnidirectional system comprises 
four optical modules and a support module. the optical 
modules hold the transmitters and receivers; the sup- 
port module contains the CPU and power supply. Each 
optical module has four receivers and two laser trans- 
mitters, covering 90° in azimuth and +12° elevation. 
Current modules have a range of up to 500m, but 
future modules will extend this up to 1km. Each 
receiver is computer-scanned and only the active 


optical receiver is enabled, therefore reducing noise 
and increasing the countermeasure resistance. 


Specifications 

Power consumption: (acquisition) 50 W, (transmitting) 
10 W, (receiving) 2 W 

Range: 500 m 

Coverage: (azimuth) 360°, (elevation) +12° 


Contractor 
Ferranti International Dynamics Division. 


Data Link 11 pre-processor 
The Link 11 airborne Data Link Pre-Processor (DLPP) is 
designed to enable an aircraft to exchange tactical data 
with other Link 11 units. Its function is to minimise loads 
on the central tactical computer, to protect the Central 
Tactical System (CTS) from change when link protocols 
change, to offer the potential for incorporation of other 
forms of data link and to simplify interoperability trials. 
The equipment is available in three configurations 
depending on the type of CTS fitted. Firstly, as an inde- 
pendent unit with its own display and keyboard where 


no CTS facilities are fitted. Secondly, as an indepen- 
dent unit with its own display and keyboard, where a 
CTS with a limited track capacity is fitted. In this case it 
would interface with the CTS so that a limited number of 
designated tracks could be exchanged. Finally, without 
the display and keyboard where a full CTS facility is 
incorporated, unless required to provide backup 
facilities. 

In the first two configurations, where the operator 
communicates with the data link through the DLPP, the 
following facilities are available: injection of data, read- 
out of track and Sitrep data and tactical calculations, 
selection of data to be displayed, adjustment of range 
scale and off-centring of picture, solution of simple navi- 
gation problems and setting-up and monitoring of the 
data link. 

The system receives data over the link which is 
stored and available for immediate display. A constant 
update of own position is maintained. Track data from 
onboard sensors is also received and the operator can 
transmit this over the link if required. The displayed pic- 
ture consists of computer-generated symbols showing 
position of tracks and track labels. Any size of area may 
be displayed up to the limit of a million square miles 


operational area and the picture may be centred any- 
where within this area. Two data readouts are provided 
on the display, one for command messages and one as 
the operator’s interface display. 


Specifications 
Dimensions: (pre-processor) 371 x 196.5 x 190 mm 
Weight: (pre-processor) 16.5 kg 


Status 

Ferranti is supplying 20 Link 11 terminal sets for the 
German Navy’s Sea King helicopter update pro- 
gramme in acontract worth over £1 million which is part 
of a larger contract to equip the helicopters with Sea- 
spray Mk 3 radars. 


Contractor 
Ferranti International Naval Systems. 


Data Link Y TDMA terminal 


The airborne Time-Division Multiple Access (TDMA) ter- 
minal enables an aircraft to participate in Ferranti Link Y 
networks as either net control or a dependent unit. The 
equipment can operate over VHF/UHF or HF radio ona 
single voice frequency channel. 

The terminal incorporates a microprocessor which 
performs the message handling function. Other facili- 
ties of the terminal are; generation and response to con- 
trol codes, generation and test of error detection and 
correction codes, modulation and demodulation of 
signals, control of transmit/receiver switching and test 
for signal presence and acquisition of incoming 
signals. 

The terminal is available in two configurations: in an 
aircraft with a central tactical system where it would be 
integrated via a number of interfaces, or as an indepen- 
dent system where no tactical facility is carried. 
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Specifications 
Dimensions: 368 x 196.5 x 124 mm 
Weight: 9.5 kg 


Status 

Selected in 1986 to equip two aircraft operated by the 
Egyptian Navy for inshore patrol, with a contract value 
of £1 million. The system also equips Fokker F27s of 
the Royal Thai Navy. 


Contractor 
Ferranti International Naval Systems. 


BE406F SATBE satellite location 


beacon 

The BE406F SATBE is a 406 MHz satellite location 
beacon designed to operate with the COSPAS-SAR- 
SAT satellite system and provide a positional accuracy 
of 1 nm. 

An additional low power 121.5 MHz transmission 
allows easy location by search and rescue aircraft once 
in the vicinity. Suitable for manual or float-free oper- 
ation, the beacon has an operating temperature range 
from —20° to +55°C and incorporates a full self-test 
facility. 


Contractor 
FKI Communications Ltd. 


Personal locator beacons 

When activated, the SARBE 5 (BE375) transmits a con- 
tinuous internationally recognised swept-tone radio dis- 
tress signal in the UHF or VHF aviation frequency 
bands. It is a single or dual channel distress beacon. It 
also provides two-way voice communications between 
the survivor and approaching rescuers. BIT facilities 
allow a simple confidence check to be carried out for 
correct functioning of the unit and battery state. It is 
designed to meet STANAG 3281, 4th Edition. 

The SARBE 6 (BE515) personal locator beacon is 
one of the most widely used beacons throughout the air 
forces of the world. It transmits simultaneously on the 
121.5 and 243 MHz distress frequencies. It has voice 
transmission override on both frequencies and is 
designed to meet STANAG 3281, 5th Edition. It is fully 


FKI Communications personal locator beacons 
showing (left to right) the SARBE 6, SARBE 7 and 
SARBE 5 


waterproof and can be used in sea or land 
emergencies. 

The SARBE 7 (BE459) is the latest small space light- 
weight personal locator beacon to be used by downed 
aircrew as the primary location and survival aid for 
peacetime search and rescue operations. Designed for 
both civil and military users worldwide, it transmits sim- 
ultaneously on dual 121.5 and 243 MHz distress fre- 
quencies. It meets STANAG 3281, 5th Edition. 


The SARBE 8 (BE406P) personal locator beacon, 


currently undergoing full scale engineering develop- 
ment, is a small lightweight distress beacon designed 
to be fitted into a lifejacket or stowed in a liferaft. It has a 
12 h endurance on 406 MHz and is fitted with a 121.5/ 
243 MHz low power local homing transmitter. The local 
homing facility operates for 24 h. It is designed to oper- 
ate over the temperature range of —20° to +55°C at full 
specification and at -55° to +55°C at reduced 
endurance. 

The TACBE (BE499) tactical beacon is based on the 
general design of the SARBE 5. It is a VHF or UHF two- 
channel two-way waterproof lightweight radio for 
close-in tactical communications, especially from 
ground to water or air. It has a selectable beacon 
facility, is simple to operate and is ideal for tactical/ 
covert operations, where a special frequency speech/ 
beacon signal is required. 


Contractor 
FKI Communications Ltd. 


SARBE BE369 flotation beacon 
The SARBE BE369 Mk 4 flotation beacon meets the 
requirements of ICAO and IMO for emergency position- 
indicating radio beacons and is suitable for military and 
civil air or sea transport. It transmits simultaneously on 
121.5 and 243 MHz distress frequencies and can be 
equipped with automatic release systems for ship 
storage. 


Contractor 
FKI Communications Ltd. 


PTR 1721 V/UHF radio 

The PTR 1721, a combined VHF and UHF radio cover- 
ing the UHF band from 225 to 400 MHz and the VHF 
band from 100 to 156 MHz, is designed for all types of 
military aircraft. The ability to communicate on VHF in 
addition to UHF offers increased flexibility to air forces 
which, on occasion, may need to operate from civil air- 
fields equipped with VHF facilities only. The PTR 1721 
has been chosen for the RAF Panavia Tornado aircraft. 

The PTR 1721 offers up to 9240 channels, 2240 on 
VHF and 7000 on UHF. Channel spacing in the VHF 
band is at 25 kHz and standard spacing in UHF is at 
50 kHz although an optional interval of 25 kHz spacing 
is available. Frequencies are selectable directly from 
the remote control unit which also provides preselec- 
tion of up to 17 channels with the addition of the UHF 
and VHF guards at the international distress frequen- 
cies of 243 and 121.5 MHz respectively. Frequency syn- 
thesis techniques ensure good frequency stability and 
channel selection characteristics. 

The system is entirely solid-state in construction and, 
wherever possible, employs conventional technology in 
the interests of reliability enhancement. The receiver is 
varactor tuned and the frequency synthesiser is com- 
pared against a single reference oscillator. 

A sealed case houses the transmitter/receiver unit 
and access to the modules is gained by removal of the 
sides of the case, to which the modules themselves are 
attached. Heat is conducted from the modules via the 


chassis, which acts as a heat sink, to the sides of the 
case and hence to external air. Forced-air cooling is 
directed through the mounting tray installation which 
also acts as a vibration insulator. Forced-air cooling 
may be dispensed with in less demanding aircraft 
environments. 

Switching for dual control operation is external to the 
system and in two-seat aircraft identical control units 
are installed at each crew position. Options include an 
antenna lobe switch for azimuth homing requirements 
and a UHF antenna switch for automatic direction- 
finder operation. 

Recently the company has introduced an optional 
modification which is available for both in-service and 
new radios. This modification provides a frequency- 
hopping capability which gives a significant improve- 
ment in communications performance when the radio 
is operated in a jamming environment. 

The environmental temperature range extends from 
-40 to +70° C ambient and the normal operational alti- 
tude is to amaximum of 50 000 ft, although operation is 
possible for short periods up to altitudes of 70 000 ft. 


Specifications 

Dimensions: (transmitter/receiver) 
339 mm 

(controller) 94 x 145 x 175 mm 
Weight: (transmitter/receiver) 11.25 kg 
(controller) 1.8 kg 
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The GEC-Plessey PTR 1721 combined VHF/UHF 
system 


Status 
In production and in service in Royal Air Force Panavia 
Tornado aircraft. 


Contractor 
GEC-Plessey Avionics. 


PTR 1741 VHF/AM radio 

The PTR 1741 equipment may be regarded as the VHF 
counterpart of the GEC-Plessey PTR 1751 system, both 
units being members of the same family of GEC-Ples- 
sey military airborne radios. Covering the frequency 
range from 100 to 155.975 MHz, the PTR 1741 pro- 
vides 2240 channels at 25 kHz separation. If desired, 
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however, channel spacing can be set at steps of 50 kHz 
to ease interface with older equipment which does not 
have the same frequency stability as the new gener- 
ation systems. As in the case of the PTR 1751, the 
PTR 1741 is available with a choice of manual or man- 
ual/preset control unit; however, only a single power 
output level of 10 W is available. 

The PTR 1741 shares a number of common features 
with the PTR 1751 with regard to build standard, oper- 
ating range, options and so on. Both are suitable for 
dual UHF/VHF installation, their electrical interfaces 
and mechanical dimensions being identical. A single 
controller may be used to operate the two transceivers 
in such a dual installation. 


Specifications 

Dimensions: (transmitter/receiver) % ATR short x 
160 mm 

(manual controller) 146 x 48 x 108 mm 

(preset controller) 146 x 95 x 108 mm 

Weight: (transmitter/receiver) 5 kg 

(manual controller) 0.7 kg 

(preset controller) 1.4 kg 

(guard receiver module) 0.3 kg 


Status 
In production and service. 


Contractor 
GEC-Plessey Avionics. 


PTR 1751 UHF/AM radio 
The PTR 1751 is a lightweight UHF/AM radio designed 
for all types of military fixed-wing aircraft and helicop- 


The PTR 1751 radio installed in a British Army Lynx 
helicopter 


ters. It provides 7000 channels in the frequency band 
225 to 399.975 MHz at a channel spacing of 25 kHz 
and is available with either 10 or 20 W transmitter out- 
puts. Channel spacing of 50 kHz is available as an 
option. 

Both versions comprise a single transmitter/receiver 
unit with either a manual controller or an optional man- 
ual and preset controller. Each controller provides full 
selection of the range of 7000 channels together with 
control of the built-in test functions; the manual/preset 
unit additionally permits preselection of up to 30 chan- 
nels, plus guard frequency, through incorporation of a 
non-volatile memory store. A remote frequency and 
channel indicator is also available. 

Options include continuous monitoring on the 
243 MHz international distress frequency via a separate 
Guard receiver module which plugs directly into the 


main transmitter/receiver chassis, an external homing 
unit and a wideband secure speech facility which 
requires no additional interface equipment. 

Recently the company has introduced an optional 
modification which is available for both in-service and 
new radios. This modification provides a frequency- 
hopping capability which gives a significant improve- 
ment in communications performance when the radio 
is operated in a jamming environment. 

The PTR 1751 conforms generally to DEF- 
STAN-07-55 and operates satisfactorily over a tempera- 
ture range from -35 to +70° C. It is of all solid-state 
modular construction with high reliability as a principal 
design aim, and GEC-Plessey claims a current MTBF of 
800 hours. 


Specifications 

Dimensions: (transmitter/receiver) 

(10 W version) % ATR short x 160 mm high 
(20 W version) ¥%2 ATR medium x 160 mm high 
(manual controller) 146 x 48 x 108 mm 
(preset controller) 146 x 95 x 108 mm 
Weight: (transmitter/receiver) 

(10 W version) 5 kg 

(20 W version) 6.7 kg 

(preset controller) 1.4 kg 

(manual controller) 0.7 kg 

(guard receiver module) 0.3 kg 


Status 
In production and service. 


Contractor 
GEC-Plessey Avionics. 


AD 120 VHF/AM radio 

Originally designed for civil aviation applications by the 
King Radio Corporation in the USA, GEC-Marconi 
Avionics has requalified this VHF/AM system for mili- 
tary roles and, manufacturing under licence from King, 
markets the system under the designation AD 120. It is 
installed in most United Kingdom military fixed-wing air- 
craft and helicopters and has also been supplied to a 
number of overseas customers. 

Covering the frequency band 118 to 135.975 MHz, 
the AD 120 provides 720 channels at a channel spacing 
of 25 kHz. Services provided are double sideband AM 
voice communication. Power output can be varied 
between 10 and 20 W. The system is an all solid-state 
design of modular construction and is designed for 
easy installation and maintenance. It is also exception- 
ally simple to operate. The system’s standard remote 
controller possesses only five controls: an on-off 
switch, volume control, a test button and two rotary 
switches for frequency selection. Tuning is instan- 
taneous. Automatic squelch and gain control eliminate 
the need for manual adjustment. 

The self-test facility may be used during operation as 
a confidence check. 


Specifications 

Dimensions: (transmitter/receiver) 60 x 127 X 315 mm 
(controller) 146 x 47 x 90 mm 

Weight: (transmitter/receiver) 2.3 kg 

(controller) 0.6 kg 


Status 
In production and service. More than 3000 systems 
have been ordered to date. 


Contractor 
GEC-Marconi Avionics, Basildon. 


AD 190 (ARC-340) VHF/FM radio 
The GEC-Marconi Avionics AD 190 radio, a company 
designation for the ARC-340 system, is a tactical 
VHF/FM equipment designed specifically for air-to- 
ground communication between military aircraft and 
ground forces. It is in service with the British 
armed forces, in conjunction with Army Clansman VHF 
equipment, and is in operation in a wide range of 
fixed-wing aircraft and helicopters in many parts of the 
world. 

The system provides clear and secure speech com- 
munication, data transmission, automatic rebroadcast 
for extending the range of tactical communications and 
homing facilities. The homing mode may be used 
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simultaneously with a communications channel without 
mutual interference. The range capability of the homing 
facility is the same as the communications range. 

The AD 190 covers the VHF band from 30 to 
75.975 MHz at selectable channel spacing of either 25 
or 50 kHz increments. Tuning is silent and instan- 
taneous and transmitter output power is selectable at 
either 1 or 20 W. 

Multistation collocated operation is possible with a 
maximum of three systems in the same aircraft. This is 
subject to the proviso that antennas must be sited at 
least three feet apart and frequency separation of three 
and a half per cent for three systems or three per cent 
for two systems must be maintained. The AD 190 incor- 
porates diagnostic built-in test equipment. 


Specifications 

Dimensions: (transmitter/receiver) 
125 mm 

(controller) 146 x 67 x 85 mm 
Weight: (transmitter/receiver) 9.2 kg 
(controller) 0.9 kg 


385 xX 197 X 


Status 
In production and service. Over 800 systems have been 
ordered. 


Contractor 
GEC-Marconi Avionics, Basildon. 


The GEC-Marconi Avionics AD 190 (ARC-340) VHF 
radio system with the antenna and switching unit 


AD 980 central suppression unit 

The AD 980 central suppression unit is designed for co- 
ordination of all transmitter and receiver equipment in 
military aircraft in order to prevent mutual interference 


between high power systems such as radar, IFF and 
Tacan and communications systems. It can deal with 
up to 30 input and 30 output channels and can com- 
bine up to eight outputs into a single one. 

Each transmitter when in operation outputs a sup- 
pression pulse and can accept a blanking pulse from 
other systems. The central suppression unit receives 
and transmits these pulses and controls the blanking 
pulses with a hard-wired logic matrix. The matrix is pro- 
grammed for particular aircraft configurations and may 
be changed to meet new requirements such as equip- 
ment retrofits. 


Specifications 
Dimensions: 43 x 288 x 72 mm 
Weight: 1.5 kg 


Status 
In production and service. 


Contractor 
GEC-Marconi Avionics, Basildon. 


AD 3400 multi-mode secure radio 


system 

The GEC-Marconi Avionics AD 3400 provides, in a sin- 
gle transmitter/receiver, coverage of the entire airborne 
line-of-sight frequency band from 30 to 400 MHz with 
channel increments of 25 kHz. Up to 20 channels may 
be preselected in this range. 

In effect, the system provides the equivalent of four 
radios in a single unit since it covers the following 
bands and modes: VHF FM for tactical close support, 
the civil ATC VHF AM band, the civil and maritime VHF 
FM bands and the military UHF AM and FM bands. Its 
other major feature is that it provides secure communi- 
cations for both speech and data transmission. For 
speech transmission in a secure mode, an encryption 
unit is used and for data security the appropriate 
modem is connected to the radio equipment. 

Separate, continuously operating guard receivers 
are incorporated and homing and ADF facilities are 
also available with suitable keying and antenna 
installations. 

Construction of the system features ‘slice’ tech- 
niques and Large Scale Integrated (LSI) circuitry. The 
system is based on Intel 8085 microprocessors and 
uses distributed processing. One of these micropro- 
cessors is in the control unit for the formatting of dis- 
played data, to read, key-in and erase data from the 
non-volatile channel memory and to communicate with 
the main transmitter/receiver. Another is located within 
the transmitter/receiver to recover instructions from the 
controller and to apply them to the radio circuitry for 
control of the sub-modules and the system’s BITE pro- 
gramme. Proprietary LSI is also used in the synthesiser 
loops and the multisourced amplifiers in the receiver. 
Varactor diodes are employed in the power voltage 
control oscillators to provide a high output level with 
low noise. This technique reduces the amplification 
required in the power amplifier stage. The extensive 
use of LSI and proven components should provide a 
high measure of reliability. Serviceability is further 
enhanced by the comprehensive BITE facility which 
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The GEC-Marconi Avionics AD 3400 transmitter/ 
receiver unit 


can provide rapid fault diagnosis, particularly since 
intermittent fault data is stored in a non-volatile memory 
for maintenance purposes. 

The AD 3400 has been designed for ease of instal- 
lation with particular attention to retrofit requirements in 
older aircraft in which it is often possible to fit two of 
these systems in the space formerly occupied by a sin- 
gle radio. 

The system is convection cooled and protected by a 
sensing device which progressively reduces power out- 
put at high temperatures to prevent transmitter dam- 
age. The transmitter is also protected from damage 
caused by short or open circuits at the transmitter 
output. 


Specifications 

Dimensions: (AA 34001 transmitter/receiver) 194 x 
125 x 256 mm 

(AA 34024 controller) 57 x 146 x 152 mm 

(AA 34601-1 encryption unit) 194 x 58 x 320 mm 
Weight: (AA 34001 transmitter/receiver) 6.5 kg 

(AA 34024 control unit) 1.3 kg 

(AA 34601-1 encryption unit) 4.5 kg 


Status 

In production. In 1983 the UK Ministry of Defence 
placed a £6 million order for this radio for the Royal Air 
Force. Export orders exceed £10 million. 


Contractor 
GEC-Marconi Avionics, Basildon. 
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The AD 3400 control unit 


AD 3500 V/UHF radio 

The AD 3500 was selected in Summer 1986 as the stan- 
dard tactical V/UHF radio on the Royal Air Force’s Brit- 
ish Aerospace Harrier GR. Mk 5 and GR. Mk 7 aircraft. 
The radio covers the standard VHF and UHF frequency 


The AD 3500 transmitter/receiver Type AA 
35001-1 for MIL-STD-1553 control 


The AD 3500 transmitter/receiver Type AA 
35001-2 for ARINC 429 control 
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bands, in both AM and FM, with 30 channels being pre- 
set and automatic or manual selection between AM and 
FM operation. The system also offers both clear and 
secure speech and advanced capabilities in an ECCM 
environment. The radio has a MIL-STD-1553 interface. 


Specifications 

Dimensions: (RX/TX) 241 « 127 x 124 mm 
(control unit) 152 x 146 x 57 mm 

Weight: (RX/TX) 4.5 kg 

(control unit) 1.3 kg 

Power supply: 28 W DC 

Power output: (AM) 10 W, (FM) 15 W 


Status 

In production and in service in Royal Air Force British 
Aerospace Harrier GR. Mk 5/GR. Mk 7 aircraft and 
Westland Sea King Mk IV helicopters. 


Contractor 
GEC-Marconi Avionics, Basildon. 
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The control unit Type AA 35002 for the AD 3500 
V/UHF radio 


The Type AA 35014 remote frequency channel 
indicator for the AD 3500 V/UHF radio 


Airborne telephone cabin system 
The Airborne Telephone Cabin System (ATCS) allows 
passengers to make calls from the comfort of their 
seats using cordless telephones. Billing is via any inter- 
nationally recognised credit card. 

The ATCS interfaces with airborne satellite based 
communications equipment to make calls via INMAR- 
SAT satellites and ground earth stations. The telephone 
handsets feature an integral credit card reader and pro- 
vide passengers with operating instructions and other 
useful information. These have been developed using 
industry standard CT2 cordless telephones. The hand- 
sets are connected to a cabin unit by a low power UHF 
radio link via passive antennas located in the ceiling of 
the aircraft cabin. The cabin unit is the heart of the 
ATCS and performs the functions of a small automatic 
telephone exchange. It also supplies voice messages 
and tones to assist the user, and implements an auto- 
matic call queuing facility in the event that external lines 
to the satellite are all busy. 


GEC-Marconi Avionics supplies the cabin 
equipment for the Singapore Airlines in-flight 
passenger telephone service 
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Status 

In service on Singapore Airlines Boeing 747-400 air- 
craft. The system will be installed on remaining Singa- 
pore Airlines Boeing 747 aircraft by 1994. Contracts 
have also been won from Air France, Emirates, EVA Air 
and Malaysian Airlines. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Secure speech communication 


system 
The GEC-Marconi Avionics secure speech communi- 
cation system has been developed to enable strategic 
and intelligence information to be passed between air- 
craft and ships without risk of interception. Messages 
can be transmitted in the complete confidence that only 
the recipient can understand the contents. The system 
has been designed to allow integration with existing 
communications control equipment in naval and air 
force aircraft with minimum aircraft modification. 
System development has involved the design and 
manufacture of A and B model LRUs, system test rigs 
and special-to-type test equipment, and commissioning 
of the aircraft rigs. The production programme has 
been built on a combination of modern control meth- 
ods and advanced automatic test procedures to ensure 
the total set of units for each aircraft comes together as 
a ‘proven system. All aspects of overall system cost, 
including those of ownership, installation, crew train- 
‘ing, maintenance and support have been reduced by 
employing a modular concept. This concept allows sys- 
tem configuration to be cost-effective, giving maximum 
flexibility to meet customer requirements, with a built-in 
provision for expansion. : 
For a complete clear and secure multi-station multi- 
radio communications fit, the development system has 
been selected by IBM for the Royal Navy Merlin pro- 
duction helicopter. The system uses microprocessor 
technology to control the routeing of audio paths. 
MIL-STD-1553 and ARINC 429 data highways are 
used to transfer control commands between the 
various elements of the subsystem. The system also 


Units of the GEC-Marconi Avionics secure speech communication system 


incorporates BIT and circuit redundancy features. 
Extensive rig integration testing of the Merlin system 
has been completed and flight trials of the first fully 
equipped helicopter started in early 1989. Qualification 
testing has been successfully completed. 


Status 
In production. 


Contractor 
GEC-Marconi Avionics, Basildon. 


Terrestrial flight telephone 


system 
The fully digital terrestrial flight telephone system has 
been developed to allow airlines to offer their passen- 
gers in Europe the benefits of a wide range of onboard 
telecommunications services, including in-flight tele- 
phone calls, facsimile and data transmission 
worldwide. 

The system provides a direct air-to-ground radio link 


for effective communication with a dedicated network 
of ground stations, which in turn interface with the inter- 
national public switched telephone system. It conforms 
to the new performance standard defined by ETS], thus 
ensuring that aircraft can operate throughout Europe 
using a single design standard of airborne equipment. 
The terrestrial flight telephone system may be Used 
with the GEC-Marconi Avionics telephone cabin system 
(see item above) which allows passengers to make 
calls from the comfort of their seats. Billing is via any 


ay a 


internationally recognised credit-card. me: rt 
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Status a 

A recent flight successfully proved the technical per- ” 
formance of the system. Pre-operational flight trials with 
European airlines were planned to start in Spring 1993. 
The service will be available on most European air 
routes by the end of 1993. 


Contractor 
GEC-Marconi Avionics, Basildon. 


RT150 personal locator beacon 
The RT150 personal locator beacon provides a beacon 
distress mode and two-way speech communications 
on 243 MHz plus a two-way speech-only facility on 
282.8 MHz, the frequency stability being compatible 
with 25 kHz channel requirements. 

In beacon mode 75 to 100 nm (138.9-185 km) and in 
speech mode 10 nm (18.5 km) range are typical for an 
aircraft at 10 000 ft. Manual or automatic activation of 
the beacon is available. The construction of the RT 150 
enables single-handed operation. 

When operating in the beacon mode, the press- 
to-talk or press-to-listen switch may be operated 
at any time, directly overriding the beacon emission 


The Graseby RT150 personal locator beacon 


and enabling speech to be sent or received. A 
comprehensive self-test feature provides a three point 
check on beacon operation, as well as providing a con- 
tinuous audible confidence signal when operating in 
distress mode. Provision is also made for connection to 
a remote automatic erecting antenna when the unit is 
stowed in a life-jacket. A choice of lithium, mercury°or 
manganese alkaline battery types is available, 


Specifications 

Dimensions: 130 x 80 x 37.5 mm 

Weight: 0.565 kg 

Operating duration: 24 h at 0°C on distress 
Power output: (beacon mode) 400 mW 
(speech mode) 100 mW 


Status 
In service with Royal Navy, British Army and Royal Air 
Force aircrew. 


Contractor 
Graseby Dynamics Ltd. 


RT160 SARSAT survival beacon 


The RT160 survival beacon has been developed by 
Graseby as part of a worldwide search and rescue sys- 
tem. This system, known as SARSAT (Search And Res- 
cue Satellite Aided Tracking), is operated jointly by the 
CIS and Western countries using four satellites to 
monitor the world surface continually for distress sig- 
nals. The distress beacons are normally stowed aboard 
lifeboats and life rafts and taken in survival packs by air- 
crew members. In emergency situations signals are 
emitted automatically, relayed by a repeater/processor 
on the satellite to the nearest ground terminal and 
onwards to a mission control centre. The system is ca- 
pable of handling multiple distress calls should there 
be more than one survival craft or if there are several 
simultaneous incidents. The beacons are used by civil 
airlines, military aircraft and shipping companies. 


The Graseby beacon operates on a frequency of 
121.5 MHz and 406 MHz and transmits a 5 W, 400 milli- 
second burst every 50 seconds. The signal data format 
consists of the class of user, country of.originyidentity  -, 
and type of emergency. It is a compact unit which 7 
includes batteries to give an operating life of 48 hours. 
Specifications py 
Dimensions: 240 x 90 x 60 mm 
Weight: (including batteries) 2.5 kg 


‘Power output: 5 W 


Contractor 
Graseby Dynamics Ltd. 


The Graseby RT160 SARSAT survival beacon 


RT200 Series personal locator 


beacons 
The RT200 Series personal locator beacons are com- 
pact lightweight devices which will save valuable space 
and weight in survival suits and flying jackets. The bea- 
cons are suited to both the military and civil role of 
search and rescue and transmit on both 121.5 MHz and 
243 MHz or 121.5 MHz only or 243 MHz only. Range is 
typically 75 to 100 nm (138.9 to 185 km) at 10 000 ft. 
The Series is satellite compatible and meets the 
requirements of NATO STANAG 3281. Manual or 
automatic activation is possible and a choice of 


either manganese alkaline or lithium battery types are 
available according to environmental or shelf life 
required. 


Specifications 

Dimensions: 120 x 63 x 35 mm 
Weight: 0.43 kg 

Power output: 300 mW PEP 
Operating life: 24 h at 0°C 


Contractor 
Graseby Dynamics Ltd. 


The Graseby RT200 Series personal locator 
beacon 
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Integration of JTIDS in tanker 
. aircraft 
“Logica has been awarded a contract to carry out the 
. project definition study for the intregration of the Joint 
+ Tctical Information Distribution System (JTIDS) into 
- Royal Air Force VC10 and TriStar tanker aircraft. Logica 


‘is acting as prime contractor with GEC-Plessey Avion- : 


ics as principal subcontractor and bid partner. 


~*JTIDS is a key element in the management and con- . 


trol of UK air defence assets and will be fitted to many 
frontline aircraft. Its deployment will permit secure tacti- 
cal data to ‘be transmitted to operational aircraft, pre- 
senting the aircrew with a realtime picture of the 
movements of friendly and hostile aircraft. 


Contractor 
Logica Defence & Civil Government Ltd. 


Logos speech recognition system 
Logos is a family of high performance continuous 
speech recognition systems developed by Logica to 
allow control by human voice. Logos represents a sig- 
nificant advance over isolated and connected word rec- 
ognisers, allowing continuous real-time recognition of 
spoken ‘phrases of any length froma predefined 
vocabulary. Although primarily a speaker dependent 


“ system, Logos has also been used successfully in a. 


” speaker independent mode. An example of this was the 
Alvey Vodis project demonstrator where a real-time 


database enquiry system using speaker independent 
recognition over the public telephone network was 
demonstrated.. 

The system uses dynamic time-warping techniques 
for matching incoming utterances to stored Speaker 


stemplates; it also allows a set of word Sequence rules to f 
-Re flexibly defined to reduce the number of. active 
;words at ‘each decision point. in the didlogue, while 


“incteasing the accuracy of the result and minimising 


" the computation needed. Key factors -in determining 


the configuration required for a particular application 
are the number of possible ‘utterances at any given 


"point in a dialogue, the maximum vocabulary size and 


the response time needed. 

The Logos algorithm includes an acoustic analysis 
technique to improve, recognition in noisy environ- 
ments such as aircraft cockpits. Prior to using the sys- 
tem a speaker enrolls by providing samples of the 
utterances which he wishes to have recognised in oper- 
ation. In the case of direct voice input for the cockpit, 
the pilot would provide these at a custom ground sta- 
tion. Optimum reference templates would then be semi- 
automatically produced by the use of mathematical 
techniques, and these would be-loaded into the air- 


- borne cassette for use during the mission. 


' The.current model is the Logos 386/20 based ona 
20 Muz Intel 386 processor with TMS32020 front end, 
packaged either as a desktop or rack-mounted model. 
-Other:implementations based on DSP cards, forexam- 
ple, in other hardware environments can be realised. 


The desktop version of the Logica Logos 386/20 


The standard Logos 386/20 is recommended for initial 
application development and assessment of the pro- 
posed application’s suitability for speech input. 


Status 

In production. Logos was originally designed for the UK 
Government’s Joint Speech Research Unit. Logica has 
signed licence agreements for the development of 
flight qualified Logos systems with Smiths Industries 
and Racal Acoustics. 


Contractor 
Logica Defence & Civil Government Ltd. 


Advanced airborne speech 
recogniser for ASR 1000 


Marconi developed the Model ASR 1000 speech recog- 
niser to meet the UK Ministry of Defence’s require- 
ments for an advanced airborne speech recogniser. Its 
development has followed an evolutionary path after 
successful flight trials by the Defence Research Agency 
of other Marconi speech recognisers such as SR-128 
and Macrospeak in Tornado, Buccaneer and BAe 1-11 
aircraft and the Wessex helicopter. The system incor- 
porates the advanced technology of the Macrospeak 
commercial recogniser with additional enhancements 
to meet the DRA’s specific requirements for accurate 
performance in the noisy environment of fast jet air- 
craft, where lower signal to noise ratios are normal. A 
complementary ground-based speech template prep- 
aration facility uses advanced statistical techniques to 
produce robust templates for better performance when 
the pilot is under stress and other cases where the vari- 
able nature of speech has proved to be a problem in the 
past. 

The ASR 1000 is a speaker dependent 1000-word 
continuous recogniser suitable for two-crew operation 
and performs its tasks in real-time. It features automatic 
gain control with a dynamic noise mask and can 
implement a true finite state syntax for each crew mem- 
ber. It is contained in a 2 ATR case but the technology, 
when proved, will be customised to meet customers’ 


*¢ + 
bad, 


Marconi has developed this speech recognition 
unit 


specific requirements for integration in advanced 
avionics and other critical areas. 

Applications will include its use by aircrew to control 
communications, navigation and weapon delivery sys- 
tems; it will also be used for low bitrate 
communications. 


Specifications 
Dimensions: 2 ATR short 
Vocabulary size: 1000 words 


Status 
In service. 


Contractor 
Marconi Defence Systems Ltd Secure Radio Division. 


Aerolink HF transmission system 
Aerolink is an aircraft-to-ground two-way data HF trans- 
mission system, designed to be used in conjunction 
with existing avionics equipment. The system consists 
of an airborne component and a ground component. 
Aerolink formulates and communicates routine mess- 
ages and data, such as technical and crew reports, 
between aircraft in flight and ground operations centres 
anywhere in the world. 

The Aerolink airborne component comprises a con- 
trol display unit, computer and HF modem. The control 
display unit has an LCD screen and keyboard. It pro- 
vides computer data terminal control of the HF modem, 
automated message management and cockpit printer 
control. The Aerolink computer provides aircraft inter- 
faces and VHF communications management. Data- 
busses including ARINC 429 are accessed, providing 
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for automatic data processing. The computer also pro- 
vides automatic HF radio frequency management and 
can be enhanced to provide optional interfaces such as 
a cabin terminal. The HF modem controls the onboard 
HF transceiver via standard audio interfaces. Polled 
radio signals from the ground assist the flight crew in 
finding workable frequencies. 

The Aerolink system also includes interfaces that en- 
able data to be passed via ACARS-compatible VHF 
networks. 


Contractor 
Marconi Defence Systems Ltd Secure Radio Division. 


Helicopter secure speech system 
Marconi has developed the helicopter secure speech 
system to provide high quality secure voice encrypted 
communications for military helicopters, to interface 
with the existing avionics and be interoperable with the 
current secure ground-based communications system. 
The equipment is easily fitted for specific missions or 
roles, or may be used as a permanent fixed installation. 

The system comprises the Digital Master Unit (DMU) 
with integral VHF FM ARC-340 radio and encryption 
equipment. Multiple user access is provided within the 
aircraft by means of user selector boxes over which the 
pilot has overall control via the Master Control Unit 
(MCU). A crew member may therefore operate over a 
secure net within the aircraft or to the ground if 
required. Features of the system include full air certifi- 
cation to military specification, transilluminated con- 
trols with a night vision facility and a rebroadcast and 
intercom facility. 


Specifications 

Dimensions: (DMU) 420 x 540 x 237 mm 
(MCU) 147 x 97 x 60 mm 

(USB) 147 x 97 X 60 mm 

(controller) 153 x 203 x 205 mm 

Weight: (DMU) 24.3 kg 

(MCU) 0.6 kg 

(USB) 1.1 kg 

(controller) 2.6 kg 


Status 
In production. 


Contractor 
Marconi Defence Systems Ltd Secure Radio Division. 


LPC-10 JTIDS vocoder 


The LPC-10 vocoder board was developed by Marconi 
to convert analogue speech to narrowband digital data 
at 2.4 kbits/s, for incorporation in the UK Joint Tactical 
Information Distribution System (JTIDS) based on the 
GEC-Marconi Electronics Systems JTIDS Class 2 Ter- 
minal. Distribution is to the agreed US/UK/NATO stan- 
dard for LPC-10. Operation is half-duplex and audio 
bandwidth is 100 Hz to 3.6 kHz. Power consumption is 
20 W maximum. 


Specifications 
Dimensions: 315 x 165 x 25 mm 


Contractor 
Marconi Defence Systems Ltd Secure Radio Division. 


MarCrypDix Air secure speech 
system 


MarCrypDix Air is a secure speech encryption equip- 
ment developed specifically for installation in civil and 
military aircraft. It is designed to interface with any air- 
borne digital communication system and provides high 
grade speech and data encryption. There is storage for 
eight different key variables or code settings, fully auto- 
matic synchronisation with zero error extension and 
negligible range degradation. 

The key variables are generated by a key manage- 
ment unit and are inserted either manually, using a hex- 
adecimal keyboard, or may be generated automatically 
within the key management unit using a true random 
noise generator. Transfer of the key variables from the 
management unit to the encryption unit is 
accomplished by a key fill gun. This is a battery-oper- 
ated, pocket-sized device with an internal memory sys- 
tem, data interfacing being performed optically. Key 
variables stored within the gun can be transmitted to 


any number of encryption units. Provision is also made 
for the instant erasure of all information stored within 
the gun’s memory. The number of key variables is 21, 
with a key variable length of 128 bits, plus a further 16 
bits set uniquely for each customer. 

The equipment is self-monitoring and will inhibit 
transmission should any fault occur in the equipment, 
thus ensuring that sensitive information cannot be 
transmitted with less than complete protection. 

Although MarCrypDix Air has been designed for the 
airborne environment, the same unit, suitably mounted, 
can be employed in a ground role for ground-to-air or 
ship-to-air communication. 


Specifications 
Dimensions: 193.5 x 320.5 x 58 mm 
Weight: 4 kg 


Status 
In production and in service. 


Contractor 
Marconi Defence Systems Ltd Secure Radio Division. 


The Marconi MarCrypDix Air secure speech unit 


Voice encoder/decoder 

Marconi Secure Radio (MSR) has developed a channel 
voice encoder/decoder (vocoder) equipment designed 
to operate in environments of high acoustic noise and 
high bit error rates, such as those encountered in tacti- 
cal military roles. The 2400 bits/s vocoder incorporates 
a robust pitch extractor, regenerator and so on. Accord- 
ing to MSR the system provides improved resistance to 
acoustic noise and transmission errors over other 
systems such as linear predictive vocoders. The 
pitch extraction technique is less sensitive to acoustic 
noise and forward error correction, and median 


smoothing/majority vote methods applied to the pitch 
information result in reduced sensitivity to transmission 
errors. 

Good communication has been achieved between 
operators in high acoustic noise and transmission 
conditions. Subjective tests, using standard helmets 
and face-mask microphones, have been carried out ina 
noise chamber where operators were subjected to lev- 
els of 120 dB (typical fighter noise) and 115 dB (fighter 
bomber level), said to be representative of high-speed 
low level flight. Communication could be maintained at 
these noise levels for random transmission error levels 
of up to 2.5 per cent. 

The system is almost completely digital in character 
and is based upon an Intel 8085 microprocessor chip 
combined with a special purpose digital filter bank. It is 
now being manufactured as a four-board pack. 


Specifications 
Dimensions: 51 x 176 x 181 mm 
Weight: 1 kg 


Status 
In production as a four-board pack. 


Contractor 
Marconi Defence Systems Ltd Secure Radio Division. 


VSC 330-A modem 

The VSC 330-A is a modem designed for airborne Sat- 
com terminals operating with geostationary satellites to 
provide highly jam-resistant communications. The 
equipment provides the facilities of a modem, a mul- 
tiplexer and an anti-jamming device. Anti-jam ECCM is 
achieved by a combination of frequency-hopping 
spread-spectrum and a reduction of the link data rate 
giving a better power to bandwidth ratio. Selection of 
hopping rates, widths and link data rate are set up 
manually by means of a front panel touchpad, or may 
be preset and stored within the modem for simple 
selection. 

The power supplies and timing clocks are provided 
centrally within the equipment. The operation of both 
transmit and receive sections of the modem are con- 
trolled by a common front panel. In other respects the 
transmit and receive paths of the equipment are func- 
tionally independent. In the transmit path a data ter- 
minal controller module accepts the data received from 
the terminals and in some cases performs source 
encoding to enable a more efficient transmission. The 
transmit controller buffers, encodes, bit-stuffs and inter- 
leaves the data. In the receive direction the input signal 
from the radio receiver is filtered by a tracking filter, 
amplified and frequency converted. The signal pro- 
cessor demodulates, decodes, de-interleaves and de- 
stuffs the received signal. The data terminal controller 
then provides the interface to the terminal equipment. 
Traffic capability is up to five duplex channels. When 
jamming is less severe, it is able to transmit or receive 
data or speech at data rates in the 2.4 to 16 kbits a sec- 
ond range. 

The front panel of the unit contains all the operating 
switches and controls. Major parameters such as 
power on, signal acquired, buffer store full and micro- 


The Marconi four-board vocoder pack 


processor program running correctly are indicated as 
functioning correctly by light-emitting diodes. Other 
information is displayed numerically on the display 
panel and is selected by means of the touchpad. This 
information includes frequency, hop code, hop bana- 
width, terminal data rate, link data rate, satellite delay 
and receiver noise level. 


The VSC 330 is available in two other versions: the 
VSC 330-L for use in vehicles and the VSC 330-S for 
naval applications. 


Specifications 
Dimensions: (rack-mounted) 483 x 178 mm 
Weight: 27 kg 
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Status 

The VSC 330 has been purchased by the UK Ministry of 
Defence for all three services and is also in service with 
NATO. 


Contractor 
Marconi Defence Systems Ltd Secure Radio Division. 


Military aircraft Satcom terminal 
Matra Marconi Space UK has developed a SHF Satcom 
system capable of providing airborne Military Aircraft 
Satcom TERminal (MASTER) beyond line-of-sight com- 
munications to military users. The terminal is interoper- 
able with all current SHF military satellites such as 
Skynet, NATO, DSCS, Hispasat and Syracuse, and en- 
ables a highly secure reliable link to be established at 
voice and data rates up to 16 kbps, depending upon 
the system requirements. The system was designed in 
collaboration with the UK MoD to provide a high avail- 
ability alternative to current HF communications. 

The terminal can provide communications with 
almost 100% availability, even at extreme altitudes, on 
all medium to large aircraft and helicopters during oper- 
ational manoeuvres. A prime feature of the MASTER is 
the cost-effective compact mechanical antenna with a 
12-18 in dish. This example is constrained to these 
dimensions so as to operate in the tail fin radome of 
Royal Air Force maritime patrol Nimrod aircraft. It is also 
suitable for fuselage mounting and the overall system 
has provided satisfactory communications through the 
rotors of a Sea King helicopter. 

The unit is supported by a suite of rack-mounted RF 
and baseband equipments. The subsystems are of a 
modular design, enabling a flexible approach towards a 
range of customer requirements. 


Status 

The terminal has undergone extensive flight trails which 
have been successful in proving the design concepts 
and algorithms. 


Contractor 
Matra Marconi Space UK. 


% 


ee = 


The Matra Marconi airborne satellite communications antenna 


ULK 200 Series RPV data link 

The ULK 200 Series data link is intended to meet the 
requirements of present and future military airborne 
Remotely Piloted Vehicle (RPV) programmes. It permits 
the transfer of data, video and telemetry range and 
bearing information from the RPV to the ground and of 
control signals from the ground to the RPV. 

The transceivers allow full-duplex operation and 
employ QPSK digital modulation which is the optimum 
digital modulation scheme for preventing errors 
induced by a noisy channel. Digital transmission has 
the advantage of allowing several sensors to be mul- 
tiplexed on to one link. TV, FLIR and sonar may be inter- 
faced with ease. Spread spectrum coding of the control 
and telemetry data gives resistance to jamming and 
interference and lowers the probability of interception. 
Operation in the J-band with high gain low side-lobe 
antennas, together with multichannel operation and 
transmit power control, further reduces susceptibility to 
jamming and interference. Burst mode up-link trans- 
mission is also possible. 

The equipment is of lightweight and ruggedised con- 
struction, designed primarily for remotely piloted air- 
craft. Other applications include ground-based static or 
robotic vehicle applications. Optional DPCM codecs 
for video applications can be supplied. The digital 
stream may be coded to provide a number of additional 
capabilities, for example digital bit-rate reduction tech- 
niques, further increasing the link efficiency. 

A typical link will enable communication to be main- 
tained at ranges of 27 nm (50 km) and beyond using 
low transmit powers. The RPV range is derived from 
round trip timing on the command and telemetry sig- 
nals, whilst bearing information may be derived from a 
monopulse antenna capability at the ground terminal. 

The ULK 200 Series modules incorporate facilities 
for a preflight test. Units are designed to meet airborne 
military environmental specifications and operate over 
an ambient temperature range of -30 to +40°C. 


Specifications 

Volume: <6 | 

Weight: <2 kg 

Frequency: 14.5 to 15.5 GHz 
Power supply: 28 V DC 
Number of channels: typically 5 
Data rates: (Sensor) 24 Mbits/s 
(telemetry) 3.2 kbits/s 
(command) 3.2 kbits/s 

Location accuracy (RMS): (range) 24m, (bearing) 
1 mrad 


Contractor 
Northern Telecom Europe Ltd. 


ULK 300 Series analogue data 

link 

The ULK 300 Series is a range of solid-state multichan- 
nel D-band radio link equipment capable of transmitting 
video and control signals. It is intended for use with mili- 
tary airborne Remotely Piloted Vehicles (RPV) and 
other unattended sensors such as static ground-based 
or robotic vehicles. The RPV terminal allows full band- 
width CCIR format video signals and status data to be 
transmitted as an FM video microwave carrier with the 
status information multiplexed into the video blanking 
interval. 

In addition to receiving such information, the control 
terminal transmits FSK modulated command data to be 
received by the remote terminal. This may be trans- 
mitted in bursts during the video blanking interval in 
simplex mode or continuously with the duplex option. 
Simplex mode reduces the frequency spectrum 
required for a single RPV link to 30 MHz. Selective 
addressing of the air vehicles allows multi-vehicle 
control on a single channel. Operation at D-band 
results in low path losses. Burst mode transmission, 
multichannel operation and transmit power control 


reduce the susceptibility to jamming and interference. 
RPV range may be derived from the command and sta- 
tus signals, whilst bearing information may be derived 
from an optional monopulse capability at the ground 
terminal. 

The equipment uses lightweight construction tech- 
niques to provide the minimum payload for small RPVs. 
For unobstructed line-of-sight airborne applications 
ranges of up to 21.5 nm (40 km) are possible. Units are 
designed to meet military airborne environmental 
specifications and operate over an ambient tempera- 
ture range of -10 to +60°C. 


Specifications 

Volume: <2 | 

Weight: <1 kg 

Power supply: 28 V DC 

Operating frequency: 1-2 GHz 

Number of channels: typically 6 

Data rates: (burst) 1 Mbit/s, (average) 2.4 kbauds 


Contractor 
Northern Telecom Europe Ltd. 


ULK 400 Series video link 


The ULK 400 Series is a range of solid-state multichan- 
nel J-band radio link equipment capable of transmitting 
video and control signals. It is intended for use with mili- 
tary airborne Remotely Piloted Vehicles (RPV). 

The air vehicle transceiver allows video signals and 
status data to be transmitted as an FM video microwave 
carrier with the status information multiplexed into the 
video blanking interval. In addition to receiving such 
information, the ground station transceiver transmits 
FSK modulated command data to be received by the air 
vehicle transceiver. This is transmitted in bursts during 
the video blanking interval in semi-duplex mode. Semi- 
duplex mode reduces the frequency spectrum required 
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for a single RPV to less than 30 MHz. Selective address- 
ing of the air vehicles allows multi-vehicle control on a 
single channel. Operation at J-band using high-gain low 
sidelobe antennas, together with burst mode trans- 
mission, multichannel operation and transmit power 
control, reduces the susceptibility to jamming and 
interference. 

RPV range may be derived from the command and 
status signals, whilst bearing information may be 
derived from an optional monopulse capability at the 


ground station transceiver. The equipment uses light- 
weight construction techniques to provide the mini- 
mum payload for small remotely piloted vehicles. 
For unobstructed line-of-sight airborne applications 
ranges of up to 27nm (50 km) are possible using 
low transmit power. Units are designed to meet normal 
military airborne environmental specifications and 
operate over an ambient temperature range of -30 to 
+40°C. 


Specifications 

Volume: <3 | 

Weight: <2.5 kg 

Power supply: 28 V DC 

Operating frequency: 14.5-15.5 GHz 

Number of channels: typically 6 

Data rate: (burst) 1 Mbit/s, (average) 2.4 kbauds 


Contractor 
Northern Telecom Europe Ltd. 


Contran VHF protection system 
The Contran VHF protection system is designed to 
eliminate weaknesses within the VHF communications 
system by preventing conflicting transmissions which 
disrupt information transfer and unintentional trans- 
missions which block communications channels. 

The unit prevents simultaneous transmissions by 
monitoring channel activity and also guards against 
stuck microphone situations, giving a visual warning at 
20 s and then stopping transmission after 30 s. 


Specifications 
Dimensions: 25.4 x 194 x 318 mm 
Weight: <1.5 kg max 


Contractor 
Penny & Giles Avionic Systems Ltd. 


Automatic voice alert device 

The Automatic Voice Alert Device (AVAD) stores prere- 
corded human speech in digitised form and operates 
under microprocessor control to assemble messages 
from words or phrases held in a vocabulary store. Since 
the voice is not synthesised, it can be either male or 
female in any language, to provide the appropriate 
degree of stress and urgency for any situation. Racal 
says that high quality reproduction ensures that the 
voice remains recognisable and intelligible under all 
conditions. 

Message priority order, repetition rate and volume 
are programmable to individual requirements to pro- 
vide the maximum information to aircrew without dis- 
rupting their primary tasks. Racal claims that existing 
discrete audio warning systems can be replaced by 
AVAD with a minimum of installation cost and 
complexity. 

There are three units in the current AVAD range: the 
V694, V695 and V697. 


V694 

The AVAD V694 is designed to integrate and control au- 
dio alerts keyed by signals from system sensors and 
push-buttons. The message format is completely flex- 
ible and the system conforms to ARINC 577 audible 
warning systems and ARINC 726 flight warning com- 
puter systems for civil aviation applications. 

Up to four minutes of prerecorded speech can be 
encoded and stored as a vocabulary of messages, 
phrases, words and tones. Messages can be con- 
structed using words and phrases drawn from the unit 
memory under software control. This allows the total 
duration of all messages to exceed the vocabulary by a 
considerable amount. Up to 15 message channels are 
based on positive or zero volt keying. Four channels 
can respond to variable DC voltage inputs, offering a 
sensitivity of up to 256 logic switching steps across the 
input range. A stabilised 5 V DC output is available for 
use as a reference for an external potentiometer. Typi- 
cal variable readouts might be aircraft altitude, electri- 
cal system voltages or engine pressure ratios. 

Unit operation and vocabulary store may be defined 
by the user and program software allows control of 
each message cycle. Each message has normal, 
regrade and test priority values assigned to it. The out- 
put sequence is then controlled by the regrade and test 
inputs. 

There are two audio outputs, one for a telephone or 


The Racal AVAD automatic voice alert devices: V694 (left) and V697 (right) 


headset and the other for driving a loudspeaker direct. 
The nominal level of each output can be adjusted by 
individual potentiometers offering a 20 dB range, with 
the relative volume of each message or message for- 
mat under software control. The complete message for- 
mat including repetition rate, pauses, message 
inhibit/de-inhibit and tones, may be similarly controlled. 
A key input is provided which inhibits any message in 
progress without affecting other keyed messages. A 
message will remain inhibited until its sensor input is 
removed and re-applied. Alternatively, the inhibit may 
be removed after a specified time if the warning mess- 
age keyline remains activated during this period. 

Full test/reset facilities provide fast checking of unit 
operation. Correct operation of the microprocessor 
and amplifier circuitry and control program status are 
continuously self-monitored. In the event of a fault con- 
dition, both audio outputs are automatically inhibited 


and a fail output is provided to activate an indicator to 
warn of unit failure. 


V695 

The V695 is a smaller seven-channel unit with micropro- 
cessor control. It offers all the programming flexibility of 
the V694 but has a storage capacity of 9 seconds. 


V697 

The V697 provides a single output for applications in 
which only one warning such as ‘fire’ or ‘pull up’ is 
required. A second keyline may be used to provide a 
system enable/disable input. The V697 can be enabled 
by either positive or zero volt keying and the resultant 
warning output can be either a continuous or one mess- 
age cycle per key event. 


All the above units provide a bandwidth of 100 Hz to 


4 kHz. Audio distortion is less than 4 per cent. Volume 
is preset and adjustable by 20 dB. The V694 is also pro- 
grammable to different levels for each message and 
variation during messages. The operating temperature 
range of all units is from —40 to +70°C. 


Specifications 

Dimensions: (V694) 165 x 115 x 51 mm 
(V695) 134 x 61 x 32 mm 

(V697) 110 x 50 x 28 mm 

Weight: (V694) 0.95 kg 

(V695) 0.2 kg 

(V697) 0.14 kg 


Status 

In production and in worldwide service with a variety of 
fixed- and rotary-wing aircraft. The V694 has been 
ordered for Royal Air Force Puma helicopters in a con- 
tract worth £500 000. 


Contractor 
Racal Acoustics Ltd. 


RA800 integrated digital audio 


control system 
Designed to satisfy the present and envisaged future 
requirements for audio management, the RA800 Inte- 
grated Digital Audio Control System (IDACS) can be 
installed in a variety of military and civil fixed-wing air- 
craft and helicopters with a minimum of custom engin- 
eering to integrate and control all the audio signals. 
Control, interfacing and amplification is provided for 
all audio equipment on the aircraft, together with a 
sophisticated and flexible intercom network for the 
crew. Cross-talk and interference are reduced to a mini- 
mum and control is exercised over MIL-STD-1553B or 
ARINC 429 databus links. A single communications au- 
dio management unit can support up to eight major 
crew stations or intercom nets, providing interfacing 
and control for up to eight transmitter/receivers, eight 
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Two control units from the Racal Acoustics RA800 
series 


receivers, eight unswitched audios and four recorder 
outputs. Options include voice and tone alerting, eight- 
second audio recall, speech security and active noise 
reduction. Built-in test routines and dual separate 
power supplies ensure increased reliability and failure 
damage protection. 


Status 

Development systems for the British Aerospace EAP 
demonstrator, Hawk and Westland/Agusta EH 101 
have been completed. In production for the British 
Aerospace Hawk. 


Contractor 
Racal Acoustics Ltd. 


Six-Ninety Series audio amplifiers 
Racal’s Six-Ninety Series of audio amplifiers has been 
developed to meet the requirements of aircraft inter- 
communication, microphone conversion and ampilifi- 
cation, audio isolation, telephone and loudspeaker 
drive. Units in the range are said to be able to satisfy the 
onboard requirements of any type of aircraft. Inputs at 
telephone, electromagnetic, dynamic or carbon levels 
can be accommodated to provide operational flexibility 
with corresponding outputs to suit impedances of most 
current telephones, headsets or loudspeakers. 

A special version, the A697 Cockpit Voice Recorder 
(CVR) summing amplifier is designed to meet all poss- 
ible needs in aircraft having to satisfy the mandatory 
requirement for CVR installations. All audio signals 
monitored by the pilot, co-pilot and a third crew mem- 
ber, together with hot mike signals in all control column 
switch modes, can be recorded on channels of a CVR 
in association with a separate ‘area’ microphone. 

The A697 can also provide the interface between air- 
craft audio systems from different manufacturers. Elec- 
tromagnetic, dynamic or carbon microphones may be 
employed and input may be made to any one of several 
approved CVR systems. 

In the A6912, a development of the A697, the third 
crew member audio summing circuitry has been 
replaced by circuitry enabling helicopter rotor speed to 
be recorded. Signals relating to the rotor speed are tak- 
en from a tachometer, encoded in the A6912 and 
recorded on one channel of the CVR. 


Status 
In production. 


Contractor 
Racal Acoustics Ltd. 
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Racal Six-Ninety series station boxes and 
amplifiers 


Six-Ninety Series station boxes 
Racal’s Six-Ninety Series station boxes are designed to 
meet a diverse range of intercommunication and audio 
integration requirements in light aviation, civil and mili- 
tary roles. The communication control systems range 
from simple-to-operate single station boxes for light air- 
craft to multistation box fits for military aircraft fulfilling a 
variety of roles including AEW, ASW, MR and search 
and rescue tasks. The Six-Ninety series boxes are ver- 
satile, interchangeable units which may be adapted to 
control large numbers of transmitters, receivers, inter- 
communication facilities and mic/tel types. 

Standard or adaptively engineered units are used to 
assemble Six-Ninety communication control systems 
which can be used irrespective of transceiver, navaid or 
headset type and regardless of impedance or input/ 
output levels. Facia panel engraving, lighting, colour, 
switch use and electrical characteristics are configured 
to meet either new or retrofitted systems in both fixed- 
wing aircraft and helicopters. 


Status 
In production and in service. 


Contractor 
Racal Acoustics Ltd. 


BCC306 helicopter VHF/FM 


transmitter/receiver 

The BCC306 is a development of the Clansman RT351 
VHF receiver/transmitter in service with the British 
Army for vehicle and manpack use and is intended for 
tactical use between airborne and ground units. The 
BCC306 provides air-to-ground and air-to-air voice com- 
munications over the 30 to 76 MHz frequency range, 
giving 1841 channels at 25 kHz spacing. The equip- 
ment functions in the single frequency simplex mode 
and uses F3E narrowband modulation. It is simple to 
operate with channel selection and all other control 
functions via a remote control unit. 

The system consists of the transmitter/receiver, 
remote control unit, power supply unit, antenna tuning 
unit and an aircraft interface unit, with an overall weight 
of 10.37 kg. The transmitter/receiver is an RT351 
equipment from which all the controls have been 
removed and resited on a remote control unit near the 
pilot. 

The tuning unit is capable of tuning the 1.7 m whip 
antenna over the complete frequency range. The unit 
does not require frequency setting or antenna 
impedance information, antenna matching and tuning 
being carried out automatically following operation of 
the appropriate switch on the control unit. 


Status 
In operational service with the UK and other armed 
forces. Although developed originally for installation in 
helicopters, especially the Westland Wessex, the 
equipment has also been fitted in various types of light 
aircraft. 


Contractor 
Racal-Tacticom Ltd. 


Jaguar-U (BCC 72) UHF radio 


The Racal Jaguar-U system is a range of radio com- 
munications equipment operating in the UHF band, 
available for airborne, shipborne and land use. The air- 
borne version, BCC 72, is designed to operate over the 
frequency range 225 to 400 MHz and provides fixed fre- 
quency or frequency-hopping FM with selectable 
encryption, and fixed frequency AM compatible with 
current operational systems. It provides 7000 channels 
at 25 kHz spacing, with 30 programmable channels 
(including a Guard channel on the distress frequency of 
243 MHz) with flexibility to select clear, secure, fixed 
and hopping modes. 

Design of Jaguar-U is based on experience gained in 
the Jaguar-V systems and employs the same method of 


medium speed frequency hopping to protect against 
interception, direction finding and jamming. To simplify 
frequency management, the 225 to 400 MHz band has 
been divided into 13 sub-bands, allowing the co-sited 
operation of multiple radio systems without inter- 
ference. However, the radio can also be programmed 
to use any one of three larger hop bands. In either 
mode, orthogonal hop sets are available to assist fre- 
quency management. Large numbers of nets can oper- 
ate in the same frequency bands and individual bands 
can be barred to avoid jamming or to protect other fixed 
frequency stations. Selective communication can be 
performed within an individual net, or conversely a 
radio can be selectively barred from a net should it be 
captured. Once the radios have been programmed with 
hop codes and frequencies they synchronise automati- 
cally without the need for time of day input. Communi- 
cations security is also enhanced by the use of either a 
built-in encryption unit using a second keystream gen- 
erator or any external 16 kbits/s system in fixed or fre- 
quency-hopping modes. 

The airborne BCC 72 system consists of a rack- 
mounted transceiver and a panel-mounted control/dis- 
play unit. The transceiver provides output powers of ei- 
ther 10 mW or 15 W on FM and 40 mW or 40 W PEP on 
AM, output level being selected on the controller. Two 
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control/display units are available, depending on the 
aircraft requirements. The BCC 584B controller gives 
full manual selection of any of the 7000 channels, plus 
selection of the 30 programmable channels, hopping or 
fixed mode selection, low or high power selection and 
frequency/mode display by light-emitting diodes. The 
alternative BCC 584C controller provides for selection 
of the 30 programmable channels and the operating 
mode. 


Specifications 

Dimensions: (transceiver) 230 x 90 x 350 mm 
(controller BCC 584B) 145 x 66 x 104 mm 
(controller BCC 584C) 62 x 168 x 110 mm 
Weight: (transceiver) 6.5 kg 

(controller BCC 584B/C) 0.8 kg 


Status 


In production and in service with a number of forces. Less 
OFF. 


Contractor % ; 


Racal-Tacticom Ltd. 


The Racal-Tacticom BCC 72 transceiver and BCC 584B control 


406 Series search and rescue 


homing system 

The 406 Series search and rescue homing system is a 
complete self-contained unit which interfaces with a 
pair of antennas to provide left/right steering infor- 
mation on atransmission source. It is designed to moni- 
tor the 121.5, 156.8, 243 and 406 MHz distress 
frequencies, process the information and display it on 
an analogue indicator. Should homing be selected for a 
particular frequency, monitoring of the other frequen- 
cies is maintained. 

Construction of the unit is modular so that the con- 
troller can be separately mounted and the receiver can 
be omitted, allowing interface with external radio 
systems. 


Specifications 

Dimensions: 147 x 67 X 139 mm 

Weight: 1 kg nominal 

Power supply: 22-32 V DC, <500 mA at 28 V 
Frequency: (Type 406-01) 121.5, 156.8, 243 MHz plus 
a channel within 1 MHz of one of these 

(406-02) 121.5, 156.8, 243 and 406 MHz plus a channel 
within 1 MHz of one of these 


Contractor 
Techtest Ltd. 
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The Techtest Series 406 search and rescue 
homing system 
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Apollo VHF transceivers 

Il Morrow manufactures a range of VHF transceivers 
including the Model 704 and Model 706. Each provides 
760 channels in the range 118.0 to 136.975 MHz at 
25 kHz spacing. Each also has the facility to select the 
emergency channel at one touch of a button and the 
Model 706 has 10 preset channels. The Model 704 has 


a backlit LCD display, while the 706 has a yellow LED 
display. 


Specifications 
Dimensions and weight: 
(Model 704) 60 x 89 x 206 mm, 1.16 kg 


(Model 706) 38 x 160 x 259 mm, 1.38 kg 
Power supply: (Both models) 13.75 V DC 


Contractor 
I Morrow Inc. 


Data link system 

The data link system is an ACARS (ARINC Communi- 
cations Addressing and Reporting System) digital link 
used for data management between aircraft and the air- 
line’s base. Messages can be downlinked through the 
VHF communications transceiver to a central process- 
ing system which determines the registration and flight 
number of the aircraft and the nature and destination of 
the message, and then processes the message. Infor- 
mation can also be uplinked to the aircraft in the same 
manner. Messages are entered manually using the con- 
trol unit keyboard. The data link system can also inter- 
face with appropriate aircraft systems for automatic 
reporting of data, including the weather radar indicator, 
for extended display of information. 

Optional items include a dedicated hard-copy 
printer, a management terminal for use by the cabin 
crew and a 20 page display memory. Provisions have 
been made for additional ARINC 429 input/output 
ports, checklist and multifunction display interface and 
HF modem. 

The family of AlliedSignal data link products includes 
the MUA-45A management unit, CNA-45A and 
CNA-45B control units, CDA-45B cabin management 
terminal, PTA-45A and PTA-45B data printers, AUA-45A 
data acquisition unit and HDA-45A hand-held terminal. 

The MUA-45A management unit controls all data link 


Units of the AlliedSignal MUA-45 data link set include (left to right) the CNA-45B control unit, AUA-45A 
data acquisition unit, CDA-45B cabin management terminal, HDA-45A hand-held terminal, MUA-45A 
management unit and PTA-45B data printer 


functions on the aircraft. It interfaces with and pro- 
cesses data between all onboard systems and the 
ground. Data link messages are sent via the VHF com- 
munication transceiver using ARINC/SITA or company 
assigned frequencies. The MUA-45A tunes the desired 
frequency for data communication and also acts as a 


control head for the radio in the voice mode. The 
MUA-45A has a self-contained GMT clock and a large 
expandable memory. 

The CNA-45A and CNA-45B control units provide 
pilot interface to the management unit. The CNA-45A 
has a single line of 16 characters. However, when the 


data link is interfaced with a digital weather radar indi- 
cator the indicator’s CRT offers a full page colour dis- 
play of messages, including uplinked weather maps 
and turbulence plots, rather than just the co-ordinates. 
The CNA-45B features a 4 in diagonal display which 
accommodates 16 lines of 22 characters each, provid- 
ing a full page of data on a dedicated screen. Both con- 
trol units utilise an easy-to-read menu entry system, with 
a full alphanumeric keyboard with positive action keys. 
They have full function capability and free-text format- 
ting for unlimited message transmission. 

The CDA-45B cabin management terminal enables 
flight attendants to send and receive messages 
directly, without interfering with the flight crew. It offers 
a reliable, economical and easy-to-use method of 
record-keeping and communications concerning cabin 
activities. 

The PTA-45B data printer provides printed copy of 
uplinked messages, flight plans and graphics on 
receipt of a hard copy request from the control unit. The 
data printer can print any data link message displayed 
on the radar indicator. The PTA-45B is an ARINC 740 
multiport printer. 

The AUA-45A data acquisition unit provides the inter- 
face to gather information from any aircraft analogue or 
digital sensor and processes it into ACARS format for 
downlinking. Information can be provided automati- 
cally or upon request from either the pilot or the ground. 
The AUA-45A also accepts uplinks from the data link for 
various user-defined functions including uplink 
requests for data, parameter changes or format 
changes for downlinks. 

The HDA-45A hand-held terminal provides a point-of- 
sale terminal for duty-free and audio/video sales. It pro- 
vides currency conversions, issues receipts, records 
sales and delivers telex message capability to the pass- 
enger’s seat. The magnetic strip reader enables credit 
card transactions and retrieval of coded boarding pass 
information. 


Status 

In production. The system has been installed by Delta, 
Piedmont, Air France and Cathay Pacific airlines. In 
March 1986 AlliedSignal reported that the systems 
operational with Delta Air Lines were giving an MTBF in 
excess of 5000 hours. 


Contractor 
AlliedSignal Air Transport Avionics. 


RTA-44A VHF transceiver 
The RTA-44A is designed to be a highly reliable VHF 
transceiver for sharp clear voice communications. 
Many of the RTA-44A’s performance capabilities come 
from a single microprocessor which is utilised in the 
computer architecture of the transceiver for high firm- 
ware reliability, a minimum parts count and reduced 
power usage. The microprocessor also provides the 
desired flexibility for offset operation and power-on 
channel tuning. 

The transmitter consists of linear amplifier stages 
connected by microstrip impedance matching sec- 
tions. These eliminate conventional interstage coupling 
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capacitors and inductors along with their inherent fail- 
ures and misadjustments. 

The receiver features a programmable RF attenuator 
controlled by an off-channel signal sensor which auto- 
matically varies the attenuation to maintain a maximum 
desired/undesired signal input to the preselector. This 
makes the rejection of signals possible, even when an 
onboard transmitter isolated by 30dB is being 
operated. 

The microprocessor reduces maintenance time by 
monitoring pertinent modes throughout the trans- 
ceiver, allowing a thorough fault analysis and fault iso- 
lation routine to be conducted down _ to 
subassembly/module level. Failed subassemblies are 
identified by an alphanumeric code displayed on the 
HEX LED display. 

Three dedicated buffers and an 8-bit analogue-to- 
digital converter are utilised in the computer architec- 
ture to monitor all events external to the microcomputer 
for BITE signal processing. 


Specifications 

Weight: 4.1 kg 

Frequency range: 118-137.975 MHz 
Number of channels: 800 at 25 kHz spacing 


Status 
In production. 


629 


The MUA-45 data link 
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The AlliedSignal RTA-44A VHF communications 
transceiver 


Contractor 
AlliedSignal Air Transport Avionics. 


AN/ARC-199 HF radio 
The AlliedSignal AN/ARC-199 is a solid-state HF com- 
munications system providing 280 000 channels in the 
frequency band 2 to 30 MHz. It incorporates power 
management and low probability of intercept with sel- 
ectable power output of 4, 40 or 150 W PEP. Twenty 
channels can be preselected for instantaneous recall 
and use. Automatic recognition of incoming messages 
by a selective addressing system is used. 

The radio is microprocessor-controlled and contains 
a dual MIL-STD-1553B databus interface. Remote con- 
trol can be provided through this interface, as well as 
through a dedicated keyboard/CRT display controller. 
The equipment can operate with both voice and data 
formats and can be used in clear or with encryption 
devices. The CRT display is compatible with NVG. The 
antenna coupler is able to tune a variety of antennas 
throughout the frequency range, including long open 
wires, grounded wires, whips and shunt antennas. 


Specifications 
Weight: 14.5 kg 


Status 
In service on US Army helicopters. 


Contractor 
AlliedSignal General Aviation Avionics. 


AN/ARC-200 HF radio 

The AN/ARC-200 is an HF/SSB communications sys- 
tem providing 280 000 channels in the 2 to 30 MHz fre- 
quency band. It is intended primarily for fighter aircraft 
and is similar in many respects to the AN/ARC-199. 
Power management, with a low probability of intercept, 
is incorporated and a selectable output power of 4, 40 
or 150 W PEP is provided. Twenty channels can be pre- 
selected for instantaneous recall and use. Automatic 


recognition of incoming messages by a selective 
addressing system is used. Channel scanning, speech 
processing and selective squelch are provided. 

A McDonnell Aircraft Avionics MDC-A3818 multiplex 
control bus is incorporated and remote contro! of the 
system is provided through this interface. Operation in 
clear or with encryption devices is available. 


Specifications 
Weight: 18.2 kg 


Status 
Selected for the US Air Force F-16A in a contract esti- 
mated to be worth more than $30 million. The AN/ 
ARC-200 is also on the Royal Australian Air Force 
F/A-18 


Contractor 
AlliedSignal General Aviation Avionics. 
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KFM 985 VHF/UHF transceiver 

The KFM 985 is designed to be mounted in aircraft for 
air-to-ground communication with handheld, mobile or 
base station radios. It can communicate on 148- 
174 MHz VHF, 450-512 MHz UHF or 403-457 MHz 
downband UHF. With two transceivers in a single case, 
any combination of up to two of these bands can be 
selected. The dual transceiver design also means that 
one of the radios can be used as a full-time Guard 
receiver. 


Status 
FCC type acceptance has been received for the KFM 
985. 


Contractor 
AlliedSignal General Aviation Avionics. 


KHF-950 HF radio 

Introduced in February 1981, AlliedSignal’s first HF sys- 
tem, the KHF-950, has coverage up to 29.999 MHz and 
can consequently offer a full choice of 280 000 fre- 
quencies at 100 Hz spacing. The system operates in 
USB, LSB and AM modes. Transmitter output in each 
SSB mode is 150 W PEP and 35 W average over the full 
frequency range. 

The KHF-950 employs synthesised frequency gener- 
ation techniques and uses microprocessor-control for 
easy in-flight operation. It possesses a non-volatile 
memory which allows preselection storage for up to 99 
channels and their appropriate modes but, in addition, 
allows the user to tune manually to any other frequency 
within the covered bandwidth without disturbance to 
the stored presets. 

Operation may be either simplex, for normal air traffic 
or similar communication, or semi-duplex which per- 
mits patch-through into public utility telephone circuits. 
Provision is also made for a Selcal facility and the dedi- 
cated circuits enable continuous Selcal monitoring to 
be maintained without having to select the AM mode. 

A feature of the KHF-950 is its automatic antenna tu- 
ning capability, an operation carried out by simply key- 
ing the microphone. AlliedSignal claims that the system 
will operate satisfactorily on antennas only 10 ft long. It 
will also tune to fixed-rod aerials and towel-rail antennas 
used on helicopters. AlliedSignal has developed equip- 
ment to facilitate operation from shunt and notch 
antenna systems. 

The KHF-950 system comprises the KCU-951 all digi- 
tal remote controller, the KAC-952 power amplifier/ 
antenna coupler and the KTR-953 transmitter/receiver. 
The remote controller (or frequency selector) is 
designed for panel mounting and presents channel, fre- 
quency and mode selection data on a self-dimming gas 
discharge numeric display. 

An optional controller is the KFS-954 which is also 
panel-mounted and measures only 14.5 cm?. This unit 
contains storage for all 176 ITU maritime radiotele- 
phone channels plus additional preselected simplex air 
traffic or conventional airborne communication chan- 
nels. By pre-programming the ITU channels, it is poss- 
ible for the operator to call any radiotelephone station 
without having to select the separate transmit and 
receive channels manually. The operator merely sel- 
ects the radiotelephone mode and the required chan- 
nel. The KHF-950 also interfaces with teletype and 
facsimile systems and a dual installation equipment 
allows dual frequency reception from a single antenna. 


Specifications 
Weight: 9.16 kg 


Status 

In production and service. The system has been widely 
adopted and has been installed in aircraft such as Can- 
adair Challenger, Gulfstream G Ill, Lear 55, Citation III 
and Falcon 50. The KHF-950 has also been selected by 
the US Army for helicopters. 


Contractor 
AlliedSignal General Aviation Avionics. 


KHF-970 HF radio 

The KHF-970 is a derivative of the KHF-950 HF/SSB air- 
borne radio which has been adapted specifically for 
military use. Selection of the system for nap of the earth 
helicopter communications, an application for which 


The AlliedSignal AN/ARC-200 HF/SSB radio 


The KHF-950 radio system with (left to right) the KAC-952 power amplifier, the KCU-9517 control/display 


unit and the KTR-953 transmitter/receiver 


The AlliedSignal KHF-950 radio in dual configuration 


HF is now recognised as being superior to VHF, was 
announced by the US Army in 1982. A surface vehicle 
version for military use has been designated KVR-980. 

The KHF-970 covers the HF band from 2 to 
29.999 MHz, providing 280 000 channels at 100 kHz 
increments. Transmitted output power is 150 W. Preset 
channel selection from a non-volatile memory is also 
provided but, unlike the KHF-950, all channels and fre- 
quencies are selected on a keyboard and displayed on 
a CRT. 

Other features include scanning of preset channels 
and provision for multiple selective addressing, fre- 
quency link analysis and for automated communi- 
cations operating instructions. 


Status 
In production. The US Army contract covers initial 
design and provides four one-year production options. 


The total contract could cover more than 3000 systems 
and is valued at approximately $40 million over a five- 
year period. 


Contractor 
AlliedSignal General Aviation Avionics. 


KHF-990 HF radio 
The KHF-990 HF radio is a helicopter system which 
draws on technology used in the company’s airborne 
KHF-950 and marine KMC-95 systems. It provides 
280 000 channels in the 2 to 30 MHz HF band at fre- 
quency increments of 100 kHz. Modulation is in SSB 
mode and transmitted output power is 150 W PEP. 
The KHF-990 has been optimised for helicopter oper- 
ation. It uses the miniature KFS-594 controller, a 
KAC-992 combined antenna coupler/probe antenna 


and a remotely located KTR-993 receiver/exciter/ 
power amplifier. This combination provides a fully cap- 
able yet lightweight system. 

The KFS-594 controller provides access to 176 per- 
manently programmed ITU marine radiotelephone 
channels and to 19 programmable channels which may 
be selected or retuned by the pilot. The KAC-992 is an 
automatic, digital antenna coupler which is self-con- 
tained in the end of a probe antenna system. It may be 
mounted externally or internally with only the probe por- 
tion of the antenna protruding from the aircraft. 

The KTR-993 receiver/exciter/power amplifier can 
be mounted in any convenient location within the heli- 
copter with no restrictions on proximity to the other two 
units. It meets the TSO requirements for explosion- 
proof, drip-proof and salt-spray categories. 


Specifications 
Weight: 9.9 kg 


Status 
In production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KMA 24 and KMA 24H audio 


control systems 

AlliedSignal’s KMA 24 and KMA 24H are compact, 
lightweight systems for the integrated control of a num- 
ber of radio communication and navigation systems. 
Designed principally for the general aviation sector, 
they are single box units for panel mounting. 

The KMA 24 can control up to three transmitter/ 
receivers and six receivers, including an internal marker 
beacon receiver for which it contains an automatically 
dimmed three light presentation. In the 24H version, the 
internal marker beacon facility is replaced by a five sta- 
tion hot microphone intercom and associated volume 
control. The 24H’s marker switches control audio from 
an external marker beacon receiver. This system also 
features switching which gives the pilot’s microphone 
priority over that of the co-pilot. 

Both units provide transmitter/receiver and receiver 
outputs to speakers, headphones or both. A separate 
headphone isolation amplifier maintains constant 
noise-free volume levels even when several receivers 
are keyed simultaneously. When a microphone is 
keyed, all receivers are automatically muted to elimin- 
ate feedback. Both systems are offered in a choice of 
eight configurations with a number of different optional 
facilities. 

The KMA 24 has two rows of alternate action push- 
buttons which control all receiver audio distribution 
functions. The top row selects receivers for the cockpit 
speaker and the lower row for headphones. Each row is 
independent of the other and allows selection of 
speaker, headphones or both for all receiver combi- 
nations. A rotary selector switch connects the micro- 
phone to either Comm 1 or Comm 2 and an additional 
switch position permits selection of either HF or radio- 
telephone. International models of the KMA 24 are 
available with an HF switch position. Other switch pos- 
itions allow selection of cabin address and ramp hailer 
facilities. 

When the microphone is switched off, power to the 
speaker amplifier and the marker beacon is cut but the 
headphone amplifier remains operative. An additional 
option is the choice of an auto feature or an additional 
receiver such as an ADF. When engaged, this auto fea- 
ture automatically matches the corresponding receiver 
audio with the selected transmitter. The unit operates 
from either 13.75 or 27.5 V supplies without any need 
for adaptors or converters. 

The KMA 24 has a built-in crystal-controlled super- 
heterodyne marker beacon receiver with a three-light 
display in which, claims AlliedSignal, good selectivity 
eliminates interference from FM and television broad- 
cast stations. Automatic dimming circuits adjust the 
brightness of the lamps to a level appropriate to ambi- 
ent cockpit lighting. Push-button controls are provided 
for sensitivity selection and lamp test. The unit can also 
drive remote marker beacon lights. 

The marker beacon receiver system in the KMA 24H, 
is replaced by an intercom unit which handles up to five 
microphone inputs and six parallel connected head- 
sets. A public address position replaces the Int position 
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KTR 993 


KAC 992 


KFS 594 


The AlliedSignal KHF-990 radio for helicopters 


for the microphone switch. This arrangement allows 
either pilot or co-pilot to make public address 
announcements in aircraft equipped with a cabin 
speaker. If amarker beacon system is required in an air- 
craft equipped with the 24H model, the AlliedSignal KR 
21 unit can be used to provide audio beacon signals to 
the KMA 24H system. The KR 21 is self-contained and 
can be mounted on the panel. It has a similar light dis- 
play to that of the KMA 24 unit. 

Both the KMA 24 and the KMA 24H systems have two 
unswitched inputs which can be used to connect 
additional facilities such as a radio altimeter audio alert 
or a ringing signal from a radiotelephone. The systems 
are operable over a temperature range from -20 to 
+55°C or up to 70°C for brief periods. 


Specifications 

Dimensions: (length behind panel) (KMA 24) 172 mm 
(KMA 24h) 173 x 33 xX 159 mm 

Weight: 0.77 kg 


Status 
In production and service. 


Contractor 
AlliedSignal General Aviation Avionics. 


KT-96 UHF radiotelephone 


The KT-96 UHF radiotelephone provides air-to-ground 
communication facilities for interconnection with public 
telephone networks. Operating in duplex mode, the 
system provides 12 transmission channels in the 459.7 
to 459.975 MHz band and 13 reception channels in the 
454.675 to 454.975 MHz band. The additional recep- 
tion channel is for ringing tone signalling purposes. 
Transmitted output power is 10 W minimum. 

Typical operating ranges are quoted as 110nm 
(177 km) at 10 000 ft and 220 nm (354 km) at 40 000 ft. 
The system may be connected to a KMA 24 audio con- 
sole for use with a cabin speaker and a microphone or 
optionally, to a conventional telephone handset and 
hook-switch. 

The system is of solid-state construction, employing 
both silicon transistors and integrated circuitry. Oper- 
ating temperature range is from —15 to +55°C. 


Specifications 
Dimensions: 159 x 41 x 230 mm 
Weight: 1.59 kg 


Status 
In service but no longer in production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KTR 908 VHF transceiver 

The KTR 908 is a remote-mounted airborne VHF com- 
munications transceiver with a standard frequency 
range of 118 to 135.975 MHz and channel spacing of 
25 kHz. An optional extension to 151.975 MHz is avail- 
able. Power output is 20 W from a 28V DC power 


supply and storage of active and standby frequencies is 
provided. It is operated from a cockpit-mounted 
KFS 598 controller which requires 57 mm panel space. 


Specifications 
Dimensions: (transceiver) 147 x 45 x 299 mm 
Weight: (transceiver) 1.6 kg 


Status 
In operational service with the US Army and National 
Guard. 


Contractor 
AlliedSignal General Aviation Avionics. 


KTR 909 UHF transceiver 

The all solid-state KTR 909 transceiver operates in the 
225-399.975 MHz range in 25 kHz increments and is 
capable of 10 W of transmitter power. Weighing only 
2.09 kg, the compact system includes the KTR 909 
remote mounted transceiver and the Gold Crown Ill 
KFS 599A control head. The KFS 599A is offered in two 
versions: with standard gas discharge display or with 
ANVIS NVG compatible display. 

The KFS 599A can be tuned by dialling in the desired 
operating frequency or by selecting any of the 20 user- 
programmable channels. 

The KTR 909 is capable of operating with tandem 
KFS 599A control heads designated as master and 
slave, which is ideally suited for training applications. 
Additionally, one version of the KTR 909 can be tuned 
via compatible radio management systems, such as the 
AlliedSignal RMS 555 or FMS systems with frequency 
management. 

Dual monitoring capability allows the KTR 909 to 
monitor either the main receiver, the Guard receiver or 
both simultaneously. 

The KTR 909 offers 1000 Hz tone modulation used in 
DF operations. In addition, it provides an ADF mode 
which allows the unit to perform the tuning function for 
remote ADF systems. This function, when interfaced 
with peripheral DF equipment, permits an ADF indi- 
cator to be used as a bearing indicator for DF 
operations. 


Status 
Deliveries were expected to begin during the first quar- 
ter of 1993. 


Contractor 
AlliedSignal General Aviation Avionics. 


KX 99 hand-held transceiver 
The KX 99 is a communications transceiver with a navi- 
gation capability. It covers the frequency ranges 108 to 
136.975 Mhz and 161.5 to 163.175 MHz at 25 kHz 
channel spacing for communications and 50 kHz spac- 
ing for navigation. 

The KX 99 features 760 communications channels, 
VOR mode with built-in course deviation indicator and 
radial/bearing readouts on all 160 VOR frequencies, 
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seven National Weather Service channels and 10 pro- 
grammable memory channels. It includes frequency 
scan and channel modes and has a transmit sidetone. 
The display is an illuminated liquid crystal display. 


Specifications 

Dimensions: 203.2 x 66 x 40.6 mm 
Weight: 0.79 kg 

Power output: 1.5 W nominal 


Contractor 
AlliedSignal General Aviation Avionics. 


The AlliedSignal KX 99 hand-held transceiver 


KY 92 VHF transceiver 


The KY 92 is a VHF transmitter/receiver which provides 
two-way communication on 720 channels, at 25 kHz 
increments, in the 118 to 135.975 MHz band. Band- 
width is wider in receive mode, the receiver section 
extending coverage down to 116 MHz. Transmitter out- 
put power is 7 W. 

The system is of all solid-state construction and 
employs digital synthesis techniques for frequency 
generation. It features a field-effect transistor RF ampli- 
fier and mixer stage to enhance interference-free recep- 
tion and a crystal filter for added protection against 
interference from adjacent channels. 

Squelch control is automatic but manual override is 
provided for optimisation of reception from distant sta- 
tions. Volume control is sufficiently adjustable to permit 
the use of either headset or cabin speaker audio 
output. 

The entire system is contained in a single unit 
designed for panel mounting. It is operable over a tem- 
perature range from —20 to +55°C or up to 70°C for 
short periods. 


Specifications 
Dimensions: 159 x 38 x 267 mm 
Weight: 1.27 kg 


Status 
In service but no longer in production. 


Contractor 
AlliedSignal General Aviation Avionics. 


KY 96A and KY 97A VHF 


communications transceivers 

The KY 96A and KY 97A VHF communications trans- 
ceivers are identical in all respects except that the KY 
96A operates at 28 V, while the KY 97A operates at 
14 V. Frequency coverage is from 118 to 136.975 MHz 
at 25 kHz spacing. 

Both the active and a standby frequency are dis- 
played on the illuminated liquid crystal display and the 
set is switched between the two by a single button 
push. Up to nine channels can be programmed into the 
non-volatile memory. The transceivers feature audio 
levelling so that weak signals are automatically 


amplified and strong signals are muted and are 
equipped with an audio amplifier to drive a speaker 
for those installations not equipped with an audio 
panel. 


Specifications 

Dimensions: 33 x 158.8 x 266.7 mm 
Weight: 1.32 kg 

Power output: 5 W min 

Frequency range: 118-136.975 MHz 
Temperature range: —20 to +55°C 


Contractor 
AlliedSignal General Aviation Avionics. 


The KY 96A VHF communications transceiver 


KY 196A and KY 197A VHF 


transceivers 

During 1987 AlliedSignal updated the KY 196 and 197 
transceiver with the addition of some new features, des- 
ignating the new transceivers KY 196A and KY 197A. 

The KY 196A is a compact lightweight panel- 
mounted transmitter/receiver particularly suitable for 
light aircraft. It covers the VHF band from 118 to 
136.975 MHz in which range 760 channels are pro- 
vided; channels are selectable at increments of 25 or 
50 kHz. One of the features of the update is the expan- 
sion of the frequency coverage by 1 MHz at the top end 
of the range. 

A principal feature of the system is that a second fre- 
quency in addition to the one in use may be stored for 
immediate selection. Both the operating and standby 
frequencies are presented on a self-dimming gas dis- 
charge display in a window on the front panel. When the 
standby channel is selected the former operating chan- 
nel is entered into the standby store. Non-volatile stor- 
age, provided by an electrically alterable read-only 
memory chip, ensures both frequencies remain stored 
when the power supply is off or disconnected. No sep- 
arate memory power supply is required. 

The KY 197A differs from the KY 196A in that the for- 
mer has a transmitted output power of 10 W(7 Win the 
KY 197) whereas the latter has a 16 W output. Also the 
KY 197A operates at 14 V and the KY 196A at 28 V. 

Solid-state construction is employed throughout. 
The system is microprocessor-controlled and digital 
synthesis techniques are used for frequency gener- 
ation. A MOSFET RF amplifier and mixer stage is used 
to provide clear signal reception. 

Operating temperature range is from —20 to +55°C 
but short-term operation is possible at temperatures up 
to 70°C. 

Other improvements in the upgrade include a bigger 
selection knob, lighted push-buttons, pilot programma- 
ble lighting and dimming levels and a facility which 
detects a stuck microphone and stops transmission 
after two minutes. 


Specifications 
Dimensions: 159 x 33 x 267 mm 
Weight: 1.45 kg 


Status 
In production and service. 
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The KY 197A VHF communications transceiver 
display 


RMS 555 radio management 


system 

The RMS 555 offers high technology features and per- 
formance in a compact RMU 556 control/display unit, 
driven by a % ATR dwarf KDA 557 data adapter. Utilis- 
ing a 3.6 in diagonal CRT display, the RMU 556 pro- 
vides a multitude of different pages, including the 
normal active frequency, memory and diagnostic 
pages. 

Line item push-buttons provide quick access to each 
of the frequencies to be selected. Positive detent con- 
centric knobs are used to provide secure input of fre- 
quency, channel or codes. 

In a dual RMS installation, the pilot and co-pilot can 
each tune all radios in the system, including the cross- 
side radios. Each RMS is capable of handling 17 differ- 
ent pieces of equipment via an ARINC 429 databus, 
including three VHF comms, dual navs, dual Tacans, 
dual ADFs, dual DMEs, dual ATCRBs or Mode S tran- 
sponders, dual MLS and TCAS. 

Standby frequencies for comm, nav and ADF allow 
for flip-flop tuning. The memory capability of the RMS 
555 system also allows the pilot to store up to 20 pilot- 
programmable frequencies for each VHF comm, 10 for 
each ADF and 10 for each Tacan. 


Specifications 

Dimensions: (data adapter) 99 x 85.9 x 231mm 
(control/display unit) 152.4 x 62.6 x 231 mm 
(configuration module) 53.3 x 40.5 x 38.6 mm 
Weight: (data adapter) 1.87 kg 

(control/display unit) 1.46 kg 

(configuration module) 0.046 kg 

Power supply: 28 V DC, 1.25A 


Contractor 
AlliedSignal General Aviation Avionics. 


The RMS 555 radio management system with the 
KDA 557 data adapter (left) and the RMU 556 
control/display unit (right) 


The VCS 40 VHF communication system with (left) 
the CD 402B control/display unit and (right) the VC 
401B digital transceiver 


VCS 40 VHF communication 


system 

The VCS 40 VHF communication system is an all-digital 
transceiver employing microprocessor-controlled cir- 
cuitry. It incorporates a full complement of AlliedSignal 
Series Ill performance features including 20 W solid- 
state transmitter, continuous transmit capability at 
reduced power, white-on-black dichroic liquid crystal 


frequency display, 760-channel operation at 25 kHz 
spacing over 118 to 136.975 MHz, optional 1360-chan- 
nel extension up to 151.975 MHz, built-in Selcal and 
ACARS capability and automatic self-test and 
diagnostics. 

The VCS 40 consists of the VC 401B digital trans- 
ceiver and the panel-mounted CD 402B control/display 
unit. 
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Specifications 

Dimensions: (transceiver) 104 x 101.6 x 333.6 mm 
(control/display unit) 63.5 « 80 x 63.5 mm 

Weight: (transceiver) 2.78 kg 

(control/display unit) 0.27 kg 

Power supply: 18-33 V DC, (receive) 0.5 A, (transmit) 
4.5A 

Operating altitude: up to 55 000 ft 


Contractor 
AlliedSignal General Aviation Avionics. 


AN/ARC-84 VHF nav/com radio 


The AN/ARC-84 is a military navigation and communi- 
cations radio system operating in the VHF band. For 
communications purposes it provides 360 channels in 
the frequency range 118 to 136 MHz and covers a fur- 
ther 200 channels in the range 108 to 118 MHz for 
reception of VOR and ILS navigation aids. Channel sep- 
aration throughout the entire frequency coverage is 
50 kHz. Transmitter power output is 25 W and the sys- 
tem operates in FM mode. Duplex transmit/receive 
mode is available over the frequency ranges 124 to 
127 MHz and 133 to 136 MHz. 

The system comprises three major units: separate 
transmitter and receiver sections and a remote control- 
ler. Transmitter and receiver both employ a mixture of 
conventional thermionic valve and solid-state tech- 
nology. Crystal-controlled synthesis techniques are 
used for frequency generation. The ARC-84 is operable 
over a temperature range of —40 to +50°C at pressure 
altitudes of up to 30 000 ft. 


Specifications 

Dimensions: (transmitter) 200 x 91 x 444 mm 
(receiver) 197 X 63 xX 368 mm 

(controller) 48 x 146 x 143 mm 

Weight: (transmitter) 6.8 kg 

(receiver) 4.8 kg 

(controllers) 0.72 kg 


Status 
In service. 


Contractor 
Allied Technology Inc. 


AN/ARC-101 VHF nav/com radio 
The AN/ARC-101 is a military combined VHF navi- 
gation and communications radio system which has 


many similarities to the AN/ARC-84 system. The 
ARC-101, however, provides over 680 communication 
channels in the frequency range 116 to 150 MHz and 
880 channels over the range 108 to 152 MHz for com- 
munication and VOR/ILS reception respectively. Chan- 
nel spacing throughout is in increments of 50 kHz. 
Transmitter power output is 20 W. 

Like the ARC-84, the ARC-101 employs a mix of 
thermionic valve and solid-state technology and has 
separate, remote controlled transmitter and receiver 
sections with crystal-controlled, synthesised frequency 
generation. The ARC-101 can operate to pressure alti- 
tudes up to 55 000 ft over the -40 to +70°C tempera- 
ture range. 


Status 
In service aboard a number of US Navy maritime patrol 
aircraft. 


Contractor 
Allied Technology Inc. 


C-7307/ARC-51A and C-8616/ 


ARC-51B controllers 

The C-7307/ARC-51A is used for the manual control of 
the AN/ARC-51A, AN/ARC-51AX and similar variants of 
the AN/ARC-51A radio sets. The C-8616/ARC-51B is 
used for the manual control of the AN/ARC-51B, AN/ 
ARC-51BX, RT-767/ARC-51B, RT-742/ARC-51BX, 
RT767B/ ARC-51B and RT-742/ARC-51BxX radio sets. 
Information on the AN/ARC-51 UHF_ transmitter/ 
receiver series is given under the Lapointe Industries 
entry. 

Both control sets enable a manual selection of any of 
3500 frequencies over the range 225 to 400 MHz in 
25 kHz steps. Up to 20 frequencies can be preset into a 
memory drum for immediate access by the operator. A 
hinged cover plate at the top of the panel is raised to 


display a legend, a slot containing eight movable pins 
and an adjustment tool. Using the legend on the under- 
side of the cover, the operator can programme each of 
the 20 channels with any frequency within the range. 


Specifications 
Dimensions: 125 x 136 x 106 mm 
Weight: 1.72 kg 


Contractor 
Allied Technology Inc. 


ID-1752/ARC and ID-1472/ 
ARC-51A frequency channel 


indicators 

The ID-1752/ARC and ID-1472/ARC-51A are frequency 
channel indicators designed for use in conjunction with 
the AN/ARC-51A controllers described in the previous 
entry. They provide a remote display of the frequency 
selected and are normally used when the mounting 
position of the associated controller is advantageous 
for manual adjustment but awkward for visual obser- 
vation. They can be mounted at any reasonable dis- 
tance from the controller. 


Specifications 
Dimensions: (length) 101 mm x (diameter) 51 mm 
(mounting flange) 63 x 63 mm 


Contractor 
Allied Technology Inc. 


A601-16 voice warning system 

The A601-16 voice warning system module was 
designed to replace the many equipment tones and 
warning horns with more intelligible voice messages. 
The voice warning system can monitor aircraft subsys- 
tem signals and provide verbal information of failures 
and threats, giving the existing audio system enhanced 
performance and increased man/machine interface for 
reduced pilot response time. The upgrade module can 
interface existing aircraft subsystems to the intercom 
audio with minimal cost and rewiring. 

Non-volatile storage offers 16 messages or 40 sec- 
onds of memory output. The digital chip memory can 
be customised to any combination of high quality 
speech and tone reproduction. Priority message con- 
trol will process multiple inputs by priority and then 
resume handling lower priority messages. There is a 
mute control for the pilot for message acknowledge- 
ment and a circuit self-test function. The voice warning 
system can be provided with a cockpit visual message 
display. 


Status 
In production. The voice warning system is designed 
for MH-47E and MH-60K helicopters. 


Contractor 
Andrea Radio Corporation. 


Active noise cancellation system 
The Andrea Active Noise Cancellation (ANC) system is 
a modular system that will interface the headset with 
the existing intercom system. The control module per- 
forms the noise cancelling functions and is placed ina 
remote-mounted location from the headset. The ANC 
headset system will operate in high noise environments 
in excess of 100 dB and deliver improved isolation from 
noise over conventional headset designs. The system 
also gives the existing audio equipment enhanced clar- 
ity and performance. 

The ANC headset system increases intelligibility of 
transmitted speech by digitising and isolating voice 
from noise. The ANC circuitry also actively monitors 
noise at the ear and produces anti-noise 180° out of 
phase, actively cancelling the ambient noise within the 
headset. The control circuitry can be preprogrammed 
to operate in specific application noise environments, 
so the cancellation function can be tuned to cancel spe- 
cific noise frequencies. By placing the ANC headset 
electronics in a remote module, a lightweight headset 
format can be utilised to reduce size and increase com- 
fort. The conventional military headset can therefore be 
upgraded to achieve active noise cancellation 
performance. 

Andrea claims that the ANC headset system is adapt- 
able to conventional military headsets, increases 
ICS performance, headset comfort and reliability, 


considerably reduces the cost of individual noise can- 
celling headsets and offers lower size, weight and 
power consumption over current noise cancelling 
headset designs. 


Status 
In the prototype phase. 


Contractor 
Andrea Radio Corporation. 
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AvFax airborne facsimile machine 
The AvFax airborne facsimile machine provides fac- 
simile performance in an airborne environment. It is 
designed to withstand the shock and vibration of con- 
tinuous inflight use. 

The system offers the opportunity for passengers 
and crew to transmit written data from an aircraft to the 
ground. AvFax is user-friendly, operating just like a typi- 
cal fax machine. Behind the scenes, it interfaces with 
the satellite data unit of satcom systems. It can also 
interface with cabin terminal units to provide maximum 
channel utilisation. It will not interfere with normal voice 
communication operations. For billing convenience, a 
credit card reader is integrated into the unit. A self- 
contained power supply functions on 115V AC, 
400 Hz. The unit meets all applicable DO-160C require- 
ments and FAR Part 25.853 on flammability and 
toxicity. 


Status 
In production for several international carriers. 


Contractor 
AVTECH Corporation. 


The AvFax airborne facsimile machine 


Audio selector panels 
The AVTECH audio selector panel provides complete 
selection and volume control of audio communications 
for cockpit crews of transport aircraft. These panels are 
custom designed and manufactured specifically for 
each aircraft application, whether supplied as standard 
equipment by the airframe manufacturer or specified 
as buyer-furnished equipment by the purchasing 
airline. 

The panels are designed to minimise cross-talk and 
spurious noise, while maximising fidelity and reliability. 


Status 

In production and in service with British Airways Boeing 
757 and 767 aircraft and a number of other aircraft 
types, including the Boeing 737-300 and de Havilland 
DHC-8. Selected for the McDonnell Douglas MD-80 and 
flight test MD-90 aircraft. 


Contractor 
AVTECH Corporation. 


AVTECH 5140-1 and 5144-1 audio selector panels 
for the Boeing 737-300 


Cockpit voice recorder audio 


mixer 

The Cockpit Voice Recorder (CVR) audio mixer is 
designed to comply with FAA regulations mandating 
cockpit voice recorders for all multi-engined turbine- 
powered aircraft that require two crew members and 
seat six or more passengers. The CVR audio mixer 


AVTECH 5060-1 audio selector panels for the de Havilland DHC-8 


sums and routes audio signals from microphones, 
headphones and speakers to the cockpit voice 
recorder. It also provides hot mic biasing, adjustable 
channels for balancing audio levels and paired pins to 
make installation easy and economical. Both single and 
dual station units are available. The systems are quali- 
fied to TSO C50c requirements. 


Contractor 
AVTECH Corporation. 


The AVTECH cockpit voice recorder audio mixer 


Digital control audio system 

At the heart of each Digital Signal Processing (DSP) au- 
dio system is the digital signal processor. DSP circuitry 
gives flight crews crisp drift-free audio communications 
with few electronic parts and dramatically increased 
reliability over analogue systems, extending system 
flexibility through software add-on features. 

AVTECH DSP systems consist of a Remote Elec- 
tronics Unit (REU), plus an Audio Control Panel (ACP) 
for each user. In operation, control switch selections 
are made at the ACP, then multiplexed and sent on to 
the REU. All analogue audio signals are also sent to the 
REU where they are filtered and converted to digital 


The digital control audio system consists of audio 
control panels (left) and a remote electronics unit 


(right) 


signals. The resulting digital audio is selected, ampli- 
fied, filtered and summed in the DSP circuit according 
to control selections. After processing, the digital audio 
signal is converted back to analogue for distribution to 
the user. All processing is done at microprocessor 
speeds resulting in real-time audio communication with 
crisp digitally processed quality. Advanced features 
include a digital control bus between each flight-deck 
ACP, BITE to monitor and report digitally on system 
operational integrity and advanced data reporting via 
an ARINC 629 interface to other aircraft systems. Jack 
panels, headsets, microphones and speakers provide 
audio signal input/output, completing the system. 


Status 
In production for the Boeing 777, Saab 2000, Embraer 
CBA-123 and IPTN N250. 


Contractor 
AVTECH Corporation. 


Passenger address/cabin 


interphone system 

Passenger address and cabin interphone systems 
allow passenger address from cockpit crew or flight 
attendants, interphone between crew and attendants, 
boarding music selection, passenger briefings and 
call/announcement chimes. A typical system is con- 
figured with PA amplifier, electronics unit, interphone 
control stations for cockpit crew and flight attendants, 
handset assemblies and cabin speakers. 

A high efficiency PA amplifier features a tracking 
regulator which modulates the amplifier supply voltage 
in accordance with the audio output level. Power dissi- 
pation in the output state is minimised and power con- 
sumption from the input power line is reduced by up to 
50 per cent, decreasing both power demands and heat. 
The inherent low distortion characteristics of the 


The passenger address/cabin interphone system 
includes a PA amplifier (left) and handsets (right) 


circuitry, plus attention to power line filter design, elim- 
inate audible 400 Hz bleedthrough, providing much 
clearer audio communications. For improved reliability, 
the system includes over-temperature cut-out and pro- 
tection against damage due to external short circuits. 
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Status 

In production for the Saab 2000, Dornier D-328, de 
Havilland DHC-8, CASA/IPTN CN-235, Embraer 
EMB-120 and CBA-123, the Canadair Regional Jet and 
the IPTN N250. 
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Contractor 
AVTECH Corporation. 


PA805S power amplifier 

The PA805S power amplifier is a solid-state RF ampli- 
fier intended for use with low band 2200-2300 MHz 
S-band telemetry transmitters where space, weight and 
power consumption are critical. The output power of 
the PA805S is maintained by an automatic leveling con- 
trol circuit, providing a flatness of +0.25 dB, ensuring a 
constant power over the 100 MHz band. 

The PA805S utilises an internal circulator, which 
allows operation into any load impedance without dam- 
age. Output filtering reduces all spurious outputs to 
below 60 dBc. An internal power line regulator ensures 
uniform performance over the range of input voltage. 
The regulator also provides reverse polarity protection 
to the PA805S. 


Specifications 

Dimensions: 76.2 x 50.8 x 12.7 mm 
Weight: 0.11 kg 

Operating temperatures: —54° to +85°C 


Contractor 
Aydin Vector. 


The PA805S power amplifier 


RCC-500 command control 


receiver 

The RCC-500 command control receiver is a multipur- 
pose FM receiver specifically designed to meet the 
stringent electrical, environmental and_ reliability 
requirements of missile terminal flight, while providing 
for a variety of optional configurations determined by 
the addition of external units. 

When combined with an Aydin Vector Series 294-bit 
synchroniser, the RCC-500 receiver may be used to 
recover data, or for command and control when inte- 
grated with the TDC-100 Series command tone 
decoder. 

The RCC-500 receiver (with external decoder) meets 
the requirements of Range Commanders Council 
document 3134-80. An ultra-high Q preselector and 
high IF allow the use of a single heterodyne receiver 
front end which provides a more reliable and cost-effec- 
tive approach over others. The receiver front end has 


The Aydin Vector RCC-500 command control 
receiver 


sufficient dynamic range to meet the susceptibility 
requirements of RCC document 313-80 and MIL- 
STD-461 and 462. 


Contractor 
Aydin Vector. 


ST260 Series UHF transmitters 


ST260 Series UHF transmitters are designed for video 
and telemetry data link operation in tactical weapons 
such as stand-off attack missiles and laser-guided 
bombs. 

The ST260 is completely solid-state. It incorporates a 
mode selectable dual power output of 40 W in high 
power mode and 2 W in low power with other power 
outputs available as an option. The ST260 contains a 
power line regulator, assuring uniform performance 
over the entire allowable input voltage range and com- 
pliance with power line conducted susceptibility and 
interference requirements. An output circulator internal 
to the unit allows operation into any load impedance, 
including short and open circuits. 

The ST260 provides an output frequency stability of 
+0.003 per cent, frequency response of 10 Hz to 6 MHz 
+1.5 dB and deviation sensitivity of +6 MHz. 

Synthesised frequency selection is available in 
1 MHz steps over a 100 MHz band. 


Specifications 
Volume: 869 cm? 
Weight: 1.45 kg 


Contractor 
Aydin Vector. 


The ST260 Series UHF transmitter is used for video 
and telemetry data links 


ST4160S S-band airborne 


transmitter 

The ST4160S forward error corrected 175 W dual fre- 
quency PSK S-band airborne transmitter is rack-mount- 
able and operates on raw 28V aircraft power. 
Convolutional encoding, high output of 160 W mini- 
mum and RS 422 bus compatibility are prime features 
of the ST4160S. Modulation is PCM/PM linear phase 
and data rate is 700 kbits/s convolutional encoded or 
1400 kbits/s non-convolutional encoded. 


The Aydin Vector ST4160S dual-frequency S-band 
airborne transmitter 


A typical application of the airborne ST4160S trans- 
mitter is preparing and relaying digitised video imagery 
and annotated data via a microwave link to a ground 
station in conjunction with the dual side-looking X-band 
digital real-time multilook synthetic aperture radar. The 
electronics in the data network use scrambling and 
convolution encoding to enhance the transmission and 
reception process significantly. 

Principle components of the ST4160S transmitter 
are the Aydin Vector T-700 transmitter and four PA-440 
50 W power amplifiers plus additional electronics. 


Specifications 

Dimensions: 482.6 x 304.8 x 482.6 mm 
Weight: 38.56 kg 

Temperature range: —10 to +50°C 
Frequency stability: +0.003% 


Contractor 
Aydin Vector. 


T-300 Series airborne UHF 


transmitter 
The T-300 Series is a subminiature solid-state crystal 
stabilised UHF/FM transmitter capable of transmitting 
wideband telemetry and digital multiplex signals. It is 
designed for extremely reliable operation in the severe 
environmental flight conditions associated with miss- 
iles, space vehicles or aircraft. 

The T-300 operates at 2200 to 2400 MHz, with a fre- 
quency stability of 0.002 per cent. Power output is 
2 W. The T-300 Series meets IRIG-106-86 standards. 


Specifications 

Dimensions: 63.5 x 38.1 x 19 mm 
Power supply: 28 V DC +4 V 
Temperature range: —20 to +70°C 


Contractor 
Aydin Vector. 


The T-300 subminiature UHF telemetry transmitter 


VSD-100 airborne subcarrier 


discriminator 

The VSD-100 airborne subcarrier discriminator comp- 
lements the VM-100 in video data links. It accepts the 
75 ohm composite video output from a RCC-300 Series 
video receiver, separates the baseband video from the 
subcarrier, demodulates the subcarrier and filters or 
de-emphasises the audio output. The VSD-100 is a fully 
solid-state module employing integrated circuits for all 
active signal processing. The DC response and fre- 
quency stability make the unit ideally suited for PCM 
and PAM applications. The VM-100 Series audio sub- 
carrier and video mixer is designed to operate in con- 
junction with the Aydin Vector Series T100-TV and 
Series ST-400 transmitters. 

The VM-100 contains a subcarrier oscillator which 
provides for the multiplexing of an audio signal with a 
video signal for transmission on a single carrier. In 
addition, the VM-100 contains a video pre-emphasis 
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network and a summing amplifier to multiplex the sub- 
carrier signal internally with the pre-emphasised video. 
The VM-100 contains an internal power supply to 
ensure uniform performance when operated on aircraft 
28 V power. 

The VM-100 is designed to operate into the standard 
75 ohm input impedance of the T100-TV and ST-400 


Series transmitters. The output level is adjustable and 
will provide sufficient drive to operate with a carrier 
transmitter having a deviation sensitivity of +6 MHz/V 
RMS. 


Contractor 
Aydin Vector. 


The Aydin Vector VSD-100 airborne subcarrier 
discriminator 
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Airlink satellite antenna system 

The Ball Airlink phased-array conformal antenna sys- 
tem is designed to provide commercial and military air- 
craft with a telephone service and low-speed data 
transmission using communications satellites. 

The external portion, consisting of two conformal 
antenna arrays less than 7.6 mm thick, is mounted at an 
angle of 45° on opposite sides of the aircraft fuselage. 
This configuration yields a minimum amount of drag 
and can easily be adapted to all aircraft, requiring 
only two 57 mm holes in the aircraft skin to incorporate 
connecting cables. Each antenna array consists of 
20 radiating elements made with printed circuit 
microstrip. 

The system also incorporates a beam steering unit to 
activate the appropriate array and send commands to 
digital phase shifters to point the beam, a diplexer low 
noise amplifier and high gain amplifier. 


Specifications 

Dimensions: (antenna array) 407 x 813 x 7.6 mm 
(beam steering unit) 89 x 265 x 343 mm 
(diplexer/low noise amplifier) 51 x 197 x 282 mm 
(high power amplifier) 193 x 257 x 325 mm 
Weight: (antenna array) 5.3 kg 

(beam steering unit) 7.1 kg 

(diplexer/low noise amplifier) 3 kg 

(high power amplifier) 20 kg 

Power supply: 115 V AC, 400 Hz, single phase 
Frequency range: 1530-1559 MHz, 1626.5-1660.5 MHz 


Status 
Selected by United Airlines and British Airways for Boe- 
ing 777 aircraft. 


Contractor 
Ball Aerospace Systems Group. 


The Ball Airlink antenna system showing the 
conformal array (above) and beam steering unit 
(left), diplexer/low noise amplifier (centre) and 
high power amplifier (right) 


SAM 70 HF/SSB radio 


The SAM 70 is a manually operated HF unit which offers 
broadly the same facilities as the SAM 100 system but 
with only five channels, two of which may be semi- 
duplex, and a lower power output. Modes are the same 
as those for the SAM 100 equipment but power output 
has been increased to 40 W peak power for both SSB 
and AM modes, with a 20 W carrier signal in the latter 
case. 

As with the SAM 100 system, three antenna couplers 
are available for the SAM 70 but in this instance are 
designed for five-channel operation. The same range of 
antenna options is also available. 

A new version of the SAM 70, the SAM 70R, was 
introduced by Brelonix in May 1981. This is a remotely 
controlled version with a miniature controller which pro- 
vides the same operational facilities as the direct man- 
ual control model. 


Specifications 
Dimensions: (transmitter/receiver) 
279 mm 
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(controller) 25 x 159 x 64 mm 
Weight: (transmitter/receiver) 2.3 kg 
(controller) 0.2 kg 


Status 
In production and service. 


Contractor 
Brelonix Corporation. 


SAM 100 HF/SSB radio 


The Brelonix SAM 100 basic equipment provides 10- 
channel HF communication within the frequency band 
2 to 14 MHz. Operating modes are SSB-A3J sup- 
pressed carrier and AM-A3H with 6 dB carrier signal 
and in each case output power is 100 W peak. Two 
channels are available for semi-duplex operation. The 
system is remotely controlled and has voice detecting 
squelch control. Frequency stability remains within 
+ 20 Hz over the temperature range —30 to +60° C. 
Three differing antenna couplers are available: the 


BD model which is manually operated and uses power 
peaking for fine tuning; and the BR and WBR models 
which are both remotely operated. The last is rec- 
ommended by Brelonix for wider frequency response. 
Options include a 5 W audio insulation amplifier and a 
choice of fixed, trapped dipole or whip antennas. 


Specifications 

Dimensions: (transmitter/receiver) 159 x 191 xX 
432 mm 

(controller) 64 x 159 x 89 mm 

Weight: (transmitter/receiver) 5.7 kg 

(controller) 0.45 kg 


Status 
In production and service. 


Contractor 
Brelonix Corporation. 


718U-4A HF transceiver 

The Collins 718U-4A is a 400 W transceiver for use in 
aircraft requiring a high power output while limited by 
weight restrictions. It provides reception and trans- 
mission over the frequency range 2 to 30 MHz in 
100 Hz steps, giving 280 000. channels in USB, LSB, 
AME, continuous wave and data modes. It can replace 
existing 618T transceiver installations in most aircraft 
without modification to existing wiring or aircraft struc- 
ture. The system comprises four units: a transceiver, 
control unit, power amplifier/antenna coupler and 
power supply. A pressurised case can be supplied for 
the latter two units for use in high performance aircraft 
at altitudes up to 69 000 ft. 

A panel-mounted control unit provides frequency 
selection with digital readout of the frequency. Serial 
digital data link control is used between units to mini- 
mise cabling and reduce weight. 


Specifications 

Dimensions: (transceiver) 194 « 124 x 318 mm 
(power amplifier) 194 x 72 x 441 mm 

(power supply) 194 x 75 x 441 mm 

(control) 67 x 146 x 84 mm 

Weight: (transceiver) 6.8 kg 

(power amplifier) 5.12 kg 

(power supply) 7.7 kg 

(controller) 1.03 kg 


Status 
In service with US, Canadian, French and Italian armed 
forces. No longer in production. 


Contractor 
Collins Avionics & Communications Division. 


718U-5M (AN/ARC-174(V)5) HF 
transceiver 

The 718U-5M is an improved version of the 718U-5 
(AN/ARC-174(V)) HF transceiver for use in small aircraft 
and helicopters, providing operation in USB, LSB, 
AME, CW and secure voice modes. It is a half-duplex 
communications system designed to communicate 
with ARINC and maritime radio channels, having 
280 000 channels in the frequency band 2 to 30 MHz. 
The system consists of a transceiver, power amplifier/ 
antenna coupler and a panel-mounted controller, and 
has an output of 100 W maximum. 

The controller incorporates microprocessor tech- 
niques to simplify operation and adds half-duplex capa- 
bility to enable the pilot to transmit on one frequency 
and receive on another, as required in maritime oper- 
ations. The controller non-volatile memory enables 
channels to be preset with mode of operation and the 
transmit and receive frequencies. When in half-duplex 


mode the control automatically selects the frequency 
for transmit, receive and mode, and provides frequency 
and channel information on the incandescent display. 


Status 
In production and service. 


Contractor 
Collins Avionics & Communications Division. 


AM-7440/ARC 100 W high power 
amplifier 
The AM-7440/ARC 100 W high power amplifier covers 
the military UHF frequency range of 225 to 400 MHz 
without tuning. It is designed to provide additional 
power output capability for existing and future airborne 
tactical systems. By increasing transmit power, 
additional signal processing margin is assured for voice 
and data communications. The AM-7440/ARC power 
amplifier is compatible with a wide variety of 5 to 30 W 
transmitters including the AN/ARC-164, AN/ARC-182, 
AN/ARC-210, AN/URC-126, ARC-51, ARC-109, 
ARC-159 and ARC-166 transceivers. 

The AM-7440/ARC provides 100 W AM and 125 W 
FM power output, is compatible with a myriad of exist- 
ing tactical AM and FM airborne equipments and 


provides an additional margin for standard and fre- 
quency-agile communications. The RF amplifier and 
self-contained power supply modules are completely 
solid-state. The power amplifier is completely compat- 
ible with UHF/Satcom DAMA in both the 5 kHz and 
25 kHz modes. 

The high power amplifier provides BIT to unit level, 
with front panel magnetic indicators for isolating faults 
to the module level. The equipment has a predicted 
MTBF of 11 000 hours. 


Specifications 
Dimensions: 254 x 127 x 177.8 mm 
Weight: 6.12 kg 


Status 
In production and in service. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-153 HF radio 

The Collins AN/ARC-153 airborne radio provides 
280 000 channels in the 2 to 30 MHz HF band. Oper- 
ating in AM mode, the system has been specifically 
developed for service aboard US Navy Lockheed 
S-3A ASW aircraft, for which it provides voice and sono- 
buoy data communication. Normal transmitter power 
output is 1 kW but this may be reduced, if desired, to 
400 W. 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-156 UHF radio 


The Collins AN/ARC-156 is an airborne communication 
system which, operating in the UHF band, provides 
7000 channels within the frequency range 225 to 
400 MHz. It was designed for service aboard US Navy 
Lockheed S-3A (where it is designated RT-1017A) and 
Grumman E-2C (RT-1497) aircraft and operates in AM, 
FM and FSK modes. Transmitter power output is 30 W 
in AM and more than 100 W in FM and FSK. A secure 
speech mode is also available. 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-157 HF radio 

The Collins AN/ARC-157 military airborne long-range 
communication system covers the HF band from 2 to 
30 MHz, providing 280 000 channels at intervals of 
100 kHz. Operating modes include USB and LSB in 
voice and data transmission and, additionally, LSB in 
data transmission only. Maximum transmitter output 
power is 1 kW. 

The system operates over a temperature range from 
—54 to +55°C with operation for up to 30 minutes at tem- 
peratures up to 71°C. Maximum operational pressure 
altitude is 15 000 ft. 


Specifications 
Dimensions: 255 x 562 « 584 mm 
Weight: 46.75 kg 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-158 UHF transceiver 

The AN/ARC-158 is an all solid-state UHF transceiver, 
known as the RT-1017, which is the main component of 
the AN/ARC-158 communications system for the US 
Navy Grumman E-2C aircraft. It operates over the fre- 
quency range 225 to 399.75 MHz giving 7000 channels 
at 25 kHz spacing with a power output of 30 W AM or 
100 W FM or FSK. Operational modes are normal and 
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secure AM, AM ADF, TADIL-A FM data, TADIL-C FSK 
data and tactical satellite communications. 


Specifications 
Dimensions: 222 < 152 x 483 mm 
Weight: 14.52 kg 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-159(V) UHF radio 

The Collins AN/ARC-159(V) is a military airborne com- 
munications system designed principally for high per- 
formance fixed-wing aircraft and helicopters but also 
applicable to the broadest range of aircraft types. It cov- 
ers the UHF band from 225 to 399.975 MHz, in which 
range it provides 7000 channels at increments of 
25 kHz. Up to 20 channels can be preselected. The sys- 
tem has a transmitter power output of 40 W and the 
operating mode is AM. A built-in Guard receiver moni- 
toring the 243 MHz UHF distress frequency is incorpor- 
ated and the radio also provides an azimuth homing 
facility. 

The ARC-159(V) is available either in remotely con- 
trolled form or as a panel- or console-mounted unit in 
which the control fascia is combined with the transmit- 
ter/receiver unit. Dual control configuration is also avail- 
able. The system is particularly suited to retrofit 
applications and various adaptive mounting trays are 
available to make the easy replacement of earlier, 
larger and heavier radio equipment possible in a wide 
range of aircraft with the minimum need for modifi- 
cation to cable harnesses. A number of frequency 
channel indicator units such as the OD-122 group, 
ID-1972 and ID-1984 are available as duplicate channel 
indicators to provide clear displays in various parts of 
the aircraft. 

The ARC-159(V) employs solid-state components, 
integrated circuits, MOS devices and thin-film tech- 
niques. These, claims Collins, result in high reliability 
and a MTBF in excess of 1000 hours. The system con- 
tains a number of protective measures to safeguard it 
against power surging and the effects of operation at 
excessive temperature. In the latter case, transmitter 
output power is temporarily reduced if overheating 
occurs but is automatically restored to normal level 
when temperature is reduced to within standard limits. 


Specifications 
Dimensions: 124 x 146 x 165 mm 
Weight: 4.35 kg 


Status 

In production and service. The ARC-159(V) is currently 
in service with the military arms of some 30 customer 
countries including the United Kingdom, France, Spain, 
Australia, Singapore and Israel. In the United States, it 
serves with the Navy’s F-14, A-7 and other aircraft and 
the interim LAMPS helicopter. The US Navy has 
ordered more than 8000 of these systems out of nearly 
12 000 produced to date. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-171(V) UHF radio 

The Collins AN/ARC-171(V) system comprises a family 
of UHF communications radios, each of which covers 
the band 225 to 399.975 MHz with 7000 channels at 
increments of 25 kHz. In each case, an independent 
Guard channel covering the emergency frequency of 
243 MHz is provided. Up to 20 of the normal oper- 
ational channels may be preselected. 

Members of the family provide a very wide range of 
transmission modes which include AM voice, AM 
secure voice, FM voice and data, FSK data and auto- 
matic rebroadcast. Certain versions also include an 
ADF navigation facility. With one exception with a full- 
duplex transmitter/receiver, all models use the same 
basic chassis configuration and the modification 
required to convert one version to another is 
accomplished by replacing circuit cards or complete 
modules. All equipment in the ARC-171(V) series may 
be remotely controlled and differing control units are 
employed according to the variant in use or the role in 
which it is employed. For example in AM-only versions a 
simplified controller, covering functions common only 


to AM modes, is used, but a more comprehensive unit 
is available for use with those variants which provide 
AM/FM/FSK facilities. An alternative type of controller 
is provided for use with a satellite communications 
version. 


Specifications 
Dimensions: 406 x 241 x 170 mm 
Weight: 15.88 kg 


Status 

In production and service. The ARC-171(V), together 
with the Magnavox ARC-164, is a standard system 
selected for US Air Force service and is installed in a 
variety of aircraft, particularly those with a satellite com- 
munication requirement. Certain configurations are 
intended primarily for use on board US Air Force Boe- 
ing E-3A Sentry AWACS aircraft. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-174(V) (718U-5) HF radio 
The AN/ARC-174(V) is a lightweight solid-state HF com- 
munications radio. Its construction, low power con- 
sumption and the ability to tune various antennas using 
the internal antenna coupler make it suitable for light 
aircraft and helicopters. The system operates over the 
frequency range from 2 to 29.9999 MHz, providing 
280 000 channels with 100 Hz channel spacing. Trans- 
mission modes available are USB, LSB, AME, CW and 
secure voice upper and lower sidebands. Operation 
with FSK tone keyers, narrowband secure voice sys- 
tems and other similar data modems is possible. Out- 
put power is 100 W. 

The system is packaged into three units: a receiver/ 
exciter, a power amplifier/antenna coupler and a 
remote control unit. The transceiver incorporates an 
audio processing technique which provides an 
increase in the average power output of the system in 
voice modes with no change in peak output power lev- 
el. A serial data link control system is used between the 
controller and the radio. 


Specifications 

Dimensions: (receiver/transmitter) 
374 mm 

(amplifier coupler) 196 x 127 x 409 mm 
(control) 69 x 147 x 140 mm 

Weight: (receiver/transmitter) 6.5 kg 
(amplifier coupler) 7.5 kg 

(controller) 1.1 kg 
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Contractor 
Collins Avionics & Communications Division. 


AN/ARC-178(V) UHF radio 
The AN/ARC-178(V) is a family of UHF communication 
systems having a number of operational features in 
common with the Collins AN/ARC-171(V) UHF system 
which has been developed mainly for the US Navy. The 
ARC-178(V) systems provide 7000 channels over the 
band 225 to 400 MHz and offer, according to the vari- 
ant, a choice of voice, data and Satcom facilities in AM, 
FM, FSK and spread spectrum ECCM modes. Trans- 
mitted power output is 30 W AM or 100 W FM or FSK. 
Up to 20 channels may be preselected and built-in 
self-test facilities are provided. Changes from one con- 
figuration to another are accomplished by module or 
card substitution. 


Specifications 
Dimensions: 430 x 333 x 200 mm 
Weight: 19.5 kg 


Status 
In service in US Navy aircraft. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-182 VHF/UHF radio 

The Collins ARC-182 is a combined VHF/UHF military 
communications system designed for all types of fixed- 
wing aircraft and helicopters. Small and light enough to 
be especially attractive for installation in the lighter 
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aircraft classes, it covers the frequency bands from 30 
to 88 MHz in FM, 116 to 156 MHz in AM, 156 to 
174 MHzin FM and for the UHF band 225 to 400 MHzin 
both AM and FM modes. Additionally, a receive-only 
facility covering the band 108 to 116 MHz is provided 
for navigation purposes. Channel spacing throughout 
the range is at 25 kHz intervals. A total of 11 960 chan- 
nels, up to 28 of which may be preselected, are avail- 
able and Guard channel coverage on the 243 MHz 
emergency frequency is also provided. A Guard pre- 
cedence mode is activated by single switch selection. 

Developed for a US Navy requirement, the ARC-182 
is also in service with the US Air Force. The provision of 
a comprehensive communication system, which also 
covers the marine band, renders the equipment useful 
in a number of tactical roles especially those associ- 
ated with extended economic zone maritime patrol. 
Later additions include a facility to scan up to five chan- 
nels, allowing monitoring of multiple communication 
nets, and an added satellite communications ability 
which allows transoceanic flights with line-of-sight 
radio. 


Specifications 
Dimensions: 165 x 146 x 124 mm 
Weight: 4.54 kg 


Status 
In continuous production and service. Collins has been 
awarded annual US Navy contracts with‘options that to 
date total more than 7000 sets. These contracts include 
receiver-transmitters and associated mounts, control- 
lers; filters, high power amplifiers and so on for US Navy: 
fixed-wing aircraft and helicopters and ground trans- 
portable applications. The contracts also contain for- 
eign military sales arrangements for aircraft. destined 
for Spain, Norway, Australia and other countries. 

In July 1986 E-systems was named as second-source 
supplier for the ARC-182. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-182(V) high power/ 
frequency-agile transceiver 


system 

A variant of the AN/ARC-182 described above is a fre- 
quency-agile system that is designed for simultaneous 
operation of several transceivers in airborne appli- 
cations. The system permits operation of transmitters 
and receivers frequency-spaced as close as five per 
cent, with antenna isolation as small as 20 dB in the 225 
to 400 MHz band in both single channel and frequency- 
hopping modes. 

The equipment consists of the RT-1250A/ARC-182 
transceiver, the F-1556/ARC UHF high frequency-agile 
filter, the AM-7177A/ARC UHF high power amplifier, 
the MT-6330/ARC mounting tray and the C-10319A/ 
XN-3/4 controller. 

The system provides enhanced AN/ARC-182 per- 
formance in UHF at 30 W while permitting standard 
ARC-182 operation in the VHF band. The high power 
amplifier is wideband, while the electronically tuned fil- 
ter used in both transmit and receive allows medium- 
speed frequency hopping. In addition, a synchronous 
filter capable of providing high energy pulsed emitter 
protection is provided. 


Specifications 
Dimensions: 188.9 x 241.3 x 444.5 mm 
Weight: 14.78 kg 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-186(V)/VHF-186 VHF 
AM/FM radio 


The Collins AN/ARC-186(V)/VHF-186 is a tactical VHF 
AM/FM radio communications system designed for all 
types of military aircraft. 

The basic ARC-186(V) is a solid-state 10 W system of 
modular construction which provides 4080 channels at 
25 kHz spacing. The 1760 FM channels are contained 
in the 30 to 88 MHz band and 2320 AM channels 
within the range 108 to 152 MHz. A secure speech 
facility can be used in both AM and FM modes and the 
equipment is compatible with either 16 or 18 kbit 


The Collins ee ae VHF tern in both direct and remote control configgenons 


secure systems in diphase and baseband operation. 

Up to 20 channels may be programmed for preselec- 
tion on the ground or in the air. Preselection is 
accomplished through incorporation of a non-volatile 
NMOS memory which continues to retain data in the 
event of aloss of power supply. Two dedicated channel 
selector switch positions cover the FM and AM emerg- 
ency channel frequencies of 40.5 and 121.5 MHz 
respectively. 

Either panel mounting with direct control through.an 
integral controller, or remote mounting with an identical 
contro! panel presentation, “is possible. -A half-size 
remote controller which contains’ the samé <control 
functions is also available and a typical.configuration in 
a two seat aircraft would comprise.a full panel mount in 
the pilot’s cockpit with a half-size controller at the crew 
position. In these dual-control configurations,‘a manual 
take-contrel switch provides full cgmmunications con- 
trol for either crew member. 5 
~ Conversion from pane to remote control is made by 
removing the panel controller and replacing it.with a 
plug-in serial control receiver module..A typical conver- 
sion is said to require less than five minutes. Frequency 
displays on both types of contfotler are immune to fade- 
out during periods of low voltagé. . 

Circuitry of the ARC-186(V) is of modular design. 
Seven module cards are held in place by the: body chas- 
sis or card cage and are electrically interconnected by a 


planar card in-which all hard wiring has been virtually » 


eliminated. All radio frequency lines in the intercon- 
necting planar card have been buried‘to minimise elec- 
tromagnetic interference. Individual module cards. are 
readily removable and may be replaced in the field to 
reduce fault finding and repairtime. : 

Current options for the ARC-186(V) include AM/FM 
homing -facility,, but growth ‘capability has been 
designed into the equipment from the outset and poss- 
ible future deyélopments ‘could indlude Setcal, :burst 
data and target ‘hand-off. One spresent simple modifi- 
cation, carried out by replacement of the decoder mod- 
ule in the remote transceiver, pérmits.the-radio to be 
directly connected to a MILSTD- 1553 digital databus 
and it is claimed that the system will be equally compat- 
ible with avionics suites of future generation equip- 
ment. An additional possibility is~ the ee of 
transmitter output power. 

US Air Force testing has demonstrated a MTBF in 
excess of 9000 hours. 


A principal design objective for the ARC-186 series 
equipment was that it should be capable of easy retrofit 
in existing installations. Since the system is consider- 
ably smaller than the equipment it is designed to 
replace, this is accomplished by use of plug-in adaptor 
trays which permit rapid replacement without disturb- 
ance to existing aircraft wiring harnesses. 


Specifications 

Dimensions: (remote-mounted transmitter/receiver) 
127 xX 165 X 123 mm 

(half-size remote control) 146 x 95 x 57 mm 
(panel-mounted _ transmitter/receiver) 146 x 165° 
123 mm 

Weight: (panel- or ramoleoneunted tenement receiver) 
2.95 kg 

(remote control) 0.79 kg: y 
(FM homing module) 0.45 kg “tee ate Data 


Status 

In production and service. More than 28 000 sets have 
been delivered worldwide. It has been selected by'the ~ 
US Air Force as the standard equipment for all aircraft 
requiring VHF AM/FM capability and the first aircraft to 
be so equipped include the General Dynamics F-16, the 
Fairchild A-10 and the Lockheed C-130 Hercules. 


Contractor 
Gollins Avionics & Communications Division. 


AN/ARC-190(V) HF radio 


The Collins AN/ARC-190(V) is a military HF transmitter/ 


, receiver designed as a replacement for a number of 


earlier HF systems in a US Air Force moderhisationpro- 
gramme. The system is therefore particularly suited to. 
retrofit applications as well as for installation as ofiginal 


equipment in a wide range of aircraft, suchas fhe Rock 
‘well B-1B, McDonnell Douglas F- 15; Boeing: B-52 and 


KC-135 and Lockheed C-130. 

It covers the 2 to 30 MHz band in which it provides 
280 000 channels, any 30 of which are preselectable, in 
incremental steps of 100 kHz., Operational modes 
include USB, LSB, AME and CW. Data transmission 
facilities are also available in USB and LSB modes and 


in these modes the system is able to operate with audio 
frequency shift keying or multitone modems. 
The system is remotely controlled and dual control of 


The Collins AN/ARC-190(V) HF radio 


the radio is possible from two crew stations. Serial data 
control is applied between each of the major units in the 
system and this is said to render it adaptable to future 
requirements such as Selcal and remote frequency 
management. Transmitter power output is 400 W. The 
ARC-190 is supplied with AC or DC interface power, as 
well as MIL-STD-1553 control scheme. 

Construction of the ARC-190(V) is all solid-state. The 
full system includes an antenna coupler which ensures 
compatibility with military cap, shunt, wire, whip or 
probe antenna systems. A F-1535 bandpass filter unit is 
available to provide added selectivity and overload pro- 
tection for improved receiver performance in a strong 
signal environment. In the transmit mode it provides 
additional filtering to the exciter RF output. The system 
operates to pressure altitudes up to 70 000 ft over tem- 
peratures ranging from —55 to +71°C. 

Collins supplies the US Air Force with an automatic 
communications processor for the ARC-190(V) which 
automatically selects the optimum HF frequency after 
the operator has selected the station to be called. The 
processor also features anti-jam modes. After test and 
evaluation, production of the processor commenced in 
1988. 


Specifications 

Dimensions: (transmitter/receiver) 
194 mm 

(controller) 114 x 146 x 66 mm 
(antenna coupler) 545 x 211 x 189 mm 
Weight: (transmitter/receiver) 22.68 kg 
(controller) 0.68 kg 

(antenna coupler) 10.89 kg 


480 x 257 xX 


Status 
In production and in service in US Air Force aircraft 
such as the Rockwell B-1B, McDonnell Douglas F-15, 
Boeing B-52 and KC-135 and Lockheed C-130 and 
C-141B. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-210(V) multi-mode 
integrated communications 


system 

The Collins AN/ARC-210(V) multimode integrated com- 
munications system was derived from the AN/ARC-182 
system to provide multimode voice and data communi- 
cations in either normal or jam-resistant modes through 
software reconfiguration. The RT-1556 transceiver is 
capable of establishing two-way communication links 
over the 30-400 MHz frequency range within tactical air- 
craft environments. 

The RT-1556 transceiver is the nucleus of the multi- 
mode communication system which includes an 
applique for Have Quick, Have Quick Il and SINC- 
GARS-V waveforms. In addition, the AN/ARC-210 has 
been demonstrated to provide Have Quick IIA ECCM 
and potential for Link 4A and Link II anti-jam data com- 
munications. The system is controllable by a MIL- 
STD-1553B databus and includes a remote controller 
for manual operation, a remote indicator, a data loader 
fill device and a family of broadband and electronically 
tunable antennas. 


Specifications 
Dimensions: 127 x 142.2 x 248.9 mm 
Weight: 5.44 kg 


Status 
In production for US Navy, Air Force and Army aircraft. 


Contractor 
Collins Avionics & Communications Division. 


AN/ARC-217(V) HF system 
The AN/ARC-217(V) is a lightweight tactical HF air- 
borne transceiver system designed for both rotary- and 
fixed-wing applications. When installed with a simple 
retrofit kit, the AN/ARC-217(V) is a direct replacement 
for the AN/ARC-199, but provides the additional fea- 
tures of embedded ECCM, automatic link establish- 
ment and data transmission. 

Evaluated recently by the US Army for its Improved 
Airborne High Frequency Radio Nap Of the Earth 
(IAHFR/NOE) communications concept evaluation 
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The AN/ARC-217(V) HF transceiver is designed for nap-of-the-earth communications. It consists of (left to 
right) control unit, receiver/transmitter and antenna coupler 
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The AN/ASC-15B command and control console is designed for helicopters such as the UH-60 Blac 
Hawk shown here 


programme, the AN/ARC-217 system was flight tested 
aboard an UH-1 helicopter over distances varying from 
5 to 140 nm (10-260 km). The primary requirement was 
that the system should establish communication links 
24 hours a day with ground stations on 90 per cent of 
the attempts and that 90 per cent of each message be 
accurately transmitted and received. 


Status 

The AN/ARC-217(V) has a wide application for a variety 
of US military combat helicopters and fixed-wing air- 
craft and has been installed in the AH-64 Apache. Also 
procured for the Presidential helicopter fleet. 


Contractor 
Collins Avionics & Communications Division. 


AN/ASC-15B communications 


central 

The AN/ASC-15B communications central, referred to 
as a command console, functions as an airborne and 
ground command post, providing tactical voice com- 
munications in both secure and non-secure modes. 
This highly mobile communications combat command 
centre provides NATO and US tri-service forces 
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interoperability during all types of military operations 
and special missions. 

The AN/ASC-15B can be operated from an UH-60A 
or UH-1H helicopter, or removed and configured for 
ground operation. It provides HF plus VHF and UHF 
communications in AM and FM modes, channel scan- 
ning of four V/UHF preset channels in each AN/ 
ARC-182 radio, automatic retransmission in VHF and 
UHF bands and UHF satellite communications. 

The AN/ASC-15B consists of an AN/ARC-174 HF 
transceiver, three AN/ARC-182 V/UHF transceivers, 
two AM-7189A IFM power amplifiers, a MX-931B/URC 
repeater, an AM-7402 Satcom power amplifier and two 
C-11128 ECCM (HQ) controls. 

The ASC-15B is being modified with three 
ARC-210(V) radios to replace the ARC-182s presently 
installed. 


Specifications 

Weight: 129.28 kg 

Power supply: 28 V DC 

Power output: (2-30 MHz) 100 W PEP 
(30-400 MHz) 15 W FM, 10 W AM 

Frequency range: 2-30 MHz and 30-400 MHz 
Modes: (2-30 MHz) HF/SSB, AME and CW 
(30-400 MHZ) V/UHF AM and FM 


Status 
In production. Contracts to date for the supply of AN/ 
ASC-15B systems to the US Army amount to nearly $50 
million. 


Contractor 
Collins Avionics & Communications Division. 


AT-101 HF antenna tuning system 

The AT-101 antenna tuning system is for use in aircraft 
employing a tailcap antenna. It consists of a 452A-1 
pressurised lightning arrester and relay assembly, a 
180R-4 pressurised antenna coupler assembly and a 
309A-1 control unit. The lightning arrester and relay 
assembly serves as a mounting for the antenna coupler 
assembly. Provision is made for a second coupler for 
installations in which two transmitter/receiver units are 
required, permitting operation of the two receivers sim- 
ultaneously on a common tailcap although allowing 
only one transmitter to be operated at any one time. 
Two optional 156G-1 receiver modules plug into the 
309A-1, permitting additional receivers to be used for 
monitoring purposes. 

The antenna coupler assembly — contains 
servo-controlled loading and phasing elements for res- 
onating the antenna and matching its impedance at 
various operating frequencies. Maximum tuning time 
required is 10 seconds. Protective circuits are incorpor- 
ated to safeguard the equipment against loss of press- 
ure or an excessive rise in temperature. There are no 
conventional valves, transistors or diodes within the 
lightning arrester assembly. 


Specifications 

Dimensions: (lightning arrester and relay unit) 190 x 
270 X 417mm 

(antenna coupler) 189 x 141 x 282 mm 

(coupler control unit) % ATR short 

Weight: (lightning arrester and relay unit) 4.54 kg 
(antenna coupler) 6.15 kg 

(coupler control unit) 5.78 kg 


Status 
In service. 


Contractor 
Collins Avionics & Communications Division. 


Automatic communications 


processor 
The automatic communications processor and associ- 
ated ARC-190 400 W airborne radio provide a system 
that automatically scans multiple frequencies, selects 
the best frequency on which to make a call and auto- 
matically repeats the call until contact is confirmed. The 
system also provides anti-jam frequency hopping capa- 
bility for effective ECCM. 

The CP-2024 Automatic Communications Processor 
(ACP) and the C-11814/ARC-190(V) Automatic 


Communication Processor Control (ACPC) operate 
together as a microprocessor based remote control 
subsystem which can be added to existing AN/ 
ARC-190(V) radio systems to automate and simplify HF 
radio operation. These units are completely interoper- 
able with MIL-STD-188-141A ALE and Collins Selscan 
commercial air and ground units. 

The ACP combines receive scanning and selective 
calling under microprocessor control to monitor up to 
100 preset channels for incoming ALE calls. Link qual- 
ity analysis circuits measure and store signal to noise 
and bit error rate characteristics of received ALE sig- 
nals for use by automatic frequency selection 
algorithms. 

Selective calling addresses and preset channels may 
be programmed by the user from the ACPC front panel 
or from a remote ASCII terminal. All presets are stored 
in non-volatile memory for power-off retention. 

The ACP provides frequency control of the associ- 
ated ARC-190(V) HF radio in order to monitor multiple 
frequencies by scanning multiple preset channels cho- 
sen from a total of up to 100 stored simplex or half- 
duplex preset channels. Incoming ALE calls are 
answered automatically and the calling station’s 
address is displayed to the user. Positive squelch is 
automatically broken whenever contact is established 
in response to an incoming call or as a result of an 
outgoing call. 

Outgoing calls can be initiated on a station-to-station 
or net broadcast basis. 


Specifications 

Dimensions: (ACP) 198.6 x 121.9 x 495.8 mm 
(ACPC) 66.5 x 146 x 106.7 mm 

Weight: (ACP) 9.53 kg 

(ACPC) 1.81 kg 

Power supply: 115 V AC, 400 Hz, 110 W 

28 V DC, 25 W 


Status 
In production. 


Contractor 
Collins Avionics & Communications Division. 


Automatic link establishment for 
HF 


The 309M-1 ALE processor and 514A-13 control oper- 
ate together as a microprocessor-based remote contro! 
subsystem which can be added to existing Collins HF 
radio systems to automate and simplify operation. 

The 309M-1 ALE processor combines receive scan- 
ning and selective calling under microprocessor con- 
trol to monitor up to 100 preset channels for incoming 
ALE calls. Link quality analysis circuits measure and 
store signal to noise and bit error rate characteristics of 
received ALE signals for use by automatic frequency 
selection algorithms. The ALE processor automatically 
mutes the receive audio output from the HF radio while 
scanning to eliminate distracting HF background noise 
and irrelevant channel activity. 

When an automatic call is placed, the operator sel- 
ects the preset ALE address of the individual station or 
net to be contacted and initiates the call. Automatic 
channel selection algorithms choose the calling chan- 
nel from the list of channels currently being scanned. 
Automatic channel selections are made according to 
the order in which the candidate channels are ranked. 

The channels actually scanned, and the choice of 
which of the multiple self-addresses are valid at any 
time, are determined by the scan list or lists selected. 
Multiple scan lists may be selected simultaneously, 
resulting in a combined list of channels for scanning 
purposes. The unique flexibility provided by selectable 
scan lists allows the 309M-1 to participate in multiple 
networks simultaneously. 


Specifications 

Dimensions: (309M-1) 198.6 x 121.9 x 318 mm 
(514A-13) 66.5 X 146 x 106.7 mm 
Weight: (309M-1) 4.5 kg 

(514A-13) 1.36 kg 

Power supply: 28V DC, 30W 
(514A-13) 


(309M-1), 25 W 


Contractor 
Collins Avionics & Communications Division. 


C-11029(V)/ARC-186 nav/com 


controller 

The C-11029 is used in US Air Force aircraft as a dual 
controller for the AN/ARC-186 VHF radio transceiver 
and a VOR/ILS receiver. 

The C-11029 display shows the communications and 
VHF navigation frequencies in seven-element bright red 
electronic digits. Frequency is changed by depressing 
a switch in the direction of the required change. Either 
incremental single digit or the more rapid slew tech- 
nique may be used to select frequency digits. 


Status 

In service. In November 1983 Collins received a $4.6 
million order for 800 controllers from the US Air Force, 
as a follow-on to a previous $2.7 million 400 unit order. 
Deliveries of all 1200 controllers are now complete. 


Contractor 
Collins Avionics & Communications Division. 
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The Collins C-11029(V) VHF nav/com controller 


CP-1516/ASQ automatic target 


hand-off system 

The CP-1516/ASQ Automatic Target Hand-off System 
(ATHS) is a battlefield mission management system 
used in conjunction with a control and display unit and 
up to four standard HF, VHF or UHF radios to provide a 
tactical Command Control, Communications and Infor- 
mation (C*l) network. The digital communication net- 
work can provide for stores management, target 
handovers and other similar functions to be passed to 
airborne, artillery and ground forces in short radio 
bursts which are difficult for the enemy to detect or jam. 

The CP-1516 features a recall capability for 12 pre- 
viously received messages and allows the transmitting 
of preformatted messages or free-text messages using 
an alphanumeric keyboard. Non-volatile memory in the 
unit retains all critical information in the event of a 
power loss. In addition, the CP-1516 maintains the cur- 
rent status of up to 10 active airborne missions and two 
pre-planned missions. 

Various control/display unit options are available for 
data entry and display. The CP-1516 is fully compatible 
with the McDonnell Douglas AH-64 Apache data entry 
panel and TADS/PNVS display, the Bell OH-58 AHIP 
control/display and mast-mounted sight display and 
the JOH-58 light combat helicopter control/display 
unit. The Collins CMS-80 night vision goggle-compat- 
ible control/display is also compatible with the 
CP-1516. The Collins ATHS has been chosen by the US 
Army for integration into nearly 600 AH-64 Apache 
helicopters. 

Modern electronic battlefield systems including 
SINCGARS, E-PLRS/JTIDS hybrid (PJH), Tacfire com- 
munications, COMSEC and all MIL-STD-1553 avionics, 
including digitally generated map displays, are com- 
pletely compatible with the CP-1516. 

The CP-1516, which was first demonstrated in May 
1985, is suitable for use in conjunction with the Collins 
CMS-80 avionics management system and has been 
selected for the US Army’s OH-58D, JOH-58 and 
AH-64A Apache combat helicopters. 

The computer within the CP-1516 incorporates 
8 kbytes of RAM, 2 kbytes of EAROM and 196 k words 
of program memory. The system is compatible with 
MIL-STD-1553A and B databusses. 

The automatic target handover system ATHS II is an 
upgraded and improved version of the CP-1516/ASQ 
ATHS. The ATHS Il was developed to provide additional 
capabilities to meet the more stringent environmental 
requirements of fighter and close air support aircraft, 
while also meeting the needs for future data link appli- 
cations. The ATHS II is form, fit and functionally com- 
patible with the CP-1516/ASQ ATHS. 
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The ATHS Il is capable of transmitting and receiving 
FSK from baud rates of 75 to 1220 and digital data from 
75 to 16 000 bits/s. The higher frequency operation 
dramatically reduces transmission time, thus making it 
more difficult to detect and jam. It has four ports and up 
to four modems which can simultaneously transmit or 
receive messages. 

The computer within the ATHS Il is a Z80180 with 
256 k words program memory with potential growth to 
1 M words. The computer also incorporates 64 k RAM 
and 8 k non-volatile memory. Mission data and oper- 
ational flight program data may be programmed via the 
MIL-STD-1553 databus or a digital data loader. 


Specifications 

Dimensions: 136 x 165 x 203 mm 
Weight: 4.5 kg 

Power: (DC) 40 W max 


Status 
In production. In February 1987 Collins received a $4.8 
million contract from the US Army for the supply of 
CP-1516 systems for delivery in 1989. The CP-1516 
equips US Army OH-58D and AH-64A helicopters. Over 
700 units have been delivered. 

The ATHS Il is fully developed, has been demon- 
strated and is currently in test. 


Contractor 
Collins Avionics & Communications Division. 


HF-121/121B (AN/ARC-191, AN/ 
ARC-207, AN/ARC-512) radio 

The Collins HF-121/121B, known under the JETDS 
nomenclature as the AN/ARC-191, AN/ARC-207 and 
AN/ARC-512, is a high reliability airborne communi- 
cation system which covers the full HF band from 2 to 
30 MHz, in which range it provides 280 000 channels. 
The system comprises elements from two other Collins 
airborne HF systems, the AN/ARC-153 and the AN/ 
ARC-157, both produced for the US Navy (see appropri- 
ate entries). The resultant configuration complies with 
MIL-E-5400. 

The HF-121 can transmit and receive both data and 
voice signals and operates in USB, LSB, ISB and AME 
modes. Transmitted power output level is selectable at 
either 100, 500 or 1000 W. The system operates over 
temperatures from —54 to +55°C with short-term oper- 
ation up to 70°C. Maximum operational pressure alti- 
tude is 15 000 ft. 


Status f . ; 
in production and in service in US Navy aircraft. The first flight of the Collins CP-1516/ASQ elie eee Douglas AH-64 Apache took place in 


Contractor 
Collins Avionics & Communications Division. 


HF-200 HF radio 

First introduced in 1978, the Collins HF-200 radio is 
designed primarily for the light aircraft segment of the 
general aviation market. 

It is an all solid-state radio of 100 W peak power trans- 
mitter output and provides 18 pre-programmed chan- 
nels plus two manually tunable channels, all in the 2 to 
22.9999 MHz HF band. Frequency increment between 
any two adjacent channels is 100 Hz. Synthesis tech- 
niques are employed for frequency generation. Chan- 
nel pre-programming is undertaken by Collins’ dealers 
to user requirements by programming the synthesiser 
card, while manual tuning may be carried out by the 
user and no special equipment is required for this 
operation. xe : 

Normal operating mode is upper sideband. Of the 18 The Collins HF-200 HF radio 
pre-programmed channels, 12 are capable of half- 
duplex operation which provides access to the mari- 


time radiotelephone network. Operation in AM modeis (antenna coupler) 129 x 192 x 278 mm HF-9000 Series HF radios 
also incorporated, in which case output is 25W _ — (controller) 41 x 162 x 118mm The HF-9000 Series is a series of lightweight HF radios 
average. Weight: (transmitter/receiver) 2.94 kg developed to meet the HF communications require- 
The system comprises a transmitter/receiver, power (power amplifier) 3.3 kg ments of commercial business jets and military aircraft 
amplifier, antenna coupler unit and a controller, of | (antenna coupler) 4.55 kg ranging from helicopters to high performance fighters. 
which three optional types are available to cater for dif- (controller) 0.45 kg The initial emphasis was on the development of a 
fering panel-mounting requirements. system for light fixed- and rotary-wing tactical aircraft. 
Status That system, designated the HF-9000 and the AN/ 
Specifications In service, no longer in production. ARC-217(V) in its military form, is now in production. 
Dimensions: (transmitter/receiver) 128 x 102 x Additional capabilities have been added to the 
298 mm Contractor HF-9000 family to include MIL-STD-188-141A auto- 


(power amplifier) 128 x 127 x 297 mm Collins Avionics & Communications Division. matic link establishment and MIL-STD-188-148 ECCM 
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capabilities. The AN/ARC-217 version employs modu- 
lar design combined with fibre optics, microprocessor 
technology, digital synthesisers and couplers and MIL- 
STD-1553B or ARINC 429 control. 

The basic communications equipment includes an 
HF receiver/transmitter with a 175 W HF power ampli- 
fier/antenna coupler. A 200 W version is also available. 
System design is such that it can be configured with a 
control unit for panel mounting in the cockpit or for a 
MIL-STD-1553B control system. All control and status 
information transferred between the transceiver and 
the power amplifier/coupler is transferred through a 
small fibre optic cable, permitting fast exchange of 
large amounts of data between the two units. 

The system can be operated in simplex or duplex 
modes over the frequency range from 2 to 29.9999 
MHz in 100 Hz increments. Up to 99 programmable pre- 
set channels can be stored in a non-volatile memory 
and each memory channel can store separate receive 
and transmit modes and frequencies. The transceiver 
uses a direct digital frequency synthesiser for rapid fre- 
quency changes with microprocessor-control to 
improve stability. The antenna coupler is designed to 
permit rapid tuning of a wide range of antennas in a var- 
iety of aircraft. 


Specifications 

Dimensions: (control unit) 66 x 145 x 152 mm 
(transmitter/receiver) 193 x 127 x 317 mm 
(coupler) 193 x 89 x 317 mm 

Weight: (control unit) 1.2 kg 
({transmitter/receiver) 5.5 kg 

(coupler) 4.0 kg 


Status 

In production and service. Collins has received multi- 
million dollar orders for dual HF-9000 systems for Gulf- 
stream IV aircraft. During 1991 a multimillion dollar 
contract was awarded by the Royal Australian Air Force 
for the HF-9000 as a replacement for the 618T HF radio 
on aircraft such as the C-130 Hercules. A total of 
approximately 2000 have been sold. 


Contractor 
Collins Avionics & Communications Division. 


ICS-150 intercommunications set 
The Collins ICS-150 intercommunications set is a fully 
militarised aircraft audio system which provides selec- 
table channels of communications between aircraft 
crew stations. It also provides communications 
between each crew station and various transceivers, 
receivers and warning systems. 

This set is particularly applicable for aircraft with mul- 
tiple crew stations, a variety of communication, navi- 
gation and warning receivers or transceivers and 
stringent requirements for cross-talk isolation, electro- 
magnetic interference and nuclear hardening. 

The set delivered to the US Air Force for its B-1B air- 
craft provides an audio interface for up to eight crew 
stations, five ground crew/maintenance stations, eight 
separate avionics transceivers and 10 receivers. 

An InterCommunication Set (ICS) is made up of one 
central control unit, up to eight crew station units and 
up to five maintenance station units. 

Each crew station unit provides 10 receive-monitor 
control functions such as on/off and volume and trans- 
mit selection control of ICS plus up to six other transmit 
functions. The crew station also provides master vol- 
ume, hot mic, all call and LRU test facilities. 

The central control unit is equipped with secure inter- 
lock capability to prevent secure communications from 
being heard on non-secure transmissions. 

This system has high channel isolation and provision 
has been made for the future incorporation of a Com- 
sec switch capability. The Comsec switch will permit a 
single speech encryption device to be switched 
between several radios. 

The Collins ICS-150 was designed to meet all military 
requirements, from parts utilisation to qualification 
testing. 

A central mixing architecture requires very few inter- 
connect lines between each crew station and the cen- 
tral control unit. Three twisted/shielded pairs of wires 
are used for microphone audio, headset audio and 
serial control data. 

The ICS-150 central control unit has redundant input 
regulators and separate line regulators in each module 


to prevent any single point failure from causing system 
failure. An additional backup mode is provided in case 
there is structural damage to the central control unit. 
This backup mode provides for a direct connection 
between the pilot and co-pilot and two separate 
transceivers. 


Specifications 

Dimensions, Weight and Power: 

(central control unit) 124 x 193 x 497 mm, 8.3 kg, 18 W 
28 V DC 

(crew station unit) 146 x 95 x 112 mm, 0.9 kg, 8 W 28 V 
DC each 

(maintenance station unit) 117 x 91 x 99 mm, 0.23 kg, 
8 W 28 V DC each 


Status 

In production and in service. Applications include 
USAF’s Rockwell B-1B, Northrop B-2 and Boeing 
C-135C, US Army Special Operation Force aircraft and 
Royal Australian Navy helicopters. 


Contractor 
Collins Avionics & Communications Division. 


IFM-101/AM-7189 VHF/FM power 
amplifier 

The IFM 101/AM-7189 power amplifier has been 
designed to enable standard VHF/FM radios in military 
tactical aircraft to communicate with the ground over 
extended ranges while flying at very low altitudes. It is 
intended primarily for helicopters and provides an 
effective radiated power of 40 W nominal over the tacti- 
cal communication band of 30 to 88 MHz. The com- 
plete system consists of a rack-mounted amplifier anda 
panel-mounted controller. 


Specifications 

Dimensions: (amplifier) 127 x 102 x 422 mm 
(controller) 38 x 146 x 45 mm 

Weight: (amplifier) 4.7 kg 

(controller) 0.41 kg 


Contractor 
Collins Avionics & Communications Division. 


Integrated communications 
navigation identification set for 
the F-111 


In early 1987 Collins was awarded a $1.9 million US Air 
Force contract as part of the F-111 avionic modernis- 
ation programme to supply Integrated Communi- 
cations Navigation Identification Sets (ICNIS) for the 
F-111A, F-111E and EF-111A. The potential final value 
of the contract is $7.5 million. 

ICNIS provides the primary means of access by the 
crew to the aircraft's communications, navigation and 
identification systems, as well as providing data entry 
and control of various bombing navigation systems. It 
consists of a CDU, a remote readout unit and a digital 
bus interface unit. 


Status 

In production and in service in the General Dynamics 
F-111A, F-111E and EF-111A. Deliveries started in 1988 
and will continue until 1992. 


Contractor 
Collins Avionics & Communications Division. 


Joint Tactical Information 


Distribution System 

The first AN/URC-107(V) Joint Tactical Information Dis- 
tribution System (JTIDS) Class 2 terminal manufac- 
tured by Collins was delivered to the US Air Force in 
September 1984 for testing aboard a McDonnell Dou- 
glas F-15 fighter. This terminal, built under the US Air 
Force ‘leader-follower’ concept, was the culmination of 
three and a half years full-scale development by Singer 
(now GEC-Marconi Electronic Systems Corporation) 
and Collins. Under this leader-follower arrangement, 
GEC-Marconi Electronic Systems Corporation led the 
design of the data processor group and Collins 
developed the receiver/transmitter. Both companies 
have now manufactured complete JTIDS Class 2 


pre-production terminals for US Air Force, Navy, Army 
and NATO applications. 

In October 1986 Collins announced that it was to 
develop a high-powered Class 2H terminal and antenna 
unit under a $31 million contract from GEC-Marconi 
Electronic Systems Corporation. JTIDS Class 2H sys- 
tems will replace Class 1 units aboard such aircraft as 
the Boeing E-3. 

For a full description of JTIDS see the entry under 
GEC-Marconi Electronic Systems Corporation. 


Status 

Collins has been awarded an initial $42 million contract 
for low rate initial production of JTIDS for the F-15. 
Deliveries began in 1992. Asecond contract for $59 mil- 
lion was awarded in August 1991 for JTIDS for F-14, E-2 
and E-3 aircraft for delivery in 1993. A third contract for 
$43.3 million for Class 2 and Class 2H terminals for US 
ships and F-14D and E-2C aircraft was awarded in 
November 1992. Terminals will be delivered between 
May 1994 and January 1995. 


Contractor 
Collins Avionics & Communications Division. 


si 


The Collins/GEC-Marconi JTIDS Class 2 terminal 
for the US Air Force F-15 


RT-1379A/ASW transmitter/ 


receiver/processor 

The RT-1379A/ASW is an AN/ARC-182 derivative 
design providing a 5 kbits/s half-duplex or simplex RF 
data link using the TADIL-C message protocol and 
modulation. As currently configured, the radio covers 
the 225 to 400 MHz UHF band with 25 kHz channel 
spacing and is compatible with a number of US Navy 
data systems. These include the naval tactical data sys- 
tem, airborne tactical data system, AN/SPN 10/42 
automatic carrier landing system, AN/TPQ-10/27 pre- 
cise course direction system and the inertial navigation 
system. 

The RT-1379A/ASW interfaces with the mission com- 
puter on either of two (redundant) MIL-STD-1553B mul- 
tiplex busses. Jumpers in the aircraft wiring harness 
determine the unique multiplex address assigned to 
the radio. 

TADIL-C address assignment is via five octal 
encoded switches under a front protective cover. The 
radio’s address is normally selected on the flight line 
before a mission. The last three (least significant) octal 
address digits can be changed by commands from the 
mission computer at any time, causing the radio to 
assume a new TADIL-C address. 

Among types of information which can be handled 
are two-way transfer of target information, aircraft vec- 
toring data, INS update data, landing system data and 
general data reporting of aircraft status. 

In general any data which is available on the aircraft 
multiplex bus can be transmitted by the radio. It can be 
modified to communicate using a message protocol 
other than TADIL-C format and can accommodate 
other data rates up to 16 kbits/s. The radio can also be 
made to operate on any channelised frequency 
between 30 and 400 MHz, and voice communications 
capability can be added. 


Specifications 
Dimensions: 135.9 x 127 x 270.5 mm 
Weight: 4.9 kg 


Status 

The RT-1379A/ASW radio is in operational service on 
US Navy F/A-18 Hornet aircraft. Among other mission 
duties, it has been used in hands-off automatic carrier 
landings. 


Contractor 
Collins Avionics & Communications Division. 


VP-110 voice encryption device 
The VP-110 is a voice encryption device designed for 
use with airborne radio communications systems. The 
unit is packaged in a %ATR short unit and requires 
28 V DC. A companion unit, the VP-100, performs the 
same function for fixed station radios. Although aimed 
primarily at HF radios, the system will work equally well 
on both VHF and UHF narrowband equipment and ordi- 
nary telephone lines with the addition of a TA-110 
adaptor. 

The equipment is intended for a range of uses such 
as law enforcement, business, diplomatic, government 
agency and selected military voice transmission appli- 
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cations. It has been designed for the encryption of sen- 
sitive transmissions. 

The system eliminates all syllabic content in the 
encrypted mode while retaining clear voice quality and 
recognition. For transmission, the voice is converted 
into analogue signals and then divided into low and 
high band frequency ranges. It is then encoded and 
transmitted in a random mode with regard to time and 
frequency. 

Public keying is provided, enabling private conver- 
sations between two stations without prior manual ex- 
change of a recognition code. In this method of 
communication the operator selects the mode and the 


two units exchange a set of numbers, using a complex 
mathematical algorithm, which in effect establishes a 
signature for establishing private conversations. Eight 
codes, or key variables, can be entered in the unit 
microprocessors, providing 10 x 7'° code possibilities. 
Collins produces two versions of the VP-110: one for 
the US market and one for export. The former uses a 
Data Encryption Standard (DES) algorithm while the lat- 
ter is provided with a Rockwell developed algorithm. 


Contractor 
Collins Avionics & Communications Division. 


37R-2 VHF communications 


antenna 

The 37R-2 communications antenna is designed for 
use on aircraft cruising at up to 520 kts and is compat- 
ible with the Collins 51X-2 receiver. It is a vertically 
polarised antenna and provides a standing wave ratio 
of 2:1 or less over the VHF range 116 to 152 MHz. It is 
used for both receiving and transmitting and can han- 
dle a maximum input power of 125 W. Drag is approxi- 
mately 0.23 kg at 215 kts at sea level, zero angle of 
attack. Under the same conditions, but at 345 kts drag 
rises to 0.6 kg. Printed circuitry and foamed in-place 
plastic are used in construction of this antenna. 


Specifications 
Dimensions: 312 x 94 x 292 mm 
Weight: 0.9 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 


346D-2/2B passenger address 
amplifier 

The Collins 346-2 passenger address amplifier is a sin- 
gle box system designed to replace earlier Collins prod- 
ucts such as the 346D-1B equipment. Use of FET 
transistors in place of photoresistors and relays, com- 
bined with integrated circuitry instead of discrete tran- 
sistorised circuits, has led to substantial weight 
reduction and a doubled MTBF. 

The 346D-2 provides 120 W RMS output (30 W con- 
tinuous) into a load of 41.5 ohm and 60 W RMS (15 W 
continuous) into a standard 83 ohm load. Five inputs 
are provided with priorities arranged so that a flight 
crew member (Number 1) input takes priority over 
attendants Number 2/2A inputs. 

The 346D-2B variant can accept taped announce- 
ments or taped music through input Numbers 3 and 4 
respectively. Pilot and attendant priority, in that order of 
precedence, can override these two taped inputs. Pro- 
grammable dual chime circuits permit high, low or com- 
bined chime tones to be used to call passengers, 
attendants or attract attention to seat belt/no smoking 
signs. 

Gain is automatically increased by 6dB when 
engines are running and a further 3 dB increase is avail- 
able for use during a cabin decompression emergency. 
The attendant’s station is provided with a 20 W output 
from an auxiliary amplifier. 

Self-test facilities are incorporated for both ground 
and in-flight testing. A function switch and a light-emit- 
ting diode display are provided on the front panel to 
facilitate tests. 

Collins states that one unit will suffice for narrow- 
bodied aircraft. Wide-bodied aircraft may be wired to 
accept one or two systems as required. 


Specifications 
Format: % ATR short 
Weight: (346D-2) 2.75 kg 
(346D-2B) 3 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


490S-1 HF antenna tuning unit 

The Collins 490S-1 antenna tuning unit is an HF 
antenna coupler which automatically matches the 
impedance of aircraft shunt or notch antennas to a 
50 ohm transmission line. It operates in single and dual 
ARINC configurations throughout the entire 2 to 
30 MHz HF band. Operating efficiency is claimed to 
range from 70 to 95 per cent, depending upon antenna 
impedance. 

The system can automatically tune to a voltage 
standing-wave ratio limit of 1.3:1 across the entire HF 
band within an average time of 4 seconds and a maxi- 
mum time of 7 seconds. It operates satisfactorily on all 
types of modulation at 400 W maximum average RF 
input or 1000 W PEP. Primary power requirement is 
115 V AC at 400 Hz. 

The 490S-1 is designed to operate ideally in an 
ARINC dual system installation to eliminate the possi- 
bility that a single fault would disable both systems. In 
order that the system may be located as closely as 
possible to the antenna itself, it has been designed and 
constructed to withstand the severe temperature and 
vibration environment associated with the tail/stabiliser 
area of the aircraft. The MTBF rating is in excess 
of 5000 hours, the operation being constantly 
self-monitored. 

The system is contained in a pressurised casing 
which is internally divided into the control and RF sec- 
tions. These are separated by a thermal shield. No cool- 
ing air supply, either blown or external, is required. The 
electronic elements feature the use of planar cards fab- 
ricated from multilayer copper and glass-epoxy 
materials which provide high rigidity. The control cir- 
cuits mounted on the cards consist mainly of integrated 
circuits in standard 14 lead flatpacks. 

The system is operable over a temperature range 
from -54 to +71°C up to a pressure altitude of 50 000 ft. 

According to Collins, design of the 490S-1 is based 
on development of shunt and notch antenna systems 
for such aircraft as the McDonnell Douglas RF-4C, Das- 
sault Mirage IV-A, General Dynamics F-111, Grumman 
EA-6B military types and Gulfstream II corporate jet. 


Specifications 
Dimensions: 190 x 127 x 400 mm 
Weight: 7.5 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


490T-1 HF antenna coupler 
The 490T-1 is a general-purpose high frequency auto- 
matic antenna coupling unit for 25 ft (7.62 m) or longer 
whip and wire antennas in the 2 to 30 MHz frequency 
range. Shorter antennas may be accommodated by the 
use of suitable loading coils. It features a short tuning 
cycle of five seconds maximum and three seconds 
average tuning time. Such rapid tuning capability 
reduces the overall re-channel time and keeps trans- 
mission to a minimum in the interests of radio silence. 

The system contains an antenna transfer relay and an 
antenna grounding relay which can be used as needed 
in dual installations. The 490T-1 will operate with the 
437R-1 helical monopole antenna and optional appli- 
cations include exchange with either the 180L-3 or 
180L-3A antenna coupler. 

The unit’s rapid tuning time enhances reliability since 
the operating elements are only energised for brief 


periods. The servo system is controlled by a demand 
surveillance technique which causes the coupler to 
retune if the antenna impedance changes appreciably 
but does not require the servo system to remain in con- 
stant operation. 

The 490T-1 comprises four radio frequency assem- 
blies, three modules, a chassis, front panel and dust 
cover. Solid-state logic circuits, capable of fast 
decisions with high-speed switched and _ variable 
elements, are used to ensure reliable high-speed 
tuning. All assemblies are removable for maintenance 
and repair purposes. 


Specifications 
Dimensions: 196 x 264 x 366 mm 
Weight: 8.93 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 
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The Collins 618M-3 HF radio 


618M-3 and 618M-3A VHF radio 
The 618M-3 radio and its variant, the 618M-3A, are air 
transport-category VHF transceivers of 25 W nominal 
transmitter output. They were developed by Collins as 
retrofit replacements for the earlier 618M-1 radio and 
for similar ARINC 546 and 566 systems as a response 
to the introduction of 25 kHz spacing between chan- 
nels for VHF air traffic control communication. 

Coverage of the VHF band by the 618M-3 is from 118 
to 135.975 MHz, while the 618M-3A version coverage 
extends from 116 to 151.975 MHz. The former provides 
720 channels, the latter 1440 channels, in each case in 
25 kHz incremental steps. Besides basic voice com- 
munications, each system also possesses data and Sel- 
cal facilities. 

Frequency generation is supplied from a digitally 
controlled frequency standard. Low component 
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density and use of solid-state circuitry is a feature and 
heat-sinking with cooling vanes assists in maintaining 
low transmitter temperatures. All of these factors result 
in improved reliability and the calculated MTBF is grea- 
ter than 4000 hours. 

Speech compression ensures good intelligibility 
irrespective of the user’s voice Characteristics or micro- 
phone technique and overmodulation is avoided by 
input signal amplitude limiting. Carrier-to-noise, carrier 
override squelch control and automatic gain control are 
also incorporated. 

With a cooling air supply, the continuous operating 
temperature range is from —54 to +55°C; without cool- 
ing air, the continuous upper maximum limit is 30°C. 
On a one- to two-minute transmit to receive ratio duty 
cycle, operation can continue to a maximum tempera- 
ture of 55°C. Maximum operational pressure altitude is 
55 000 ft. 


Specifications 
Format: / ATR short 
Weight: 4.53 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


628T-1 HF/SSB radio 


The 628T-1 is an HF/SSB transceiver for long-range 
transport aircraft operating on overwater routes or 
other areas over which reliable extended range com- 
munications are required. It provides USB, AM voice 
and data communications on any of 24 200 channels, 
at 1 kHz increments in the 2.8 to 26.999 MHz band. 
Tuning is automatically controlled through a 
remote-control unit. Nominal transmission power is 
200 W peak power in SSB or 100 W average in compat- 
ible AM. 

This all solid-state system uses digital synthesis tech- 
niques for frequency generation. High stability is main- 
tained through temperature compensation of the 
frequency standard. 

Mechanical design is aimed at maximising maintain- 
ability. The transmitter/receiver is housed in a case with 
hinged tray and fold-out doors for easy accessibility. 
Plug-board circuitry is used extensively and bench-test- 
ing is simplified through the provision of a built-in test 
connector at the rear of the casing. Special provision is 
made for the replacement of the power amplifier tran- 
sistors without the necessity of removing the entire 
power amplifier board. 

Transmitter cooling is achieved through a heat sink 
and filtered forced airflow, while the receiver section 
relies on conventional convection cooling and is not 
dependent on a cool air supply. 

An AM Selcal facility is provided by means of a spe- 
cial audio output through which Selcal signals are 
monitored irrespective of the selected operating mode. 
Options include automatic antenna tuning couplers, to 
permit antenna performance optimisation over the fre- 
quency spectrum covered by the 628T-1, and a 
999W-1/A1 adaptor unit which permits interchange- 
ability with the Collins 618T-2/5 transceivers without 
disturbance to aircraft wiring, racks, connectors, 
antenna couplers or frequency selector. 


Specifications 
Dimensions: *% ATR short 
Weight: 13.6 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


628T-2 HF radio 

The 628T-2 is based on the 628T-1 and to some extent 
as well on the earlier 618T-2/5 equipment which is still 
to be found on many transport aircraft. It uses much of 
the operational and design experience derived from 
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The Collins 628T-1 HF transmitter/receiver 


these systems. The 628T-2, however, was designed to 
offer certain advantages over the earlier equipment, 
principally higher power output and extended coverage 
of the HF band, hence a greater number of channels 
and more options in terms of operating modes. 

Transmitter output power is 400 W peak power and 
full coverage of the HF band, from 2 to 30 MHz, permits 
use of up to 280 000 channels at 100 Hz increments or 
28 000 channels at a separation of 1000 Hz. 

Operational modes include USB, LSB, AM, carrier 
wave and data. Full 400 W peak output is available in 
the sideband modes with 125 W average in compatible 
AM and 125 W nominal in continuous wave mode. 

In mechanical and electronic design, the 628T-2 
is very similar to the 628T-1 although Collins has incor- 
porated a number of improvements with regard to 
sensitivity, cross-modulation elimination, intermediate 
frequency translation and heat dissipation in the power 
amplifier stage. All are aimed at extension of perform- 
ance and enhancement of reliability. 


Specifications 
Dimensions: 6 MCU in accordance with ARINC 600 
Weight: 12.72 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


628T-3 and 628T-3/A HF radios 
Like the 628T-2, the 628T-3 and 628T-3/A are based on 
the 628T-1 design and represent the latest standard 
in this series. The principal difference between the 
628T-3 and the 628T-3/A variant is the narrower band- 
width intermediate frequency filtration of the latter, 
resulting in heightened selectivity over part of the oper- 
ating spectrum and slight differences in audio 
response. 

As in the case of the 628T-2, each system provides 
full coverage of the 2 to 30 MHz HF band and offers 
280 000 channels at 100 Hz increments. There is, how- 
ever, no option for a smaller number of channels at 
1000 Hz separation; transmitter output is 200 W peak 
power. 

Operating modes are voice, and voice and data in 
both upper and lower sidebands, with compatible AM 


The Collins 628T-3 HF transmitter/receiver in the 
mounting tray 


and carrier wave in USB only. Selcal facilities are as 
those of the 628T-1. 


Specifications 
Format: % ATR short 
Weight: 11.36 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


714E HF control units 

The 714E control units used in conjunction with the 
618T series transmitter/receivers provide remote 
selection of the available 28 000 channels. Frequencies 
are indicated in a direct reading digital display and 
can be selected in 1 KHz increments throughout the 
2 to 29.9999 MHz range. Frequency selection is 
accomplished by rotating four knobs until the desired 
frequency appears in the window. A function selector 
and radio frequency sensitivity adjustment are 
included. 

The 714E-2 control unit may be used either in new 
installations or as a replacement for the 614C-2 control 
unit in retrofit applications. 

The 714E-3 is used with equipment operated in the 
continuous wave or data mode. 


Specifications 
Dimensions: 146 x 65 x 159 mm 
Weight: 0.9 kg 


Status 
In service. 


Contractor 
Collins Commercial Avionics. 


Data link systems 

Collins data link systems are designed for commercial 
and military transports and conform to ARINC 724 and 
597. Their associated control panels have full alphanu- 
meric keyboards with a two-line, 32-character light-emit- 
ting diode display. Information can also be displayed 
on a compatible weather radar screen. 

These data links can control VHF radios, act as a 
checklist memory and provide the interface between 
flight and performance management systems and 
ground-based data transmitters. The operator can 
change the software and the units have comprehensive 
built-in test facilities and a continuous GMT clock 
facility. 

The DLC-800 is a menu-driven control/display 
designed to be used with the Collins DL-700 data link 
systems. The unit is completely compatible with other 
data link management units which use the ARINC 429 
databus and can be retrofitted into existing instal- 
lations. Airline programmable software enables an air- 
line to create distinctive symbols, display formats and 
messages for use on the DLC-800. The unit has a high 
resolution infra-red touch-input system and a wide view- 
ing angle for easy reading by both pilots. The display is 
easily readable in direct sunlight. Key actions can be 


The Collins DLC-800 data link control and display 
panel 


highlighted by using inverse characters in the form of 
dark on light background. Messages can flash on the 
screen to attract attention. 


Specifications 

Control unit 

Dimensions: 114 x 146 x 120 mm 
Weight: 1.2 kg 

Temperature: —15 to +70°C 
Altitude: 55 000 ft 


Management Unit DLM-700 (to ARINC 724, 597 and 
600) 

Format: (ARINC 600) 4 MCU 

Weight: 4 kg 

Power supply: 115 V AC, 400 Hz, single phase, 60 W 
28 V DC, 1W 

Temperature: —20 to +70°C 

Altitude: 55 000 ft 


Management Unit 597A-1 (to ARINC 404A and 597) 
As for DLM-700 except: 

Format: (ARINC 404A) % ATR short 

Weight: 3.6 kg 


Status 
In production. 


Contractor 
Collins Commercial Avionics. 


DLM-700B data link system 


The DLM-700B data link management unit is designed 
in accordance with ARINC 724B for all analogue and 
digital aircraft including the Airbus A320, Boeing 747- 
400 and McDonnell Douglas MD-11. The unit is part of 
the Collins Airline Communications And Reporting Sys- 
tems (ACARS) product line. Growth capacity is pro- 
vided for additional memory or ARINC 429 interfaces. 
Compatibility with the Collins DL-700 and DL-500 sys- 
tems can be added. 

Message decoding in the DLM-700B is enhanced 
through the use of a Collins MSK demodulator which 
removes distortion from the VHF communications 
transceiver. A frequency management function pro- 
vides automatic frequency changes without any pilot 
action. A channel management function, for use with 
Category B service providers, allows the DLM-700B to 
select the optimum ground station. This automatically 
provides fast message response time, as well as 
reduced message congestion in ground networks. 

A communications statistics package monitors air-to- 
ground link performance; data is gathered on every 
flight leg. A message store and forward function allows 
flight plans, weather and ATIS information to be held for 
display upon demand. A flight profile report provides 
the crew with details on departure and arrival times, 
cruise times, engine data and other items. Custom 
data, such as frequency tables, delay codes and pilot 
alterable messages, can be stored in the system. Data 
can be loaded on the bench or in the aircraft. An 
optional floating point maths package is available for 
data processing. Using this package, complex engine 
reports from any analogue ARINC 717 or 573 equipped 
aircraft can be prepared. 


Specifications 

Dimensions: 125 x 193 x 325 mm 

Weight: 5 kg 

Power supply: 115 V AC, 400 Hz, single phase, 80 W 
optional 28 V DC battery, 75 mA max 

Temperature: —20 to +70°C 

Altitude: up to 55 000 ft 


Status 

United Airlines has ordered over 200 DLM-700 data link 
systems for its fleet of Boeing 737 aircraft. United is the 
seventh airline to order the system. 


Contractor 
Collins Commercial Avionics. 


HF-220 HF radio 

The Collins HF-220 is an HF set designed for general 
aviation fixed-wing aircraft and helicopters. It covers the 
HF spectrum from 2 to 22.999 MHz providing 210 000 
channels at 100 Hz frequency separation. Up to 16 
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channels may be preset with the aid of a special pro- 
grammer and all preset channels may be further pro- 
grammed for half-duplex operation for radiotelephone 
patch-through on either the US A38A mode or in the 
international A3J format. 

Normal operating mode is upper sideband but AM 
operation is also possible. Transmitter outputs are 
100 W peak power and 25 W average respectively. 

The HF-220 is a fully solid-state, synthesised system 
comprising a transmitter/receiver, power amplifier, 
antenna coupler and control unit. Emphasis is on sim- 
plicity, with simplified controls and a light-emitting 
diode readout of channel or frequency selected. 
Antenna tuning is fully automatic and the antenna coup- 
ler is compatible with antenna lengths of 10 to 30 ft (3 to 
9m). An automatic probe antenna coupler, the 
PAC-200, has been developed by Collins and is 
especially designed for helicopter use with the HF-200 
and 220 radios. 


Specifications 

Dimensions: (transmitter/receiver) 
298 mm 

(power amplifier) 128 x 127 x 297 mm 
(antenna coupler) 129 x 192 x 278 mm 
(controller) 67 x 146 x 109 mm 
Weight: (transmitter/receiver) 2.94 kg 
(power amplifier) 3.17 kg 

(antenna coupler) 4.55 kg 

(controller) 0.68 kg 


128 1025 x 


Status 
In service, no longer in production. 


Contractor 
Collins Commercial Avionics. 


Al eegaaa 


Coane : 


: HE 


s 


FREC aw CHAN 


The contro! unit for the Collins HF-220 radio 


HF-230 HF radio 

Introduced in 1983, the Collins HF-230 radio is for use 
in fixed-wing aircraft and helicopters. It provides 
280 000 channels at 100 Hz channel spacing between 
2 and 29.9999 MHz. All 176 ITU radio telephony chan- 
nels are pre-programmed, giving phone-patch capabil- 
ity over very long ranges wherever this facility is 
available. Lower sideband operation is possible for 
international or maritime communications. 

The system comprises a TCR-230 transceiver, 
PWR-230 power amplifier and a range of antenna coup- 
lers. A DSA-220 adaptor permits two such systems to 
be operated in the same aircraft. With a pressurised 
antenna coupler the HF-230 is approved for operation 
up to 55 000 ft and from —55 to +70°C. Power output is 
100 W PEP. 

The radio features 40 pilot programmable channels 
and, when selected, channel number and frequency 
are displayed. 

The new CTL-230 display unit forms part of the 
HF-230 and features gas-discharge symbology. 

An automatic probe antenna coupler, the PAC-230, 
is available for helicopter applications. 
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The Collins HF-230 HF radio and ITU radio 
telephony transceiver 
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Specifications 
Weight: 11.1 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


HFS-700 HF radio 

The Collins HFS-700 is an HF transmitter/receiver 
intended for service aboard transport aircraft which 
have a long-range communication requirement. 
Designed and developed in accordance with ARINC 
719, the HFS-700 draws largely upon operational 
experience gained with the company’s earlier 628T-1 
and 618T-2/5 systems. 

Covering the full HF band from 2 to 30 MHz, the 
HFS-700 provides 28 000 channels at increments of 
1 kHz and uses ARINC 429 serial channel selection. 
Operating modes are USB, LSB, AM equivalent, data 
and CW. Nominal transmitted power outputs are 400 W 
PEP in SSB modes, 125 W in compatible AM and 
125 W in CW. A special audio output permits Selcal 
monitoring to continue in all mode settings. 

The system is of all solid-state construction and 
extensive use is made of CMOS and linear integrated 
circuits. The digital frequency generation synthesiser is 
locked to a highly accurate reference standard. 

Features include a Digital Information Transfer Sys- 
tem (DITS) tuning interface, new installation concept 
connectors and cooling with a blower. Particular atten- 
tion has been paid to control of excessive temperature 
during abnormal operating conditions and a special 
design of heat sink has been employed to maintain out- 
put transistors within derated temperature limits. 
Additionally, a dissipation detector reduces drive to 
lower levels under high dissipation conditions. 

Mechanical design features include plug-in boards 
with hinged tray and foldout doors to allow easy access 
to components during servicing without use of card 
extenders. The system’s normal operating range is 
from —55 to +70°C at 50 per cent duty cycle. Maximum 
operational pressure altitude is 40 000 ft. 


Specifications 
Format: 6 MCU per ARINC 719600 
Weight: 12.7 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


HFS-900D HF radio 

The HFS-900D allows HF transmission of high speed 
data, adaptive up to 1800 bps, for aircraft communi- 
cation and ACARS data link messages, including future 
ATN and AVPAC applications. It will support long range 
position reporting via ADS, ATC data communication 
and other data services. 

The HFS-900D contains a high speed adaptive 
modem which provides the interface with the current 
ACARS network. Automatic link circuitry, which simpli- 
fies and improves connectivity, is embedded and will 
provide optimum communication with the addition of a 
new digital fast-tune antenna coupler, the CPL-900D. 


Status 
The HFS-900D will be available in mid-1995. Existing 
Collins HF systems can be upgraded. 


Contractor 
Collins Commercial Avionics. 


PAC-230 HF antenna coupler 

The Collins PAC-230 is a self-contained HF antenna/ 
antenna coupler system designed principally for 
helicopters in order to eliminate problems associated 
with long wire antenna installations on rotary-wing 
aircraft. 

The unit, which is compatible with the Collins HF-230 
radio equipment (see earlier entry), operates in the 2 to 
30 MHz part of the HF band. 

The PAC-230’s principal feature is simplicity of 
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operation, which reduces the amount of hands-off fly- 
ing time required to retune the set. The system is acti- 
vated when a frequency is selected by the pilot, who 
then keys the microphone switch in order to complete 
the antenna tuning cycle. 


Specifications 
Weight: 3.8 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


PAU-700 passenger address 
amplifier 

The PAU-700 is the new generation Collins passenger 
address amplifier designed in accordance with ARINC 
characteristic 715 for ARINC 600 installations. It is 
based largely on experience gained with the earlier Col- 
lins 346D-2/2B systems. 

The PAU-700 allows pilot, crew and flight attendants 
to address the passengers. It provides for amplification 
of recorded announcements, taped music and tone 
annunciation of flight attendant call, passenger call, no 
smoking and fasten seat belt signs and emergency 
tone. 

Audio inputs to the amplifier are remotely activated 
and are provided by the pilot’s or flight attendant’s 
microphones, recorded announcements and by 
recorded music. Chime signalling is remotely selecta- 
ble to provide passenger call (high chime), attendant 
call (high/low chime), fasten seat belt or no smoking 
(low chime) and attendant alert (three high/low 
chimes). 

Features include two-tone oscillators which operate 
continuously, thus eliminating frequency swings or 
chirps when the oscillator starts. This also provides im- 
munity to control line and supply voltage transients 
which have caused spurious chime outputs in previous 
systems. Solid-state circuits have been incorporated to 
sense transients and to inhibit the audio when one is 
detected, thereby eliminating key-click sounds. The 
system is all solid-state and uses FET and CMOS cir- 
Cuitry extensively. A front panel LED digital display with 
a four position switch and a test tone facility is provided 
for testing and calibration. 

Operating temperature range is from —55 to +71°C 
and the system will continue to function at pressure alti- 
tudes of over 50 000 ft. 


Specifications 
Dimensions: 2 MCU 
Weight: 3.27 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


SAT-900/901 satellite 


communications systems 

The SAT-900/901 satellite communications systems 
operate at L- band through the International Maritime 
Satellite Organisation space segment. Both systems 
support a low speed digital link for the transmission of 
ACARS/AIRCOM datalink messages when out of range 
of terrestrial VHF stations. Collins Satcom systems are 
currently operational with the DLM-700B and manage- 
ment units from other commercial datalink equipment 
suppliers. 

In addition to low speed data, the SAT-901 can sup- 
port a digital voice channel for use by either the cockpit 
or cabin. The selection of the single channel for voice or 
data is made via the MCDU or MIDU in the cockpit. 
Cabin communications require the use of the optional 
CTI-901 cabin telecommunications interface unit. The 
CTI-901 provides the industry standard CEPT E1 inter- 
face between the SDU-901 and the cabin telephone 
system. 

The SAT-900/901 systems are compatible with all 
ARINC 741 low- and high-gain antenna subsystems. A 
low-gain antenna can be used with either system to sup- 
port low speed data communications, but a high-gain 
antenna subsystem is required with the SAT-901 for 
voice communications. 


The Sabreliner 65 satellite communications demonstration aircraft showing one of the 4 in square 
satellite antennas aft of the aircraft door near the top of the fuselage 


Each system is made up of a Satellite Data Unit 
(SDU), Radio Frequency Unit (RFU), High Power 
Amplifier (HPA) and ARINC 741 antenna subsystem. 
The SAT-900 consists of an SDU-900, RFU-900 and 
HPA-900. The SAT-901 uses the same RFU and HPA as 
the SAT-900, along with the voice capable SDU-901. 

The SAT-900 is compatible with INMARSAT Data-1 
protocols; the SAT-901 is compatible with INMARSAT 
Data-2 and Voice-2 protocols. 


Specifications 

HPA-900 high power amplifier 
Dimensions: 125 x 193 x 325 mm 
Weight: 6.8 kg 

Power supply: 115 V AC, 400 Hz 

Power output: 40 W continuous 
Frequency range: 1625.5 to 1660.5 MHz 


RFU-900 radio frequency unit 

Dimensions: 125 x 193 x 325 mm 

Weight: 8.3 kg 

Power supply: 115 V AC, 400 Hz 

Frequency range: (receive) 1530 to 1559 MHz 
(transmit) 1625.5 to 1660.5 MHz 


SDU-901 satellite data unit 

Dimensions: 190 x 193 x 325 mm 

Weight: 8.84 kg 

Power supply: 115 V AC, 400 Hz 
Synthesiser step size: 2.5 kHz 

Doppler correction: within 20 Hz over + 2 kHz 
Modulation type: A-BPSK 


Status 

Both the US FAA and the Australian CAA have certified 
the SAT 900 system. Northwest Airlines ordered the 
system for its Boeing 747s, for delivery in 1989. United 
Airlines and Japan Airlines have also ordered it for the 
Boeing 747-400. 


Contractor 
Collins Commercial Avionics. 


The Collins Satcom 900 communications system 

showing (left to right) the RFU-900 radio frequency 

unit, the SDU-900 satellite data unit and the 
HPA-900 high power amplifier 


SDA-906 satellite 


communications system 
The SAT-906 will become the Collins industry standard 
satellite communications system. It will be fully com- 
pliant with ARINC 741 and 746 and will provide six high 
quality voice and data channels for cockpit and cabin 
use. The SAT-906 will be capable of low and high speed 
data, cockpit voice and passenger PC, fax and tele- 
phone sevices when mated with a high gain antenna 
subsystem. 

The SAT-906 consists of the SDU-906, RFU-900 and 
HPA-901. The SDU-906 provides the interface to all 


other aircraft systems, and includes modems, codecs 
and protocol support for communication with ground 
earth stations. 

The RFU-900 consists of a wideband L-band to IF 
down-converter for receive operation and a wideband 
IF to L-band up-converter for transmit operation. The 
RFU operates in full duplex mode, receiving L-band sig- 
nals in the range 1530 MHz to 1559 MHz. 

The HPA-901 is a linear amplifier that provides the 
necessary intermodulation performance character- 
istics for multi-channel operation. 

The SAT-906 is compatible with INMARSAT Data-2, 
Data-3 and Voice-3 protocols. 


Specifications 

Dimensions: (SDU-906) 6 MCU 

(RFU-900) 4 MCU 

(HPA-901) 8 MCU 

Weight: (SDU-906) 12.7 kg 

(RFU-900) 8.3 kg 

(HPA-901) 17.24 kg 

Power supply: 115 V AC, 400 Hz, 180 W (SDU-906), 
60 W (RFU-900), <300 W (HPA-901) 


Contractor 
Collins Commercial Avionics. 


VHF-21/22/422 Pro Line II VHF 
radios 


Designed primarily for general aviation aircraft of all 
types, the Collins VHF-21/22/422 transmitter receivers 
are remotely controlled, rack-mounted sets with 20 W 
transmitter output. They are available in two versions: 
the A equipment covering the VHF band from 118 to 
136.975 MHz and the B variant from 118 to 
151.975 MHz. Channel spacing is 25 kHz. Units with 
broad receiver bandwidths are available. 

The radios use digital synthesis frequency gener- 
ation techniques and are of all solid-state construction. 
They provide automatic carrier and phase noise 
squelch and automatic gain control and are designed 
to drive cabin audio systems of all types. Principal 
attractions are low weight, compactness and the low 
power consumption of 6.5A during transmission. 
Consequently they require no forced-air supply and 
electronic section cooling is carried out by a combi- 
nation of heat sink and convective airflow. 

The VHF-21 can directly replace the earlier VHF-20 
series radios. The VHF-422 is compatible only with 
CSDB or ARINC 429 controls. 

Either hard or soft mounting may be used and all con- 
nections are made through a single connector on the 
rear of the casing. 


Specifications 
Dimensions: 84 x 86 x 355 mm 
Weight: 2.1 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


VHF-253 Micro Line VHF radio 

The VHF-253, which was introduced in late 1981, is a 
VHF transmitter/receiver covering the band 118 to 
135.975 MHz at selectable 25 or 50 kHz increments. It 
is designed for general aviation fixed-wing aircraft and 
helicopters. 


The system is microprocessor-controlled and is 
claimed by Collins to be the first panel-mounted radio 
to offer direct and remote control access to six VHF fre- 
quencies while the active and a preset frequency are 
simultaneously and continuously displayed. Values of 
the active and preset frequencies are presented on an 
LCD which is backlit for night-time operation. 

As frequencies are selected for storage by the pilot, 
they appear in the preset (right hand) window of the dis- 
play and can be stored in any of four locations by 
pressing the appropriate storage location button. 
Change between active and preset frequencies is 
accomplished by depressing a transfer button at which 
the frequencies briefly alternate on the display until an 
aural tone confirms completion of the transfer. Recall 
into the preset window is made by depressing the 
appropriately numbered button. 

Alternatively, recall can be accomplished from a 
remote switch mounted on the pilot’s control yoke or, in 
the case of a helicopter, the cyclic pitch control. This 
permits the pilot to run through the stored frequencies 
and transfer them to the active frequency position. 

Direct tuning of the desired active frequency is also 
possible. A non-volatile memory which retains an 
active, a preset and four stored frequencies guards 
against temporary power loss or momentary power 
supply interruption. 

Large scale integration circuitry is used extensively in 
the VHF-253 and is expected to result in markedly 
improved reliability. The use of LCD as opposed to LED 
presentation of frequency selection is also claimed to 
result in lower power consumption, reduced heat gen- 
eration and improved reliability. Other system features 
include audio gain control, stuck microphone protec- 
tion and adjustable microphone gain. 

An alternative version, designated VHF-2535S, is avail- 
able for operations in locations where ground transmit- 
ters may exhibit frequency instability. This unit can 
accommodate variations of up to 13 kHz from the nom- 
inal transmitted frequency. 


Specifications 
Dimensions: 33 x 158 x 307 mm 
Weight: 1.2 kg 


The Collins VHF-253 system 
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The Collins VHF-253 equipment in dual configuration aboard a Beechcraft turboprop twin 


Status 
In service. No longer in production. 


Contractor 
Collins Commercial Avionics. 


VHF-700 VHF radio 

The Collins VHF-700 is a VHF AM transmitter/receiver 
designed principally for air transport use, it covers the 
band 118 to 135.975 MHz with channel spacings of 
25 kHz. Typical transmitted power output is 30 W. 

The system, which has been designed and devel- 
oped to ARINC 716 specifications, has a number of 
advanced features including a new receiver design 
which eliminates mutual interference between equip- 
ment even when up to three transmitter/receivers are 
used in the same aircraft. A complete end-to-end self- 
test facility, which checks 99 per cent of all critical com- 
ponents, is built-in. The ARINC 429 serial databus is 
also tested to ensure that the system is receiving valid 


information from the remote tuning selector and cen- 
tralised ARINC 604 fault monitoring capability. 

The VHF-700 is microprocessor-controlled, of all 
solid-state construction and employs a temperature 
compensated crystal oscillator as the reference stan- 
dard for its digital frequency generation synthesiser. 

The system operates over a temperature range of 
-55 to +71°C with an ARINC standard air cooling sup- 
ply on a continuous transmit mode or over the same 
temperature range with no forced-air cooling on a 20 
per cent transmit duty cycle. Maximum operating press- 
ure altitude is 50 000 ft. 


Specifications 
Format: 3 MCU short 
Weight: 4 kg 


Status 
In production and service. 


Contractor 
Collins Commercial Avionics. 


TR-720 airband transceiver 

The TR-720 is a solid-state, fully synthesised portable 
transceiver, covering both the communications band 
from 118 to 136.975 MHz and the navigation band of 
108 to 118 MHz. It provides 760 communications chan- 
nels at 25 KHz spacing and 200 navigation channels at 
50 kHz spacing. As a hand-held device, the TR-720 is 
intended primarily for use as an emergency backup 
equipment in any aircraft and for channel monitoring 
purposes. It is also of use in aircraft without electrical 
power supplies such as ultralights, gliders and balloons 
and in ferry flights of non-equipped aircraft. 

The transceiver frequencies are selected by, and 
read from, thumbwheels and a memory storage facility 
is incorporated to allow the operator to store three pre- 
set frequencies and select them as required. Power is 
supplied by a twist-off battery pack containing eight 
rechargeable Ni/Cd batteries, giving a power output of 
3 W PEP and 1 W nominal. The pack is easily replaced 
when the batteries lose their ability to be recharged 


(usually after about 1000 recharging cycles), or non- 
rechargeable alkaline batteries can be used. 

A wide range of accessories is available for the 
TR-720, including a charging unit which will plug into 
the cigarette lighter of a car or aircraft. The CS-10 
power amplifier is now available to boost the power out- 
put to 10 W. 

A holder which allows the radio to be held upright in 
the aircraft, enabling hands-free operation, is available 
as is a headset adaptor. 


Specifications 
Dimensions: 169 x 64 x 38 mm 
Weight: 0.55 kg including battery pack 


Status 
In production. 


Contractor 
Communications Specialists Inc. 


The Communications Specialists TR-720 
transceiver and accessories 


AN/PRC-103 rescue radio 

The AN/PRC-103 is a lightweight portable dual channel 
two-way voice communication rescue radio equipment. 
It is designed primarily for paramedic use and consists 
of receiver/transmitter, antenna, headset, cable, micro- 
phone, earphones and battery. The equipment pro- 
vides hands-free two-way communication between a 


para-rescue medical airman and a rescue aircraft 
through voice transmission on 243 MHz. An additional 
channel on 282.8 MHz allows rescue operations to con- 
tinue after initial contact has been established. The 
radio is enclosed in a watertight case and is designed to 
operate satisfactorily after immersion in water to depths 
of 15.2 m. Output power is 100 mW average. 


Status 
In operational service with the US Air Force. 


Contractor 
C-RAN Corporation. 
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AN/PRC-106 survival radio 


transceiver 
The AN/PRC-106 is a lightweight emergency VHF/UHF 
beacon/transceiver used as a radio beacon on which 
search and rescue forces can locate downed aircrew 
and to provide voice communications between the two 
parties. 

The equipment operates in both beacon and voice 
communication modes on 121.5 and 243 MHz, with an 


output power of 125 mW average for the beacon trans- 
mission and 100 mW average for voice. The radio is 
compact and ruggedised and will operate satisfactorily 
after immersion in water up to depths of 15.2 m. 


Specifications 
Dimensions: 153 x 79 X 36 mm 
Weight: (including batteries) 680 g 


Status 
In operational service with the US Air Force. 


Contractor 
C-RAN Corporation. 


AN/ARS-6(V) personnel locator 


The personnel locator system consists of the AN/ 
ARS-6(V) guidance system manufactured by Cubic 
Defense Systems and the Motorola AN/PRC-112 sur- 
vival radio (see entry under Motorola in this section). 
The survival radio remains silent until interrogated by 
the airborne guidance system, when it responds with a 
coded 300 ms pseudo-noise burst transmission. The 
AN/ARS-6(V) guidance system then displays range and 
steering directions in the rescue aircraft. 

The AN/ARS-6(V) includes a compact radio trans- 
ceiver, high-gain antenna set, control unit and instru- 
ment panel display. 

Light, compact and modular, the system is easily 
transportable. It can be installed in a UH-1H or UH-60 in 
less than 30 minutes, and the system’s simple controls 
and logical sequence make it extremely easy to 
operate. 

The AN/ARS-6(V) is operated from the Control/Dis- 
play Unit (CDU). The operator programmes Channel A 
and B frequencies from the 3000 channels between 
225 and 300 MHz or selects 243 and 282.8 MHz on pre- 
set channels. Steering commands and ranging infor- 
mation are displayed on a small dichroic liquid crystal 
Remote Display Unit (RDU) which is easily mounted on 
the aircraft instrument panel. Range to target is mea- 
sured first in miles, then in feet. Steering commands are 
presented on a bar graph display that indicates the pos- 
ition of the target relative to the heading of the aircraft. 
Both the RDU and the CDU have sunlight-readability 
and full NVG compatibility. 

The Receiver/Transmitter (RT) is a fully synthesised 
UHF transceiver optimised to operate with the AN/ 
PRC-112 survival radio. It weighs less than 10 kg and is 
packaged in a % ATR case. The shock-isolated RT 
mounting base is adaptable to either temporary instal- 
lation on the aircraft floor or permanent mounting. The 
RT’s 1553B bus interface can configure the AN/ 
ARS-6(V) as a remote terminal on the databus, integrat- 
ing control and display with existing aircraft functions 
and eliminating the need for the RDU and CDU. 

The antenna group consists of twin blade antennas 
on the aircraft ventral surface. By mounting the anten- 
nas on the aircraft centreline, signal scattering effects 
from aircraft structures are minimised to achieve the 
specified accuracy. 


Specifications 

Dimensions: (receiver/transmitter) 317.5 x 193 x 
198.1 mm 

(antenna switching unit) 144.8 x 193 x 33 mm 
(antenna set) 228.6 x 116.8 x 50.8 mm 
(control display unit) 101.6 x 146 x 76.2 mm 
(remote display unit) 38.1 x 76.2 x 48.3 mm 
Weight: (receiver/transmitter) 9.89 kg 
(anntena switching unit) 1.04 kg 

(antenna set) 0.59 kg 

(control display unit) 1.3 kg 

(remote display unit) 0.27 kg 

Power supply: 28 V DC, 4.5 A max 

Power output: 10 W 

Frequency range: 225 to 300 MHz 

Available channels: 3000 in 25 kHz steps 
Reliability: 2650 h MTBF 


Status 

In production since 1988 for the US Army, Navy and Air 
Force and other customers. Over 1000 units have been 
ordered. 


Contractor 
Cubic Defense Systems. 


The Cubic AN/ARS-6(V) personnel locator is 
modular, light and easy to install 


AN/URQ-34 anti-jam tactical data 
link 

The AN/URQ-34 is an anti-jam tactical data link trans- 
mission system operating in the Ku frequency band, 
built to support US Army real-time combat sensors. It 
was originally developed for the Stand-Off Target 
Acquisition System (SOTAS) and was delivered and 
deployed for special projects after SOTAS was 
discontinued. 

The AN/URQ-34 uses fast frequency-hopping tech- 
nology to defeat the hostile ECM threat specified for the 
Modular Integrated Communications and Navigation 
System (MICNS) and has a demonstrated range of 
130 nm (240 km). Input of digital data can be in clear or 
encrypted and the data rate is 25 to 100 kbytes nom- 
inal. It meets all applicable MIL, MICNS and SOTAS 
standards for environment, nuclear hardening, ballistic 
hardening, MTBF and MTTR. The MTBF is given as 
between 480 hours and 1680 hours. The AN/URQ-34 
makes extensive use of built-in-test equipment, giving 
fault location to module level. 


Status 
In service with the US Army. 


Contractor 
Cubic Defense Systems. 


Data link for Joint STARS 


Cubic is developing the air-to-ground data link for the 
US Army and Air Force’s Joint Surveillance Target 
Attack Radar System (Joint STARS - see entry in the 
Radar section), under a $25 million contract awarded at 
the end of 1985. The equipment will be installed in a 
Boeing E-8A, a modified 707. 


Status 
In development. 


Contractor 
Cubic Defense Systems. 


ELF V electronic location finder 
The Electronic Location Finder, (ELF V), is a light- 
weight, high reliability tracking system providing heli- 
copters with high accuracy air rescue location aid. Itisa 
fifth-generation system, representing 16 years of con- 
tinued production and worldwide usage. 

The principal components of the ELFV are a 
receiver, a control unit and an antenna assembly which 
is normally located under the nose of the aircraft. Instal- 
lation kits for specific aircraft are available. 

The system permits a pilot to locate downed aircrew 
accurately from as far away as 86 nm (160 km), by 
acquiring a ground beacon signal, steering to the bea- 
con and hovering over it completely blind with a pos- 
itional accuracy of 3 to 6 ft (0.9 to 1.8 m). The left/right 
and fore/aft steering and hovering accuracy is 2°. The 
ELF V can also be used for resupplying, precise air- 
dropping and bad weather homing. With a minor vari- 
ation it can be used for precise azimuth and glideslope 
landings where the ground equipment is no more than 
a simple beacon. 

In operation the beacon signal is received by two 
pairs of aircraft-mounted antennas. Phase sensing and 
angular resolution are functions of the receiver pro- 
cessor. Outputs are provided to the course deviation 
indicator and vertical situation indicator in the cockpit. 
Three controls are provided: an on-off switch, a fre- 
quency select switch and a long/medium/short range 
select switch. 
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The receiver and control panel for the Cubic ELF V electronic location finder 


As a result of production over many years and a cycle 
of continuing development, the ELF V is considerably 
smaller, lighter and more sensitive than earlier models, 
all the active circuits being located on eight removable 
modules. 


Specifications 

Dimensions: (receiver) 199 x 130 x 245 mm 

(control unit) 47.6 x 146 x 70 mm 

(antenna assembly) (diameter) 835mm x (depth) 
100 mm 

Weight: (receiver) 4.43 kg 

(control unit) 0.45 kg 

(antenna assembly) 13.6 kg 
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Status 

Although primarily for helicopter use, the ELF V has 
also been successfully tested on the fixed-wing LTV 
A-7. The system has recently undergone MiL-Spec 
qualification tests enabling it to be installed on the 
Sikorsky UH-60A Black Hawk helicopter. 


Contractor 
Cubic Defense Systems. 


R-2412/U VHF/UHF receiver 
The R-2412/U VHF/UHF receiver covers the frequency 
range 20 to 1200 MHz and operates in AM, FM, LSB 


and USB modes. It can scan up to 50 frequencies per 
second and can be programmed for 100 preselected 
channels. Signals can be handed off to slave receivers. 

The R-2412/U is similar in concept to the Cubic 
R-3000 series, with two receivers mounted side by side 
in a 19 in (483 mm) rack. This doubles the capability, 
permitting 100 frequencies to be scanned and 200 
channels preselected. The R-2412/U employs modular 
construction and is equipped with fault-finding 
circuitry. 


Contractor 
Cubic Defense Systems. 


AN/ARC-114A VHF radio 

The E-Systems AN/ARC-114A is a military airborne 
radio which covers the VHF band from 30 to 75.95 MHz 
and provides 920 channels at a spacing of 50 kHz. The 
system also incorporates an independent Guard 
receiver to monitor a single, pre-tuned Guard channel in 
the frequency range 40 to 42 MHz. 

A compact lightweight single container unit, the 
ARC-114A is designed primarily for helicopters, al- 
though its high altitude performance up to 50 000 ft 
means it is suitable for higher flying fixed-wing aircraft. 

The ARC-114A operates in FM mode and can trans- 
mit either voice or data signals. Transmitter power 
output is 10W. Facilities include azimuth homing 
and a rebroadcast capability is also available when the 
system is used in conjunction with a_ suitable 
transmitter/receiver. 

The system is of all solid-state construction and 
employs crystal-controlled digital synthesis techniques 
for frequency generation. In receive mode, varactor and 
band selection tuning methods are employed and for 
transmit the frequency selection is accomplished by 
indirect synthesis and digital tuning techniques. Nor- 
mal operating temperature range is from -32 to +55°C. 


Specifications 
Dimensions: 105 « 146 x 215 mm 
Weight: 3.1 kg 


Status 

In service fitted to helicopters of some six forces around 
the world but no longer in production. The ARC-114A 
has been produced in quantity for the US Army which 
has procured over 5000 systems for service in its Bell 
UH-1H and Sikorsky UH-60 utility helicopters. 


Contractor 

E-Systems Inc Communications Manufacturing 
Division. 

AN/ARC-115A VHF radio 


The E-Systems AN/ARC-115A broadly provides the 
same range of facilities as the company’s AN/ 
ARC-114A system but provides, within the frequency 
band 116 to 149.975 MHz, 1360 channels at a spacing 
of 25 kHz. Like the ARC-114A, it has a rebroadcast 
facility when operated in conjunction with suitable 
equipment. It also has an azimuth homing capability. 


Specifications 
Dimensions: 124 x 146 x 235 mm 
Weight: 3.26 kg 


Status 
In service with the UH-1H helicopters of the US Army 
but no longer in production. 


Contractor 
E-Systems Inc 
Division. 


Communications Manufacturing 


AN/ARC-182(V) VHF/UHF radio 

In mid-1986 E-Systems was named as the second- 
source supplier for the AN/ARC-182 (see Collins entry). 
E-Systems built five radios using parts supplied by Col- 
lins and 10 of its own build for US Navy qualification 


testing, under an initial $3.5 million contract with 
options totalling $12.2 million. 


Status 

E-Systems was awarded $6.418 million in June 1991 for 
AN/ARC-182(V) sets for a foreign military sale to the 
Philippines. 


Contractor 
E-Systems Inc 
Division. 


Communications Manufacturing 


CRPA-2 controlled reception 


pattern antenna 

The CRPA-2 controlled reception pattern antenna 
receives circularly polarised dual-band RF signals 
transmitted from GPS satellites and couples the signals 
to an antenna electronics unit via seven coaxial cables. 
The CRPA-2 and antenna electronics unit adaptively 
steer nulls in the presence of interfering jammer sig- 
nals. Designed for airborne application, the CRPA-2 is 
suitable for installation and use on subsonic and some 
supersonic aircraft requiring a low-profile low drag 
aperture assembly. 


Specifications 

Dimensions: (diameter) 358 mm x (height) 51 mm 
Weight: 2.04 kg 

Frequency: 1575.42 MHz +10.23 MHz 

1227.6 MHz +10.23 MHz 

Coverage: 160° solid angle above 10° 


Contractor 
E-Systems Inc 
Division. 


Communications Manufacturing 


CV-3670/A digital speech 


processor 

The CV-3670/A is an airborne digital, linear predictive 
data converter which provides digitised speech output 
at a data rate of 2.4 kbits/s, permitting narrowband sys- 
tem operation on standard voice quality circuits. The 
output can be multiplexed with other data bit streams to 
allow simultaneous voice and data transmissions. Inde- 
pendent data clocks provided by the data terminal to 
the transmitter analyser and receiver synthesiser of the 
speech processor are used to synchronise the equip- 
ment to the receiver and transmitter of the data 
terminal. 

The CV-3670/A is a remotely operated unit packaged 
in a % ATR box, with voice input/output via the aircraft 
intercommunication system. It is operated by use of the 
C-10085/A controller/indicator. 


Contractor 
E-Systems Inc Garland Division. 


E-SAT 200 satellite receiver 
E-Systems began ground testing the E-SAT 200 in early 
1987. It will enable telephone and other related com- 
munications such as facsimile to be made by passen- 
gers from airliners while airborne. The E-SAT 100 was 
developed earlier and the E-SAT 300 Series is being 
developed under an INMARSAT contract. The antenna 
sizes of the three versions are E-SAT 100, 1070 mm; 
E-SAT 200, 760 mm; E-SAT 300, 380 mm. 


Contractor 
E-Systems Inc Greenville Division. 


E-SAT 300A satellite receiver 


The E-SAT 300A is an all digital satellite communication 
system designed for aircraft applications. Airborne tele- 
phone calls and data messages are automatically trans- 
mitted via the INMARSAT network to ground stations. 
Two telephone calls can be made simultaneously, while 
a third channel is available for relaying data messages. 
The system is designed to accommodate growth to 
eight simultaneous telephone channels. 

The steered high gain single helix antenna features 
small size and weight and minimises the number of 
LRUs. The design eliminates the keyhole and is mech- 
anically steerable through 360° in azimuth and —-30 to 
+90° in elevation. It has a quoted MTBF of 
31 500 hours. 


Specifications 

Dimensions: (satellite data unit) 9 MCU 
radio frequency unit) 12 MCU 

Class A high power amplifier) 8 MCU 
antenna control unit) 6 MCU 

system power supply) 8 MCU 
(radome) 374.7 X 431.8 x 2794 mm 
Weight: (total system) 99.79 kg 

Power: 1.3 kVA 

Frequency of operation: (receive) 1530-1559 MHz 
(transmit) 1626.5-1660.5 MHz 
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Contractor 
E-Systems Inc Greenville Division. 
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The functional configuration of the E-Systems 
E-SAT 300A satellite communication system 


F-16 controlled reception pattern 


antenna 

The F-16 Controlled Reception Pattern Antenna 
(CRPA) receives circularly polarised dual-band RF sig- 
nals transmitted from GPS satellites and couples 
the signals to an antenna electronics unit via seven 
coaxial cables. The F-16 CRPA and antenna 
electronics unit adaptively steer nulls in the presence of 
interfering jamming signals. Conformal and _flush- 
mounted to the F-16 fuselage with minimal aircraft sur- 
face penetration, the F-16 CRPA is designed for super- 
sonic operations. 
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Specifications 

Dimensions: (diameter) 355.6 mm x (height) 254 mm 
Weight: 3 kg 

Frequency: 1575.42 MHz +10.23 MHz 

1227.6 MHz +10.23 MHz 

Coverage: 160° solid angle above 10° elevation 


Contractor 
E-Systems Inc 
Division. 


Communications Manufacturing 


F-16 fixed reception pattern 


antenna 

The F-16 Fixed Reception Pattern Antenna (FRPA) is 
designed to receive circularly polarised dual-band RF 
signals transmitted from GPS satellites. The FRPA is 
conformal and flush-mounted to the F-16 fuselage with 
minimum penetration of the aircraft surface. The F-16 
FRPA is designed for supersonic operations. 


Specifications 

Dimensions: (diameter) 158.5 mm x (height) 432 mm 
Weight: 0.81 kg 

Frequency: 1575.42 MHz +10.23 MHz 

1227.6 MHz +10.23 MHz 

Coverage: 160° solid angle above 10° elevation 


Contractor 
E-Systems Inc 
Division. 


Communications Manufacturing 


F-2249A UHF frequency-agile 


filter 

The F-2249A frequency-agile filter is a high perform- 
ance electronically tuned bandpass filter that tunes 
over the entire 225 to 400 MHz UHF frequency range. 
The filter integrates three stages of cavity filtering with 
transmit power amplifiers and receive low noise ampli- 
fiers to provide a 20 W transmit output and 10 dB 
receive noise figure. The three stages of high Q cavity 
bandpass filtering reduce all forms of cosite inter- 
ference and allow interference-free operation with as 
little as 10 ft of antenna spacing. The F-2249A is elec- 
tronically tuned via a remote-control interface from a 
Have Quick radio or separate controller. 

The F-2249A is compatible with Have Quick II 10 and 
20 W radios and with all VHF modulation modes. It has 
a fail-safe bypass mode, independent Guard channel fil- 
ter and extensive BIT. 


Specifications 
Dimensions: 266.7 X 213.3 x 525.8 mm 
Weight: 30 kg 


Contractor 
E-Systems ECI Division. 


FRPA-S3 fixed reception pattern 


antenna 

The FRPA-3 fixed reception pattern antenna receives 
circularly polarised dual-band RF signals from GPS 
satellites. Designed for platforms requiring a low-profile 
medium drag assembly, the FRPA-3 antenna has appli- 


The E-Systems F-2249A frequency-agile filter 


cation on subsonic aircraft, helicopters, target drones 
and RPVs. 


Specifications 

Dimensions: 114 x 114 mm 

Weight: 0.23 kg 

Frequency: 1575.42 MHz +10.23 MHz 

1227.6 MHz +10.23 MHz 

Coverage: 160° solid angle above 10° elevation 


Contractor 
E-Systems Inc 
Division. 


Communications Manufacturing 


AN/AKT-21 telemetry data 


transmitting set 

The solid-state modular construction AN/AKT-21 tel- 
emetry data transmitting set is intended for use with 
QT-33 or BQM-34 targets to provide data for remote 
control. The unit is compatible with all standard FM/FM 
telemetry systems operating in the 225 to 260 MHz fre- 
quency range. 

The AN/AKT-21 consists of a VHF power amplifier, 
transmitter, mixer amplifier, 10 subcarrier oscillators 
and a power supply/calibration network. The subcarrier 
oscillators and the mixer amplifier are all of the same 
plug-in standard size modular construction. The AN/ 
AKT-21 operates within an FM/FM-type telemetry sys- 
tem, where the subcarriers are frequency modulated by 
the source of intelligence and the subcarriers in turn 


frequency modulate the RF carrier. The unit includes a 
built-in three point calibration check at 0, +2.5 VDC and 
+5 V DC input to the subcarrier oscillators, and also 
includes a 5 V DC regulated transducer power supply. 
The AN/AKT-21 is tunable over 44 RF channels by 
changing crystals. 


Specifications 

Dimensions: 91.44 x 190.5 x 282.4 mm 
Weight: 4.5 kg 

Power supply: 28 V DC, 8 A max 
Reliability: 19 h MTBF to MIL-R-22973 


Status 
In production for US Navy QT-33 and BQM-34A and E 
targets. 


The Flightline Electronics AN/AKT-21 telemetry 
data transmitting set 


Contractor 
Flightline Electronics Inc. 


Channelised programmable 
digital radio 

The modular digital programmable radio can 
implement virtually any narrowband or wideband 
Comm, Nav, ident or landing system. A single module 
set consists of a programmable RF, signal preproces- 
sor, signal processor and crypto device. Multisystem 
simultaneous operation is achieved by replicating 
identical hardware in channels and programming each 
channel at either power turn-on or during different mis- 
sion segments. The SEM-E channel modules interface 
with JIAWG modules and busses. The architecture 
offers simplistic system fault detection and isolation 
and system fault recovery via reconfiguration of a lower 
priority channel. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


Joint Tactical Information 


Distribution System 

The Joint Tactical Information Distribution System 
(JTIDS) is a US joint service command and control sup- 
port system providing secure jam-resistant communi- 
cations and embedded navigation and identification for 
land, sea and air platforms. Using Time Division Mul- 
tiple Access (TDMA) technology, it provides high 
capacity networking among diverse airborne and sur- 
face users. It allows all stations to share an integrated 
awareness of the combat situation for friendly forces as 
well as detected threats in real-time, using the tri- 
service multinational message catalogue TADIL-J. It 
can thus provide a language dependent method to 


ensure co-ordinated operations on a multinational 
battlefield. 

JTIDS operates on 51 frequencies in the 960 to 
1215 MHz frequency band, sharing with Tacan but 
strictly avoiding the IFF transponder frequencies which 
are also in the band. The JTIDS TDMA scheme breaks 
up time into 7.8125 ms time slots and allocates these 
slots to users, based on projected traffic demand. 
Users employ their time slots to transmit while listening 
during all other times, thus enabling relays of opportun- 
ity, to maximise the probability of message reception. 
Participants routinely inject information into the net- 
work through their regular broadcast slots without 
necessarily knowing who needs the information, using 
a broadcast oriented architecture. These broadcast 
slots might include identification and location data, as 
well as host processor generated traffic such as target 
acquisition tracks and platform status information on 
weapons and fuel status or equipment readiness. 

JTIDS is designed to survive the highest levels of 
enemy radio electronic combat. The links are 
encrypted with the latest approved crypto devices. Jam 
resistance is achieved by multiple techniques through 
fast-hopping over all frequencies, direct sequence 
spread spectrum of the waveform and Reed-Solomon 
forward error correction. The result of the signal pro- 
cessing gains from this combination of techniques 
means that the JTIDS omnidirectional radiation pattern 
can offer as much signal improvement as if it were 
being transmitted by a highly directional antenna, such 
as parabolic dish, without the difficulties of beam point- 
ing or the limitations of single path links. 

The initial emphasis in the development of JTIDS 
hardware was on Class 1 terminals developed by 
Hughes Aircraft Corporation from 1974. First deliveries 
took place in 1977 and have resulted in terminals on 


board the Boeing E-3A AWACS aircraft, in ground 
terminals in the Royal Air Force UKADGE system and in 
transportable shelters designated as Adaptive Surface 
Interface Terminals (ASIT) used by the US Army and 
US Air Force ground control facilities. The Class 1 
terminal is comprised of rack-mounted components 
occupying almost 0.26 m° and weighing approximately 
192 kg. 

The Class 2H terminal, derived from the Class 2 to 
replace the Class 1, occupies 0.15 m* and weighs 
155 kg, while giving the additional capabilities of 
increased throughput (115 kbps v 28.8 kbps), relative 
navigation and Tacan functionality, interoperability with 
TADIL-J message protocols and increased system 
functionality such as an increased quantity of crypto 
variables and over-the-air initialisation and re-key. The 
Class 2 terminal, for fighter aircraft installation, began 
its development early in 1980. It has been designed by 
GEC-Marconi Electronic Systems in a leader-follower 
arrangement, with Rockwell Collins as the subcontrac- 
tor providing RF design expertise. 

The third lot of the low rate initial production pro- 
gramme is now under contract and a fourth lot is 
planned for mid-1993. The US Navy Naval Air Warfare 
Center Aircraft Division has completed its final flight 
test phase. The two year period of test and evaluation 
culminated with a multi-service operational test con- 
ducted during August-October 1992, which included 
F-14D and E-2C Navy aircraft equipped with Class 2 and 
2H terminals respectively, an Air Force T-39 equipped 
with a Class 2 terminal and a F-15C avionics suite and 
Boeing’s Test System-3 AWACS equipped with a Class 
2H terminal. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


Class 2 JTIDS terminal 

The JTIDS Class 2 terminal, designated by the US as 
the AN/URC-107(V)1 for the F-15, AN/URC-107(V)5 for 
the E-2C and AN/URC-107(V)6 for the F-14, provides 
the basic JTIDS functions of high capacity data com- 
munications, embedded Tacan functionality, dual 
channel/dual mode integral secure voice, dual grid 
relative and geodetic navigation, GPS interface, PPLI 
self-identification messages, crypto-secure and jam- 
resistant connectivity and system status monitoring 
and reporting. Since JTIDS operates in the Tacan and 
IFF frequency band, extensive interference protection 
circuits are built in to the equipment to prevent inadver- 
tent interference with those systems. Circuits continu- 
ously monitor the JTIDS radio operation and can shut 
down transmission in the event of any out of specifi- 
cation emission. During peacetime activities, the ter- 
minal operation maintains restricted duty cycles, 
further limiting the potential for interference with civilian 
facilities. The terminal incorporates SRU/LRU BIT hard- 
ware and software, achieving 98 per cent fault detec- 
tion and 95 per cent fault isolation. 

The Class 2 terminal is comprised of two boxes occu- 
pying approximately 0.045 m° and weighing 57 kg. One 
box houses the receiver/transmitter circuits; the other 
is adual LRU component. The dual LRUs are the digital 
processor section, standard for all terminals and appli- 
cations, and the interface unit which is customised for 
each host platform. The digital processor section car- 
ries out all signal processing and digital computing 
functions, as well as advanced position location and 
tactical air navigation. The key output of the system is 
the display of information passed over the JTIDS net- 
work, allowing network users to share a common situ- 
ational awareness. In the fighter terminal, the JTIDS 
interface feeds the multifunction display which is capa- 
ble of selective control by the pilot and automatic dis- 
play under instructions in pre-loaded mission files. 
Selected platforms can receive precise direction froma 
central control point or can support local decision- 
making based on the shared awareness. In other instal- 
lations, the JTIDS data can be displayed on host pro- 
cessor displays, providing real-time depiction of the 
combat situation. 


Specifications 

Dimensions: (data processing group) 324 x 193 x 
485 mm 

(receiver/transmitter) 257 x 193 x 395 mm 
Weight: (data processing group) 36 kg 
(receiver/transmitter) 25.8 kg 

Power supply: 120/208 V AC, 50/60/400 Hz or 
240/280 V DC, 1400 W 

Power output: (TDMA) 200 W, (Tacan) 500 W 
Data rate: 238 kbits/s 

Range: (normal) 300 nm, (available) 500 nm 


The Class 2 JTIDS terminal for the US Navy 
Grumman F-14 with the receiver/transmitter on the 
left and the data processor group on the right 
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JTIDS information shown on the colour display of a 

McDonnell Douglas F-15. The aircraft is shown at 

the centre of the display, concentric circles 

indicate distance in nautical miles. Round symbols 

indicate friendly aircraft, rectangles are unknowns 
and triangles are enemy aircraft 


Status 

In limited rate initial production. More than 400 Class 2 
terminals have been ordered since 1981 for US Air 
Force F-15, F-16 and E-3A, US Navy F-14 and E-2C, Roy- 
al Air Force Tornado F. Mk 3, Nimrod MR. Mk 2 and 
E-3D and French Air Force E-3. Other users include the 
US Marine Corps and Army. 

Class 2 terminals are currently being integrated into 
US Air Force/US Army Joint STARS and US Air Force 
Airborne Battlefield Command Control Centers, Modu- 
lar Control Equipment and Modular Air Operations 
Centers. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


Class 2H JTIDS terminal 


The Class 2H terminal is the high power 1000 W output 
transceiver version of the basic Class 2 terminal (see 
item above). It currently has three configurations. The 
first is an airborne system with receiver/transmitter, 
data processor group, high power amplifier/antenna 
interface group, control monitor set and power con- 
ditioner and crypto loading devices, for installatiuon in 
the E-3 AWACS. The other two configurations are for 
land-based use and for surface ships. The Class 2H 
possesses all the functionalities of the basic Class 2 
and is totally interoperable. 


Specifications 

Volume: 0.15 m° 

Weight: 155 kg 

Power supply: 120/208 V AC, 50/60/400 Hz, 3 phase 
Power output: (TDMA high power) 950 W 

(TDMA low power) 235 W 

(Tacan) 500 W 

Data rate: up to 238 kbits/s 

Range: (normal) 300 nm, (available) 500 nm 
Message types: TADIL-J or interim JTIDS message 
standard 

Interface: MIL-STD-1553B 


Status 

In limited rate initial production. Developed for Boeing 
E-3 AWACS aircraft, US Air Force mobile control equip- 
ment, US Marine Corps Tactical Air Operations Mod- 
ule, US Navy E-2C aircraft and major combatant ships. 


Contractor 
GEC-Marconi Electronic Systems Corporation. 


GEC-Marconi Electronic Systems Class 2H JTIDS equipment 


AirCom VHF radio 

The AirCom is a hand-held battery-powered VHF/AM 
transmitter/receiver covering the frequency range 118 
to 128 MHz, or optionally to 139.975 MHz, providing 
four channels. Channel separation is 25 kHz and the 
frequency spread is 10 MHz. Peak transmitter output 
power is 3 W. Manual squelch adjustment is provided. 

Power is supplied from eight Ni/Cd batteries which 
may be recharged by a Genave charging unit. Elec- 
tronic circuitry is designed for simplicity and consists 
mainly of a two-sided printed circuit board layout. 

The AirCom is a low-cost radio particularly suited for 
general aviation and related environments and would 
provide a useful emergency or standby communi- 
cations set for those aircraft which are not fitted with 
dual communications equipment. 


Specifications 
Dimensions: 46 x 29 x 80 mm 
Weight: 0.45 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


AirCom 720 VHF radio 

The AirCom 720 is a VHF/AM transceiver which pro- 
vides all 720 channels in the 118 to 1386 MHz aeronaut- 
ical band. It is battery-powered by an internal Ni/Cd 
pack and is fitted with a battery charger and a flexible 


antenna. Options include a remote speaker/micro- 
phone/ headphone and leather carrying case. 


Specifications 
Dimensions: 168 x 64 x 41 mm 
Weight: 0.57 kg 


Status 
In production. 


Contractor 
Genave Inc. 
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The Genave AirCom 720 hand-held radio 


Alpha 6 VHF radio 
The Alpha 6 VHF/AM transmitter/receiver provides six 
channels in the 118 to 136 MHz band with a channel 
spacing of 25 kHz at a frequency spread of 18 MHz. 
This hand-held equipment is battery-powered, of simi- 
lar construction to the Genave AirCom system and 
aimed at the same market segment. Power output, 
however, is 2 W carrier and 10 Ni/Cd batteries are used 
as the power source. 

A variant, the Alpha 6U, covers the UHF band from 
350 to 400 MHz and is also available for export mar- 
kets, although not for use within the USA. 


Specifications 
Dimensions: 203 x 66 x 33 mm 
Weight: 1 kg 


The Genave Alpha 6 hand-held radio 


The Genave Alpha 12 aircraft hand-held transmitter/receiver with microphone 


The Genave Alpha 720 transmitter/receiver with microphone 


Status 
In production and service. 


Contractor 
Genave Inc. 


Alpha 12 VHF radio 

The Genave Alpha 12 is a panel-mounted VHF/AM 
transmitter/receiver for light aircraft. It has a low power 
consumption, particularly suiting it to aircraft with a lim- 
ited electrical generation capacity such as gliders, cer- 
tain agricultural aircraft or home-builts. It provides 12 
channels in the band 118 to 135.975 MHz at a channel 
spacing of 25 kHz. Transmitter power output is a nom- 
inal 4 W carrier, with 3.3 W minimum. 

Features include a MOSFET, track tuned front-end 
and crystal intermediate frequency filtering. A light- 
emitting diode is incorporated to act as a transmit 
indicator. 


Specifications 
Dimensions: 63 x 165 x 254 mm 
Weight: 1.81 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


Alpha 100 VHF radio 

The Genave Alpha 100 is a panel-mounted VHF/AM 
transmitter/receiver providing 100 channels in the 
band 118 to 127.9MHz at a channel spacing of 
100 kHz. Transmitter power output is 8 W peak power, 
2 to 3 W carrier. Construction is fully solid-state and the 


receiver section is of the double conversion, superhet- 
erodyne type and is crystal-controlled. Facilities include 
a manually adjustable squelch disable and automatic 
gain control. Frequencies are selected by means of a 
dual knob selector with digital readout and a light-emit- 
ting diode is employed as a transmit indicator. 

The system has a low power requirement, in com- 
mon with other Genave equipment, making it suitable 
for aircraft with little or no electrical generation 
capacity. 


Specifications 
Dimensions: 165 x 63 x 228 mm 
Weight: 1.82 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


Alpha 720 VHF radio 

The Genave Alpha 720 is a panel-mounted VHF/AM 
transmitter/receiver providing 720 channels in the 118 
to 135.975 MHz band at a channel separation of 
25 kHz. Transmitter output power is 4 W nominal. It is 
designed for the general aviation and light aircraft 
market. 

The system is a single crystal unit using digital phase- 
locked synthesis techniques for frequency generation. 
Construction is fully solid-state, with extensive employ- 
ment of integrated circuitry. Features include a trans- 
formerless series modulator in the transmitter section, 
a single conversion receiver and field-effect transistor 
front-end and mixer circuitry. Facilities include auto- 
matic squelch disable and active impulse noise limi- 
tation to reduce external interference effects. Channel 


selection is performed by use of a dual-control fre- 
quency selector knob on the equipment’s front casing; 
the selection is confirmed by a dimmable incandescent 
readout display. 

Like many Genave products, the Alpha 720 is a low 
power consumption system suitable for aircraft with 
limited electrical power. A variant, the Man-Pack, 
designed for portable use, is produced for gliders, 
home-builts and agricultural aircraft without electrical 
systems. 


Specifications 
Dimensions: 63 x 165 x 254 mm 
Weight: 1.81 kg 


Status 
In production and service. 


Contractor 
Genave Inc. 


GA/1000 VHF nav/com system 

The Genave GA/1000 is a VHF/AM nav/com system for 
light aircraft. It can be panel-mounted as a single unit or 
alternatively, installed so that the VOR/Loc indicator 
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section can be retained as a panel instrument with the 
control head mounted elsewhere in the cabin. 

The system’s communications section covers 720 
channels in the VHF band 118 to 135.975 MHz at 
25 kHz spacing. The independent navigation receiver 
covers the band 108 to 117.95 MHz with 50 kHz separ- 
ation and covers 200 navigation channels (160 VOR 
and 40 localiser). The use of separate receivers for 
communications and navigation functions permits 
radio operation without disrupting reception of navi- 
gation signals. Both sections employ hot filament digi- 
tal readout displays for confirmation of the frequency 
selection. This is carried out in each case through use 
of dual frequency selector knobs on the front case of 
the control unit. 

Transmitter output power is a nominal 4 W carrier 
signal and a radio frequency actuated LED is incorpor- 
ated as a transmit indicator. Communications receiver 
gain is automatically controlled and automatic squelch 
with manual disable is also provided. Audio output may 
be either through a 4 ohm speaker for which a 3 W out- 
put is available, or into 600 ohm earphones from a 
100 mW output. The same values are applicable to the 
audio outputs from the navigation receiver section. In 
VOR mode, transmissions from the system’s transmit- 
ter section cause no visible deflection of the course 


The Genave GA/1000 nav/com radio panel 


deviation indicator needle. Both VOR and localiser 
have ARINC standard autopilot outputs. 

The GA/1000 uses solid-state integrated circuitry 
and a single crystal digital synthesiser is employed for 
frequency generation. Receiver demodulation circuitry 
is of the single conversion type. A range of antenna sys- 
tems and associated antenna coupler units is available 
to match differing aircraft installation requirements and 
a speaker muting relay is also obtainable. 


Status 
In production and service. 


Contractor 
Genave Inc. 


C-1000 communications 


management controller 

The C-1000 is a fully frequency-agile control unit which 
provides thumbwheel control of all available Flexcomm 
channels (see later item) and provides for the storage of 
up to 30 preset channels for simplex or semi-duplex 
operation. Any of the channels may be changed by the 
operator. However, this capability may be disabled if 
the operator so desires. It also provides control of 
CTCSS tones in both receive or transmit. The C-1000 
has edge lighting, using either 5 or 28 V. When used 
with a complete Flexcomm system it automatically sel- 
ects the appropriate radiotelephone unit depending on 
the desired frequency. 

The system also contains full discrete switches for 
use with external devices such as antennas and DTMF 
coders. 

The EAROM memory chips remember programmed 
channel information indefinitely without external power. 


Specifications 
Dimensions: 146 x 76 x 191 mm 
Weight: 1.2 kg 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


C-5000 communications 


management controller 

Designed to operate with the existing Global-Wulfsberg 
Flexcomm, RT-9600 and RT-7200 radios and future 
products, the C-5000 communications management 
controller will operate multiple radios simultaneously 
and performs the same functions as the C-1000, with 
the addition of a number of new features. 

The C-5000 includes channel identification via alpha- 
numeric or frequency display, simultaneous control of 
up to three RT systems, built-in dual tone multifre- 
quency, built-in dual independent microphone inputs 
which allow independent operation of two RTs, multiple 
control head installation capability, simulcast, relay and 
repeater modes, programme scan and a 350-channel 
memory. Each channel has individual transmit and 
receive frequencies and CTCSS selection and control. 

The operator can monitor main and Guard receiver 
audio from all transceivers simultaneously and the 
C-5000 has independent volume control of the active or 
selected RT system and secondary RT systems. The 
communications management controller is easy to 
operate, with vacuum fluorescent display, which is eas- 
ily readable in bright sunlight, and optional NVG 
compatibility. 

Future growth designs incorporate an interface for 


voice encryption and also allow for the installation of 
commercially available digital squelch protocols. 


Status 
Available. 


Contractor 
Global Wulfsberg Systems Inc. 


Flexcomm communication system 
Flexcomm, as the name implies, is a flexible communi- 
cation system providing very wide frequency coverage 
capable of operating from the C-1000 or C-5000 con- 
troller. This provides for thumbwheel control of fre- 
quency as well as 30 programmable preset channels. 

A complete Flexcomm system consists of the 
C-1000/5000 control, the RT-30 (30 to 50 MHz FM), 
RT-138 (138-174 MHz FM) and the RT-406F (406- 
512 MHz FM). Selection of frequency at the control 
chooses the appropriate radio unit. A single mount may 
be installed and the FM radio units may be inter- 
changed. It is only necessary to connect the proper 
antenna to the radio unit. A total of 24 910 channels is 
available with all FM radiotelephone units. 

Each FM set may carry an optional Guard receiver. In 
addition to straight simplex operation, semi-duplex (talk 
on one frequency, listen on another) may be used for 
operation with repeaters. All UHF international marine 
frequencies are covered. 

The Flexcomm Il covers the frequency range 
29.7 MHz to 960 MHz and provides 688 640 channels. 
The transceiver weighs 6.81 kg. Flexcomm II consists 
of the RT-5000 transceiver and the C-5000 communi- 
cations controller. 


Status 
In production and service. The system has found wide 
acceptance in the helicopter field. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-30 VHF/FM radio 


The RT-30 FM transceiver uses a digital frequency syn- 
thesiser to provide FM communications over the fre- 
quency range 29.7 to 49.99MHz. There are no 
band-spread limitations; the receiver can operate at 
one frequency extreme with the transmitter at the other. 

Fully solid-state, it also provides 32 sub-audible 
CTCSS tones. An available system includes a single 
channel Guard receiver operating anywhere in the 
band. Separate audio inputs and outputs are provided 
for use with external CTCSS tones, tone bursts and 
DTMF encoders. 


The Global Wulfsberg Systems RT-30 VHF 
transmitter/receiver 


Nominal power output is 10 W continuous between 
-40 and +60°C. The receiver provides a usable sensi- 
tivity of 0.6 V, 12 dB SINAD. 


Specifications 
Dimensions: 111 x 266 x 127 mm 
Weight: 3.4 kg 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-138F VHF/FM transceiver 


The RT-138F uses a digital frequency synthesiser to 
provide FM communications over the frequency range 
138 to 173.9975 MHz. There are no band-spread limi- 
tations; the receiver can operate at one frequency 
extreme with the transmitter at the other. Of fully solid- 
state construction, it also provides 32 sub-audible 
CTCSS tones. A single channel Guard receiver is avail- 
able which can operate anywhere in the band. 

Separate audio inputs and outputs are provided for 
use with external CTCSS tones, tone bursts, DTMF 
encoders, voice scramblers, data and so on. 

Nominal power output is 10 W continuous between 
-40 and +50°C. The receiver provides a usable sensi- 
tivity of 0.35 V, 12 dB SINAD. 


Specifications 
Dimensions: 111 « 266 x 127 mm 
Weight: 3.4 kg 
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Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-406F UHF/FM transceiver 

The RT-406F uses a digital frequency synthesiser to 
provide FM communications over the frequency band 
406 to 512 MHz. There are no band-spread limitations; 
the receiver can operate at one frequency extreme and 
receive at the other. 

Fully solid-state, the system also provides 32 sub- 
audible CTCSS tones and a single channel Guard 
receiver is available operating anywhere in the band. 

Separate audio inputs and outputs are provided for 
use with the external CTCSS tones, tone bursts, DTMF 
encoders, voice scramblers, data and so on. 

Nominal output power is 10 W continuous between 
-40 and +60°C. The receiver provides a useful sensi- 
tivity of 0.4 V, 12 dB SINAD. 


Specifications 
Dimensions: 111 x 266 x 127 mm 
Weight: 3.4 kg 


Status 
In production and in service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-450 UHF/FM transceiver 


The RT-450 uses a digital frequency synthesiser to pro- 
vide FM communications over the frequency range 450 
to 470 MHz. There are no band-spread limitations; the 
receiver can operate at one frequency extreme and the 
transmitter at the other. 

Fully solid-state, the system also provides 32 crystal- 
controlled sub-audible CTCSS tones and a single chan- 
nel Guard receiver is available operating anywhere in 
the band. 

Separate audio inputs and outputs are provided for 
use with external CTCSS tones, tone bursts, DTMF 
encoders, voice scramblers, data and so on. 

Nominal power output is 10 W continuous between 
-40 to +60°C. The receiver provides a useful sensitivity 
of 0.4 V, 12 dB SINAD. 


Specifications 
Dimensions: 111 x 266 x 127 mm 
Weight: 3.4 kg 


Status 
No longer in production. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-7200 VHF/FM radio 

The Global Wulfsberg RT-7200 transmitter/receiver is 
an air-to-ground communications system suitable for a 
wide range of fixed-wing aircraft or helicopters. It pro- 
vides FM operation over a choice of 7200 channels 
within the band 138 to 174 MHz at either 25 or 50 kHz 
increments but can be tuned to the much lower 
incremental value of 5 kHz. Like other equipment in the 
Global Wulfsberg range, the RT-7200 provides a semi- 
duplex facility with automatic push-to-talk tuning. 

In simplex operation, frequency selection may be 
made on an individual dial-up basis using conventional 
thumbwheel controls; a digital readout on the C-722 
remote controller confirms the selection. Alternatively, 
up to 15 channels are available on a programmable 
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The Global Wulfsberg Systems RT-7200 VHF radio with the C-722 controller 


preselection basis. Power output is operator selectable 
at either 1 or 10 W. 

The system has an optional two channel built-in 
Guard receiver which conforms to the same general 
specification as the main equipment’s receiver section. 
There is no frequency separation restriction if the 
optional Guard receiver is fitted. 

Automatic signal to noise squelch, with manual over- 
ride, is provided and a separate input is included for 
encoder, voice scrambler, data or other systems. Con- 
struction is all solid-state and digital synthesis is 
employed for frequency generation. 


Specifications 
Dimensions: 127 x 320 X 127 mm 
Weight: 4.21 kg 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


RT-9600F VHF/FM radio 

The RT-9600F is virtually identical to the RT-7200 sys- 
tem (see previous entry) in its general technical specifi- 
cation. The major difference is in its frequency 
coverage and channel capacity. It covers the frequency 
range 150 to 174 MHz but provides a total of 9600 
channels in this band. Normal frequency spacing is 25 
or 50 kHz but the RT-9600F (also known as the AN/ 
ARC-513) is in fact capable of tuning to a finer 2.5 kHz 
incremental spacing. 

The C-962A controls are edge lit, using 5 or 28 V DC 
supply for lighting. Unlike the Flexcomm units, the 
RT-7200 and the RT-9600F have an additional AM/IF 
detector to provide an output for a DF or ADF system. 


Specifications 
Dimensions: 127 < 320 x 1382 mm 
Weight: 4.21 kg 


Status 
In production and service. 


Contractor 
Global Wulfsberg Systems Inc. 


Satellite data communications 


system 
The satellite data communications system uses the 
INMARSAT network to send and receive information 


worldwide. Interfaced to AFIS, it provides worldwide 
communication capabilities. 

It provides two-way unrestricted message forwarding 
to another SDCS equipped aircraft, the Global Data 
Center, a fax machine, an auto answer terminal and 
other service providers such as BASEOPS Inter- 
national, Air Routing International, Jeppesen Dataplan, 
Universal Weather and Aviation and MEDLINK. It also 
enables provision of worldwide weather information 
and flight planning/flight plan filing. 


Specifications 

Weight: (HPA/LNA) 2.04 kg 

(antenna) 0.4536 kg 

(SCU) 2.72 kg 

Power supply: 27.5V DC, 4.5A (transmit), 0.5A 
(receive) 


Contractor 
Global Wulfsberg Systems inc. 


WT-200B VHF radio 

The Global Wulfsberg WT-200B is the newest version of 
the basic WT-200 VHF/AM transceiver. It uses a digital 
frequency synthesiser to provide communications over 
the frequency range 118 to 151.975 MHz at 25 kHz 
spacing. A single wire change allows operation down to 
116 MHz. Transmitter power output is 20 W. A voice 
compressor offering up to 20 dB of compression is 
available, in addition to an audio clipper which provides 
6 to 10 dB of clipping. Shop adjustable (S+N)/N and 
carrier squelch are provided. Frequency control is 
through a remote standard two out of five control. All 
transmitter spurious outputs are more than 90 dB 
down. The transmitter is certified to 50 000 ft and for 
operation between -55 and +70°C. The frequency syn- 
thesised unit is of all solid-state construction. 

The WT-200B is designed for use in helicopters, gen- 
eral aviation and feeder airlines and is especially useful 
for aircraft in an environment that permits operation 
above 136 MHz. 


Specifications 
Dimensions: 73 < 133 x 337 mm 
Weight: 2.54 kg 


Status 
No longer in production. 


Contractor 
Global Wulfsberg Systems Inc. 


Laser transmitter 

GTE Government Systems is developing an improved 
airborne laser transmitter for aircraft-to-submarine com- 
munications, under contract to the US Navy. Exper- 
iments conducted during the past few years with a 
blue-green laser system have demonstrated the feasi- 
bility of Communicating through cloud with a sub- 
merged submarine at significant depths, and the 
existing high performance equipment is being 
upgraded to operate with a high area coverage rate in 
various weather conditions and water types. Laser com- 
munication systems offer a variety of benefits for use 
with submerged submarines compared with conven- 
tional radio communications, including less distortion 
as the beam travels through water, higher data rates, 
greater security and less susceptibility to jamming. 

It is intended that the airborne transmitter will provide 
nearly instantaneous communication between carrier- 
based aircraft and submerged submarines in tactical 
situations. In addition, advanced versions of the 
transmitter would enable a space platform to communi- 
cate both tactical and strategic messages over large 
areas. 

Lasers are also being developed for air-to-air appli- 
cations under the Have Lace laser airborne communi- 
cations experimental programme. GTE is producing 
two terminals, mainly from off-the-shelf equipment, 
which include laser transmitters and receivers as well 
as acquisition and tracking equipment. 


The GTE laser communication system is installed 
in this Lockheed P-3C trials aircraft 
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The GTE air-to-air laser communication system 


Status 

In development. The blue-green laser transmitter was 
mounted in a Lockheed P-3C Orion aircraft for exper- 
imental flights during 1986. The Have Lace terminals 
were evaluated on board a Boeing KC-135 testbed 


aircraft. GTE is also developing submarine optical 
receivers based on atomic resonance filter techniques. 


Contractor 
GTE Government Systems Electronic Defense Sector. 


AN/ASW-25/27C data links 
Harris has produced over 4800 AN/ASW-25 data links 
for US Navy EA-6B, KA-6B, A-6E, A-7E, E-2C, S-3A and 
S-3B aircraft. 

The company has also manufactured over 400 AN/ 
ASW-27C data link systems which equip US Navy F-14 
aircraft. 


Contractor 
Harris Corporation. 


AN/ASW-54(X) Link 16 
Interoperable Tactical Data Link 
The AN/ASW-54(X) Link 16 Interoperable Tactical Data 
Link (LITDL) multinet TDMA architecture supports 
mixed force operations and provides a real-time 
tactical situational awareness capability to tactical 
forces. 

Multilink flexibility ensures connectivity to existing 
data link systems and an innovative gateway systems 
architecture interoperates with the broad area com- 
mand and control JTIDS net. 

LITDL contains an airborne data link for tactical air- 
craft and UAVs. The transponder mode, for operation 
with a command and control terminal, also contains a 
fighter-to-fighter situational awareness mode. The inte- 
grated self-contained unit consists of a UHF 
transceiver, programmable modem, MIL-STD-1553 
interfaces and a military power supply. BIT is incorpor- 
ated in the unit. 


Specifications 
Dimensions: 128.3 « 180.6 x 273 mm 
Weight: 6.23 kg 


Power supply: 28 V DC 

Frequency range: 300-324.9 MHz 
Channels: (FSK) 250 100 kHz channels, 
(AJ) 250 orthogonal channels 


Contractor 
Harris Corporation. 


AN/USQ-86(V) data link 

The AN/USQ-86(V) is a modular integrated communi- 
cations and navigation system which provides a 
nuclear- and ballistic-hardened anti-jam data link for air- 
to-ground applications. Modules of the system, which 
has been developed under the auspices of the US 
Army’s Electronics Research and Development Com- 
mand, can be used with a variety of manned aircraft and 
remotely piloted vehicles. 

In the RPV role the system provides a secure data 
link for transmitting video sensor information and tel- 
emetry from an airborne data terminal to a ground con- 
trol station. This could service a number of facilities, 
such as capability for long-range target acquisition, 
artillery fire adjustment, target designation and 
reconnaissance. 

Inthe manned aircraft role the system can be used as 
part of a stand-off target radar system wideband sensor 
configuration for remote control airborne intercept, to 
compromise enemy communications and to locate 
hostile command and control facilities. 

The key element in all these facilities is the secure air- 
to-ground data link. This is achieved by a combination 
of spread spectrum modulation techniques, message 
coding, signal processing and advanced antenna 
techniques. 


Status 
In late development. 


Contractor 
Harris Corporation. 


Multifunction/multi-band antenna 
subsystem 


The tactical airborne antenna array with multi-band and 
multifunction antennas is integrated into a single aper- 
ture structure and configured so that the entire struc- 
ture can be conformally mounted on the aircraft 
fuselage. An additional feature is the electronics sys- 
tem which is needed to interface the aperture to radios 
and also provides anti-jam adaptive processing. It cov- 
ers VHF, UHF and S-, L- and C-bands. 

The switching electronics are a highly integrated 
array of RF switches, power dividers and receive ampli- 
fiers which provide multi-use selection of each major 
antenna band. The resource manager is a general pur- 
pose processor with interfaces to a radio via mission 
avionics bus and intercoms. Its function is to manage 
antenna resources in order to optimise coverage and 
minimise interference. 


Specifications 
Weight: 58.1 kg 
Reliability: 1800 h MTBF 


Contractor 
Harris Corporation. 
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Primus II radios 

Honeywell introduced the Primus II series of radios in 
April 1987; they are aimed at the business aircraft and 
regional airliner segment of the market. The system 
incorporates VLSI technology and digital bus tuning 
and control, together with centralised radio manage- 
ment and a digital audio system. 

Primus Il radios are controlled and display their infor- 
mation via a radio system bus which is the Sperry devel- 
oped Avionics Standard Communications Bus (ASCB) 
formatted for radios. The system is comprised of the 
full-colour RM-850 radio management unit, RNZ-850 
integrated navigation unit, RCZ-850 integrated com- 
munications unit, ML-850 microwave landing system 
receiver and AV-850 audio control unit. 

The radio management unit provides control over op- 
erating modes, frequencies and codes for all units in 
the system. Five dedicated windows support the Com, 
Nav, transponder, ADF and MLS functions. The unit 
also provides BITE control and readout. 

The integrated navigation unit contains a VHF navi- 
gation receiver, DME transceiver modules and ADF 
receiver module. The VHF navigation receiver houses 
the functions of VOR/localiser receiver, glideslope 
receiver and marker beacon receiver to provide an ILS 
that meets Cat Il low approach requirements. The DME 
transceiver is a six-channel scanning DME that simul- 
taneously tracks selected DME channels and two pre- 
select navigation frequencies. It meets the initial 
approach mode accuracy requirements of the P-DME 
specification with an accuracy of better than 100 ft and 
can also operate on W, X, Y or Z DME channels. The 
extended range ADF module can receive low frequency 
NDBs below 200 kHz as well as the marine emergency 
band of 2181-2183 kHz. 

The integrated communications unit incorporates 
separate VHF communication transceiver and 


The Honeywell Primus II radio system showing the RM-850 radio management unit (top left), AV-850 
audio control panel (top right), ML-850 MLS receiver (bottom left), RNZ-850 navigation unit 
(bottom centre) and RCZ-850 communication unit (bottom right) 


transponder modules. Optional transponders include 
Mode A/C, Mode S and Mode S with diversity. The 
communication transceiver operates across the entire 
118-152 MHz frequency range, but for civil use the 
upper limit can be reduced to 136 MHz. 

The MLS receiver operates as an extension of the 
integrated navigation unit and can interface with stan- 
dard digital and analogue outputs 

The digital audio system receives digitised audio 
from the other units via one high-speed digital bus from 
each side, providing immunity to noise and virtual 


elimination of cross-talk. It can control 16 or more audio 
signals and multiple audio panels may be installed in 
the aircraft. It is available in three- or four-row versions, 
with a variety of layouts. 


Status 
In production and in service. 


Contractor 
Honeywell Inc Business & Commuter Aviation Systems 
Division. 


Model 1150 advanced cabin 


interphone system 

The Hughes Model 1150 Advanced Cabin Interphone 
System (ACIS) is designed primarily for the Boeing 747. 
It provides up to 20 handset stations, one pilot station 
and 19 attendant stations which are normally located at 
strategic positions such as each door, the upper deck 
and in the galleys. The system has capability for three 
separate passenger address announcements as well 
as total aircraft passenger address. 

The system is composed of a central switching unit, a 
pilot’s flight crew control unit, a chime light sensor and 
handsets. 

The flight crew’s handset, used in conjunction with 
the control unit, provides immediate access to the flight 
interphone, the passenger address system and any or 
all of the attendants’ stations. The flight crew control 
unit contains the dialling keyboard and push-button 
controls for other functions. The system is programmed 
to give the flight crew immediate priority for any station, 
whether busy or otherwise. 

Attendants’ handsets contain the dialling keyboard, 
reset and push-to-talk switches. The keyboard is used 
to dial any other station. 

The number of simultaneous calls which may be 
made is limited only by the number of stations installed. 
Operation is similar to public telephone systems with 
dial, ringing and engaged tones. A chime sounds at the 
station called and a call light is illuminated. 

Every attendant’s station can initiate an attendants’ 
all-call which places all attendants’ stations on a com- 
mon party line, and an all-call which signals all stations 
including the crew’s. For direct immediate calls to the 
pilot, any station can place a pilot’s alert call giving 
direct communication to the pilot’s station on the flight- 
deck. In addition, each station can have access to the 
passenger address system either in first class section 
only, coach sections only, upper deck only, or all 
together. If the pilot is using the passenger address, an 
attendant’s station cannot interrupt but the pilot has pri- 
ority to interrupt the passenger address when itis in use 
by an attendant. A pilot’s conversation with an attend- 
ant using the passenger address is not broadcast over 
the public address system. 

A howler alert is provided to signal that a handset is 
off-hook to nearby personnel, but any number of off- 
hook sets will not disrupt normal operation of the sys- 
tem. The central switching unit is a fully solid-state sys- 
tem under microprocessor-control. To meet reliability 
standards, MlL-qualified components are used 


wherever possible throughout the system. Other tele- 
phone functions may be programmed in by modifi- 
cation of the software. Built-in self-test facilities for the 
system are incorporated into the central switching 
units. 


Specifications 

Weight: (central switching unit) 3.63 kg 
(flight crew control unit) 0.59 kg 

(chime light sensor) 0.13 kg 

(handset) 0.36 kg 


Status 
In production and service. 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 


AN/AIC-28(V)1, 2, 3 and 4 audio 
distribution systems 

The Hughes AN/AIC-28(V)1 audio distribution system 
provides Comsec compatible internal communications 
among aircrew and direct access communications 
between them and personnel in support of aircraft mis- 
sion and maintenance activities. The Audio Distribution 
System (ADS) consists of up to 27 subscriber control 
panels located at the various crew stations, two central 
switching units to route audio traffic and a program- 
ming, display and test panel to control, monitor and test 
the ADS. 

The key to achieving ADS secure communication 
performance lies in the microminiature LSI design 
which provides extremely low levels of cross-talk (grea- 
ter than 100 dB between communication channels). 
Interlock circuitry prevents any subscriber from trans- 
mitting simultaneously on a clear and a secure or classi- 
fied channel. The interlock also inhibits all direct access 
transmissions from a subscriber station initiating a pub- 
lic address announcement. 

Any subscriber control panel or station can signal 
any other subscriber station for a private conversation 
via a four channel selective intercom. Other subscribers 
can be added to form progressive conferences. 

Access to radios by subscribers is accomplished 
remotely from the programming, display and test panel. 
Subscribers are provided with panel controls for selec- 
tion of monitor and transmit functions and controls for 
adjusting the receive volume level for up to four radios 


at a time. The ADS retains all selective interphone and 
radio access operations in the event of an aircraft 
power failure. 

The programming display and test panel enables a 
control operator to program selectively the direct 
access radio and intercom nets to the various sub- 
scribers. It also displays the current program status by 
visual display of the channels assigned to each sub- 
scriber. The programming display and test system iso- 
lates faults down to a replaceable primary unit level. 

The central switching unit interfaces directly with the 
system’s subscriber stations and serves as an audio 
distribution matrix. It consists of an array of audio mul- 
tiplexer devices with appropriate station and channel 
input/output audio buffers and station data buffers. All 
audio switching and mixing is performed within the cen- 
tral switching unit so that, irrespective of the total num- 
ber of channels a subscriber chooses to monitor 
simultaneously, Composite earphone audio is con- 
veyed from the central switching unit to the subscriber 
station via a single twisted cable pair. Conversely, when 
a subscriber transmits, the microphone audio is con- 
veyed on a single twisted-pair to the central switching 
unit which distributes it to other subscriber stations and 
to radios on the channels on which he is transmitting. 
The two central switching units operate synchronously 
in a master/slave relationship. 

Four separate types of subscriber station panels can 
operate with the system: a flight-deck audio panel, a 
mission audio panel, a special audio channel and main- 
tenance audio panel. 

All flight-deck and mission audio panels can initiate 
public address announcements which are broadcast 
over all headsets and -loudspeakers in the aircraft. 
When in public address mode, all direct access radio 
transmission from the originating subscriber station is 
inhibited and when originating from the flight-deck the 
speaker nearest the originating station is muted. All- 
weather 5 in (127 mm) and 8 in (203 mm) speakers are 
provided. The public address amplifier is packaged for 
standard air transport racking. The package contains 
controls and an output power meter for testing and 
adjusting the 120 W main amplifier, a 16 W auxiliary 
amplifier and the speakers. Provision is made for the 
incorporation of recorders to log all two-way external 
communications. 

The system has a built-in self-test capability at both 
system level and at subscriber station level. Replace- 
ment of primary units is possible during mission oper- 
ations. A semi-automatic test station is available to 


facilitate ground maintenance and repair of primary 
units. 

System features include the automatic assignment of 
nets on the selective intercom together with logic to 
decode call digits and determine which nets are avail- 
able to the respective subscribers; capability of sub- 
scribers to transmit on more than one communication 
net; direct access to aS many as 22 radios with 
additional access from flight crew stations to seven 
navigation monitors, and capability for distributing aud- 
ible alarm signals to subscribers in response to sensors 
and switches external to the ADS. 

The AN/AIC-28(V)2 and AN/AIC-28(V)3 audio distri- 
bution systems are identical to the AN/AIC-28(V)1 sys- 
tem except for an increased number of subscriber 
audio stations and direct access radios available for 
mission operations. These changes required expan- 
sion of the programming display and test panel and the 
central switching unit. 

The AN/AIC-28(V)4 tanker audio distribution system 
provides secure communications between crew mem- 
bers and radio equipment. The system consists primar- 
ily of sunlight-readable refuelling audio panels located 
at stations for the boom operator, observers and load- 
master; flight-deck audio panels and their associated 
clear-secure panels, located at the aircraft com- 
mander’s, pilot’s, flight engineer’s and navigator’s sta- 
tion; central switching units to route the audio traffic; a 
radio select panel to program access to radios, and an 
ADS test panel to test and monitor operation of the 
system. 

The system audio traffic is divided into clear and 
secure communications. The central switching unit 
interlock circuitry prevents compromise of secure com- 
munications, such as transmitting simultaneously on a 
clear and secure channel. Any subscriber panel can be 
used to signal other subscribers for private or confer- 
ence conversations, or can be used to make public 
address announcements, which are broadcast over the 
headsets and loudspeakers. 


Status 
In service. The AN/AIC-28(V)1, 2 and 3 are no longer in 
production. 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 


AN/AIC-29(V)1 
intercommunication system 

The AN/AIC-29(V)1 intercommunication system pro- 
vides secure internal communications between heli- 
copter crew members and direct access between crew 
members and radios and/or security equipment for 
external communications. The system can accommo- 
date up to 15 transmit and 18 receive radio channels 
and provides greater than 100 dB cross-talk isolation 
between a transmit and any other transmit or receive 
channel. The system consists of six crew station units, a 
single maintenance station unit and a communications 
switching unit. The crew station units are NVG compat- 
ible. The communications switching unit performs 
switching and mixing of audio channels in accordance 
with digital data multiplexed from each crew station 
unit. The switching unit’s response to the multiplexed 
data depends on the communication plan pro- 
grammed into the system. 

The system provides emergency backup intercom 
and radio communication selection which bypasses 
the communications switching unit for audio transmit 
and receive functions. 

System features include the capability for distribut- 
ing audible alarms to crew stations in response to sen- 
sors/switches external to the intercommunication 
system. The system also provides interface with the 
MIL-STD-1553 databus, two-way chime call capability 
and built-in test circuits. 


Status 
In production. 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 
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AN/AIC-30(V)1 and (V)2 
intercommunication systems 

The AN/AIC-30(V)1 intercommunication system pro- 
vides communications among helicopter crew mem- 
bers and direct access to radio communications in 
support of mission activities. The system includes a 
microprocessor controlled communications switching 
unit which is controlled by multiplexed data from six 
crew station units during normal system operation. 
Interlock circuitry prevents a crew member from trans- 
mitting on a clear channel while receiving on a secure 
channel. Cross-talk isolation between any two channels 
is greater than 126 dB at 1 kHz. 

An intercom backup call channel, which bypasses 
the switching unit matrix, may be activated at the crew 
station units. This backup channel may be constantly 
monitored using the crew station unit master volume 
control. In addition, two cockpit crew station units are 
provided with a direct backup interface to two radio 
transceivers. The intercom backup call channel is also 
used for extended ground communication operations 
with the switching unit power removed. Two audio fre- 
quency amplifiers provide volume control for communi- 
cations at the maintenance stations. 

The AN/AIC-30(V)2 intercommunication system is an 
enhancement to the AN/AIC-30(V)1 intercommunica- 
tion system for use in larger aircraft. The AN/AIC-30(V)2 
system increases the number of crew stations and 
audio frequency amplifiers, modifies the communi- 
cations switching unit, expands the radio channels and 
hard-wired backup channels and provides dual head- 
set and microphone capability at each crew station unit. 

The communications switching unit modification 
includes added circuit cards and wiring for multiplexing 
control and audio access transmit and receive. A 
fourth connector is included on the front panel of the 
switching unit to accommodate the additional audio 
traffic. 

The crew station unit front panel changes reflect the 
additional radios and navaids utilised for the system. 
Each crew station unit provides dual headset capability. 
The cross-talk isolation between transmit and receive 
channels is greater than 126 dB at 1 kHz. The crew sta- 
tion unit also provides intercom backup circuits and is 
NVG compatible. The three audio frequency amplifiers 
provide headset volume control at the maintenance or 
remote crew stations. 


Status 
In service. The AN/AIC-30(V)1 
production. 


is no longer in 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 


AN/AIC-32(V)1 
intercommunication system 

The AN/AIC-32(V)1 intercommunication system pro- 
vides secure internal communications between crew 
members and direct access to mission radios and 
security equipment for external communications. The 
system primary units consist of a communication con- 
trol unit, four flight-deck crew station units, five mission 
area crew station units, eight maintenance station units 
and one maintenance control unit. 

Audio traffic from all station units is controlled by the 
communication control unit during normal system 
operations. A backup operating mode, initiated from 
selected crew station units, bypasses the communi- 
cation control unit to provide hard-wired access to a set 
of predetermined radios. A backup intercom network, 
integrated with the call function on all station units, is 
also provided for emergency intercommunication 
between crew members. 

A test switch on each crew station unit permits pre- 
flight verification of audio and lamp indicator circuitry 
and digital interface with the communication control 
unit. A public address system, accessed from the flight 
crew station, allows announcements over the loud- 
speakers and headsets. Auxiliary control units, located 
at selected mission area crew station units, expands 
the total system direct access capability to 30 transmit 
and 36 receive channels. 


Status 
In production and in service. 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 


AN/AIC-34(V)1 and (V)2 
intercommunication sets 

The AN/AIC-34(V)1 secure intercommunication set is a 
programmable microprocessor-controlled modular au- 
dio and digital communication distribution system 
designed for use on board fixed- and rotary-wing 
aircraft or in ground-based C® shelters. The AN/ 
AIC-34(V)1 provides internal communications between 
crew members as well as crew member access to mis- 
sion radios and communication security equipment for 
external communications. Designed in accordance 
with MIL-E-5400, it is qualified to MIL-STD-810 for air 
transport, MIL-STD-461 for EMI and NACSIM 5100 for 
Tempest compliance. 

The AN/AIC-34(V)1 intercommunication set com- 
prises a Communication Control Unit (CCU), five Crew 
Station Units (CSU), 16 Control! Display Units (CDU), an 
Emergency Audio Panel (EAP), three Maintenance Sta- 
tion Units (MSU) and 26 jack boxes. 

The CCU is a microprocessor-controlled modular 
audio switching and control unit that provides up to 32 
crew stations with access to as many as 48 receive 
channels and 30 transmit channels. It also accepts up 
to 70 binary discrete inputs and provides up to 122 
switched relay outputs for discrete control and crypto 
switching. 

The CSUs and CDUs are the crew member interfaces 
to the communication control unit and communication 
assets. The functions of channel select switches and 
volume controls on the CSU front panel are firmware 
dependent and are reconfigurable to meet the needs of 
specific missions or system requirements. The CDU 
allows operator assignment of communication assets 
and displays communication system operational and 
BIT status on an integral eight-colour CRT display. 
Both units are capable of operating with two headsets 
when operated in a monaural mode or can operate 
with one headset when operated in a binaural mode. 
Monaural or binaural operating modes are configured 
by jumpers at the unit connectors in the aircraft 
wiring. 

The MSU provides intercom access for maintenance 
personnel and ground crew. Each communication con- 
trol, control display and maintenance station unit is con- 
nected to a jack box. This allows switching of multiple 
microphone inputs and provides for switching of audio 
from an auxiliary source or attached unit to various 
headset or speaker interfaces. 

The EAP provides an operator with the capability to 
select multiple levels of degraded or emergency 
backup modes of operation to provide for continued 
operation in the event of hardware failures or battle 
damage. 

The AN/AIC-34(V)2 secure intercommunication set 
is a subset of the AN/AIC-34(V)1 system, and is used in 
airborne military applications where the crew comp- 
lement is significantly less than that of the AIlC-34(V)1 
but the requirement to access numerous radio chan- 
nels and the need for the ability to reconfigure the oper- 
ating modes of the onboard communication assets are 
similar. The AN/AIC-34(V)2 intercommunication set is 
designed to be compliant with the requirements of MIL- 
E-5400, MIL-STD-810, MIL-STD-461 and NACSIM 5100. 

The set comprises a Communication Control! Unit 
(CCU), five Crew Station Units (CSU), two Control Dis- 
play Units (CDU), an Emergency Audio Panel (EAP), 
three maintenance station units (MSU) and eight jack 
boxes. 

The CCU is the same as that used in the AN/ 
AIC-34(V)1 except that it contains an additional set of 
relay circuit cards to provide for greater flexibility and 
expanded switching modes of the communication 
assets. The firmware resident in this CCU is also unique 
to the requirements of the AN/AIC-34(V)2. 

The CSU, CDU, MSU, EAP and jack boxes are ident- 
ical to those used in the AN/AIC-34(V)1 except for the 
CSU front panel switch legends. 
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Specifications 

Dimensions: (CCU) 497.6 x 257 x 193.7 mm 
(CSU) 165 x 146 x 152.4 mm 

(CDU) 165.1 x 146 x 152.4 mm 

(EAP) 106.7 x 146 x 47.8 mm 

(MSU) 78.7 x 160 x 107.9 mm 

(jack box) 150.5 x 127.5 X 43.2 mm 

Weight: (CCU) 19.8 kg 

(CSU) 2.7 kg 
(CDU) 3.6 kg 
(EAP) 0.45 kg 
(MSU) 1.03 kg 
(jack box) 0.34 kg 


Status 
In service with the US Navy. 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 


AN/AIC-38(V)1 and AN/ 
AIC-40(V)1 intercommunication 


systems 

The AN/AIC-38(V)1 and AN/AIC-40(V)1 secure inter- 
communication systems are programmable micro- 
processor-controlled modular audio and_ digital 
communication distribution systems designed for use 
in both fixed- and rotary-wing aircraft or in ground- 
based C* shelters. The AN/AIC-38(V)1 and AN/ 
AIC-40(V)1 provide internal communications between 
crew members as well as access to mission radios and 
communications security equipment for external com- 
munications. Designed in accordance with MIL-E-5400, 
the systems are qualified to MIL-STD-810D for air trans- 
port, MIL-STD-461 for EMI and NACSIM 5100 for 
Tempest. 

The systems consist of a Communication Control 
Unit (CCU), Crew Station Units (CSU), a Digital Switch 
Unit (DSU) and Emergency Audio Panel (EAP). 

The CCU is a microprocessor-controlled modular au- 
dio switching and control unit that provides up to 32 
crew stations with access to up to 48 receive channels 
and 30 transmit channels. It also accepts up to 70 bin- 
ary discrete inputs and provides up to 122 switched 
relay outputs for discrete control and crypto switching. 
The communications connectivity plan resident within 
the CCU may be reconfigured in real-time by a higher 
order controller via MIL-STD-1553B databus, or by 
operator control via a CSU. 

The CSU provides crew member interface to com- 
munication assets. Channel select keyswitches and vol- 
ume controls on the CSU are firmware-controlled and 
are reconfigurable to meet the needs of specific mis- 
sions or system requirements. 

The DSU, under CCU control, routes eight bi-direc- 
tional channels of RED digital data and control lines to 
data terminals and radios or communication security 
equipment. Using the EAP, multiple levels of emerg- 
ency backup operation are operator selectable for con- 
tinued operation through hardware failures or battle 
damage. 


Status 
In production and in service. 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 


AN/AIC-39(V)1 
intercommunication system 
The AN/AIC-39(V)1 secure intercommunication system 
is a programmable microprocessor-controlled modular 
audio and digital communication distribution system 
designed for use on board both fixed-wing aircraft and 
helicopters or in ground-based C® shelters. The AN/ 
AIC-39(V)1 provides internal communications between 
crew members as well as crew member access to mis- 
sion radios and communications security equipment 
for external communications. Designed in accordance 
with MIL-E-5400, the AN/AIC-39(V)1 is qualified to MIL- 
T-5422 and MIL-STD-810D for air transport, MIL- 
STD-461 for EMI and NACSIM 5100 for Tempest. 

The system consists of a Communication Control 
Unit (CCU), Crew Station Units (CSU), Dual Crew 
Station Units (DCSU), Audio Amplifier Units (AAU), 


Auxiliary Control Units (ACU), an Emergency Audio 
Panel (EAP) and secure jack box. 

The CCU is a microprocessor-controlled modular au- 
dio switching and control unit that provides up to 32 
crew stations with access to up to 48 receive channels 
and 30 transmit channels. It also accepts up to 70 bin- 
ary discrete inputs and provides up to 122 switched 
relay outputs for discrete control and crypto switching. 
The communications connectivity plan resident within 
the CCU may be reconfigured in real-time by a higher 
order controller, via MIL-STD-1553B databus, or by 
operator control via a CSU or DCSU. 

The CSU and DCSU provide crew member interface 
to communication assets. Channel select keyswitched 
and volume controls on the CSU and DCSU are firm- 
ware-controlled and are reconfigurable to meet the 
needs of specific missions or system requirements. 
DCSuUs are identical to CSUs except that the DCSUs 
are equipped with additional audio circuitry to support 
a subordinate ACU. 

The ACU, used in conjunction with the DCSU, pro- 
vides limited access to communication assets at 
remote crew positions. The ACU operates with a subset 
of the functions provided by the DCSU. 

The AAUs provide a binaural headset and micro- 
phone interface to the CCU, but have no annunciators 
or indicators. 

The EAP allows operator selection of multiple levels 
of emergency backup operation. The backup capability 
permits continued operation through hardware failures 
or battle damage. 


Status 
In production and in service. 


Contractor 
Hughes Aircraft Company Microelectronic Systems 
Division. 


Crew station unit for the AN/AIC-34, 
AN/AIC-38, AN/AIC-39 and AN/AIC-40 
intercommunication sets 


The communications control unit for the AN/ 
AIC-34, AN/AIC-38, AN/AIC-39 and AN/AIC-40 
intercommunication sets 


AN/ARC-181 TDMA radio terminal 
The AN/ARC-181 Time-Division Multiple Access 
(TDMA) terminal is a secure, jam-resistant radio ter- 
minal for airborne surveillance, command and control 
centres developed by Hughes for US and NATO E-3A 
AWACS aircraft, Hawk missile batteries and NATO Air 
Defence Ground Environment centres under the Air- 
borne Early Warning/Ground Environment Integration 
Segment (AEGIS) programme. The terminal comprises 
a communications processor, transmitter, receiver, 
high power amplifier and control and display panel. 
Part of the JTIDS programme, the terminals provide 


the channel for continuous communications exchange, 
resulting in a constantly updated information pool 
which is available to all network members. Spread 
spectrum, data interleaving and frequency hopping 
techniques give enhanced data and jam-resistance 
capabilities. 


Status 
First production terminals went into service with NATO 
Boeing E-3A aircraft and ground stations in 1983. 
Hughes built more than 80 terminals for the USA and 
NATO. 


Contractor 
Hughes Aircraft Company Ground Systems Group. 


AN/AXQ-14 weapon control data 
link for the GBU-15 glide bomb 


The Hughes AN/AXQ-14 is a two-way communication 
data link to guide the GBU-15 glide bomb. It provides a 
video and command link between the command air- 
craft and the weapon, enabling the systems operator to 
remain in the control loop while the weapon is being 
directed to its target. In effect, the data link permits a 
command authority similar to a fly-by-wire system, in 
which the operator can transmit guidance instruction 
from launch to impact. Alternatively, he may select any 
one of a number of autonomous weapon control 
modes, including an override mode which permits tar- 
get updating or redesignation as required. 

The extended weapon control capability conferred 
by the data link contributes to weapon system perform- 
ance in terms of stand-off range and operational utility. 
Target acquisition is deferred until the weapon, rather 
than the command aircraft, is closer to the target. Tacti- 
cally, the aircraft can leave the target zone immediately 
after launch. 

The AN/AXQ-14 system comprises three major 
elements: a data link pod mounted on the command 
aircraft, a data link control panel used in conjunction 
with an existing display within the aircraft and a weapon 
data link module mounted on the rear of the weapon 
itself. 

The pod is an aerodynamically shaped container 
mounted on a standard stores carriage strongpoint on 
the fuselage centreline or on an underwing station, 
according to aircraft type. It contains four LRUs com- 
prising an electronics section incorporating all radio fre- 
quency generating and receiving equipment, a 
demultiplexer to decode all aircraft command and pod 
control signals, an encoder and antenna controls; a 
phase-scanned array for weapon tracking in normal 
operation; a forward horn antenna that provides 
additional coverage and a mission tape-recorder which 
maintains a permanent record of weapon video data. 
The pod is suitable for high performance aircraft, is cer- 
tificated for operation at speeds in excess of Mach 1 
and is also compatible with high and low altitude oper- 
ations. There is said to be no compromise of aircraft 
performance attributable to carriage of the pod. 

Used in conjunction with an existing display system, 
the aircraft control panel acts as the interface between 
the weapon system operator and the weapon guidance 
system. The panel accepts signal inputs from the air- 
craft as well as from its own controls, and formats these 
into discrete commands as required via the data link. 
Although the panels are tailored to the individual 
requirements of the aircraft type and intended cus- 
tomer usage, each unit accepts the standard configur- 
ations of the GBU-15/AGM-130 data link and the pod. 

Attached to the aft of the GBU-15/AGM-130 weapon 
is the ultimate component in the data link chain, the 
weapon data link module. This simultaneously trans- 
mits video from the weapon’s seeker-head and pro- 
cesses incoming command signals from the aircraft to 
the weapon. Heading changes during the weapon’s 
flight are effected through discrete command signals. 
Dual analogue command channels enable the operator 
to slew the weapon in pitch and yaw during approach to 
the target. 

Digital techniques are employed in the AN/AXQ-14 
system and the transmitter is of all solid-state construc- 
tion. The system’s electronically phase-scanned 
antenna array provides the data link with high rate tacti- 
cal manoeuvring capability. A comprehensive range of 
test equipment is provided, including a flight check-out 
unit for testing aircraft cables from the pod connection 
point, an aircraft simulator unit which permits functional 


sie 


checks of the control panel and a weapon simulator 
unit for test of the aircraft pod and isolating faults down 
to LRU level. Used together, these two latter units per- 
mit full system functional check-out. 

Two primary launch modes are envisaged for oper- 
ation of the GBU-15 weapon and AN/AXQ-14 control 
combination: low altitude penetration and high altitude 
stand-off. Hughes claims that use of the data link has 
improved weapon delivery accuracy over non-link 
weaponry in various profiles from airborne platforms 
such as the US Air Force’s McDonnell Douglas F-4 
Phantom and F-15 Eagle, General Dynamics F-111 and 
Boeing B-52 aircraft. The system is also said to be com- 
patible with the McDonnell Douglas F/A-18 and A-4, 
and General Dynamics F-16 and LTV A-7 aircraft. Poten- 
tial weapon applications include Harpoon, Maverick 
and cruise missiles. 


Status 

In production and service. By the end of 1990, Hughes 
had received production orders totalling almost $250 
million from the US Air Force and other customers for 
the production of data link systems. Production began 
in 1981 and further domestic and international sales are 
expected. 


Contractor 
Hughes Aircraft Company Radar Systems Group. 


AN/URQ-33(V) JTIDS Class 1 


terminal 

The Joint Tactical Information Distribution System 
(JTIDS) uses frequency hopping, spread spectrum, 
automatic relay and other high technology techniques 
to provide data and voice communications which are 
highly resistant to jamming. 

The Hughes AN/URQ-33(V) JTIDS Class 1 terminal is 
used on board the US Air Force and NATO E-3 AWACS 
and for a number of ground-based applications for 
communicating information on command and control, 
surveillance, intelligence, force status, target assign- 
ments, warnings and alerts, weather and logistics. 

JTIDS uses a computer-controlled Time Division Mul- 
tiple Access (TDMA) technique in which information is 
transmitted in short bursts lasting only a fraction of a 
second. Bursts are synchronised by computer with 
bursts from other users, to allow simultaneous trans- 
mission on the network without causing interference. 
The JTIDS burst is spread in frequency, encoded and 
hopped across a number of frequencies in a split sec- 
ond, making it hard to intercept and almost impossible 
to jam. The message is repeated several times on differ- 
ent frequencies to improve the probability of reception. 
The receiver selects pertinent data by means of soft- 
ware filtering. 

JTIDS communications are automatically relayed by 
other terminals and this both extends the range beyond 
the line-of-sight and provides another layer of defence 
against jammers. It also enables terminals to provide 
users with position and navigation data, without the 
need for extra equipment, by means of the highly accu- 
rate message time-of-arrival measurement which can 
be converted to range between the transmitter and the 
receiver. 

JTIDS is broadcast in the 960 to 1215 MHz frequency 
range. The system consists of a radio set control, trans- 
ceiver processor unit, high power amplifier, high power 
amplifier power supply, low power amplifier power sup- 
ply and antenna coupler. It also includes a general- 
purpose digital computer programmed to perform 
most of the communications tasks and interface with 
the host platform’s computer. 


Contractor 
Hughes Aircraft Company Ground Systems Group. 


JTIDS/MIDS HIT II fighter terminal 
The Hughes Improved Terminal (HIT II) is designed to 
provide fighter aircraft with an anti-jam secure high 
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The Hughes AN/AXQ-14 data link pod mounted inboard of a GBU-15 glide bomb, under the fuselage of a 
US Air Force McDonnell Douglas F-4 Phantom 


The Hughes Class 1 JTIDS terminal on board a US Air Force E-3A AWACS aircraft 


capacity interoperable data communications link. The 
HIT Il terminal provides both JTIDS and NATO Multi- 
function Information Distribution System (MIDS) capa- 
bilities. It allows for the command and control of fighter 
interceptors from ground operations centres or early 
warning aircraft such as the E-3 and E-2C for US forces. 
The terminal provides increased situation awareness in 
the fighter cockpit with information available from off- 
board systems such as the E-3, other fighters and 
ground surveillance systems. 

The HIT Il terminal includes the 30 Mips computer 
from the Hughes command integrated processor, 
200 W plus power converters from SEM-E standard 
electronic modules and monolithic microwave inte- 
grated circuits. Surface-mounted technology is incor- 
porated into the terminal electronics for higher density 
packaging. 

The HIT Il is designed to meet all US JTIDS, NATO 
MIDS and STANAG performance requirements. The 


terminal provides relative navigation functions and 
includes Tacan, GPS and Automatic Target Handover 
System (ATHS). 

The HIT Il MIDS plus Tacan configuration consists of 
a data processor and a receiver/transmitter. 


Specifications 

Volume: <28 | 

Weight: 36 kg 

Prime power: 1200 W 
Temperature range: —54 to +71°C 
Reliability: >1000 h MTBF 


Status 
The HIT II terminal is designed to fit smaller aircraft 
such as the F/A-18 and Eurofighter 2000. 


Contractor 
Hughes Aircraft Company Ground Systems Group. 
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Advanced narrowband digital 


voice terminal 

The Advanced Narrowband Digital Voice Terminal 
(ANDVT) is designed to provide secure voice and data 
communications for tactical military forces. It is an inte- 
gral part of the joint services system and provides half 
duplex communications for a variety of miltary 
applications. 

The Basic CV-3591 Terminal Unit (BTU) is housed in 
a %ATR short package and provides all functions, 
except COMSEC which is contained in a removable 
plug-in module. It utilises two similar signal processors 
for voice processing and modem processing. 

The key voice processing functions are LPC-10 and 
ambient acoustical noise reduction. The modem pro- 
cessing provides two independent modems, one for 
line-of-sight and the other for HF radio channel trans- 
mission, with error protection coding and correction. 

The terminal can be used in either a voice processor- 
only mode or an HF/line-of-sight modem-only mode 
when operating with an optional plug-in module. 
Twenty-five different modes of operation are provided. 


Specifications 

Dimensions: (BTU) 193.8 x 124.7 x 337.8 mm 
(C-11006 MPU/VPU) 157.5 x 124.7 x 75.4 mm 
(interface unit) 146 x 69.8 x 285.7 mm 
Weight: (BTU) 9.9 kg 

(C-11006 MPU/VPU) 1.27 kg 

(interface unit) 2.14 kg 

Reliability: >2000 h MTBF 


Contractor 
ITT Aerospace/Communications Division. 


AN/ARC-201 VHF/FM transceiver 
(SINCGARS-V) 


The AN/ARC-201 SINCGARS-V is an airborne VHF/FM 
frequency-hopping radio and is an all solid-state equip- 
ment for use in helicopters, light observation aircraft 
and fighters. 

The equipment operates in the 30 to 87.975 MHz 
band using 25 kHz channel spacing to provide 2320- 
channel capability in single channel and frequency- 
hopping modes. A six-channel non-volatile preset mem- 
ory is incorporated for single channel and ECCM 
modes. Power output is 10 W, and an interface and 
controls for the AM-7189A/ARC 50W amplifier are 
incorporated. 

The AN/ARC-201 is available in panel-mounted, 
dedicated remote and 1553B multiplex bus remote 
configurations. It is interoperable with the current 
VHF/FM radios in the single channel mode, and with 


the SINgle Channel Ground and Airborne Radio Sub- 
system (SINCGARS) VRC-87 to VRC-92 and manpack 
PRC-119 ground radios in the frequency-hopping 
mode. Electroluminescent lighting is provided on the 
front panel, compatible with the use of NVG. 

The radio has 80 percent commonality with the 
ground SINCGARS communication equipment, with 
extensive use of LSI circuitry and microprocessors 
being made for high reliability. A built-in test function 
isolates faults to the module level with 90 per cent con- 
fidence. A data rate adaptor interfaces the radio with 
data devices for data communication. An automatic sin- 
gle channel cueing capability in the ECCM modes 
allows a single channel user to alert members of an 
ECCM net. Internal and external COMSEC can be used 
to provide secure communications in voice and data 
modes. 

The ARC-201 can be supplied as the RT-1476 single 
unit panel-mounted radio, as the RT-1477 remote radio 
with the C-11466 remote-control unit or as the RT-1478 
remote bus radio. 


Specifications 

Dimensions: (RT-1476) 146 x 104 x 239 mm 
(RT-1477) 127 X 102 X 237 mm 

(C-11466) 146 x 76 x 132 mm 

(RT-1478) 127 x 102 x 259 mm 

Weight: (RT-1476) 3.1 kg 

(RT-1477) 2.9 kg 

(C-11466) 1.0 kg 

(RT-1478) 3.1 kg 


Status 
In production. ITT has an order for 1800 sets. 


The ITT AN/ARC-201 VHF/FM transceiver, with RT-1477 remote radio and C-11466 remote-control unit 
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The ITT RT-1476 panel-mounted radio 


The ITT RT-1478 remote radio operates with a 
MIL-STD-1553B databus 


Contractor 
ITT Aerospace/Communications Division. 


AN/ARC-51 UHF radio 

The Lapointe AN/ARC-51 is a military airborne radio 
covering the UHF band from 225 to 400 MHz in which it 
provides 3500 channels. The system, intended mainly 
for high performance aircraft, is available ina number of 
versions designated ARC-51A, ARC-51AX, ARC-51B 
and ARC-51BX. These, together with a wide range of 
controllers, give users the flexibility to assemble a num- 
ber of configurations to suit particular installations. 
ARC-51 combinations are also used in surface vehicles 
and in other land applications. 

All variants operate in AM/DSB mode and have a 
transmitted power output of 20 W. They provide azi- 
muth homing facilities, when used in conjunction with 
suitable indicator equipment, and can be used for auto- 
matic rebroadcast purposes. 

Although many different types of controller are avail- 
able, a typical ARC-51 installation would provide pre- 
selection of up to 20 channels together with manual 
selection of any of the total of 3500 frequencies cov- 
ered. An independent Guard receiver provides simul- 
taneous continuous monitoring of the international 
UHF distress frequency of 243 MHz. Other installations 
permit the dual control of one or more transmitter/ 
receivers from more than one crew position, and minia- 
ture frequency indicator displays are available for use in 
situations where space is limited. 

A feature of this system is the hermetically sealed 


pressurised container which allows full operational per- 
formance in unpressurised avionics bays at aircraft 
altitudes up to 70 000 ft when used in conjunction with 
a forced-air cooling supply. This sealed case assembly 
also renders the system particularly suitable for oper- 
ation in situations where dust or water contamination 
could otherwise be expected, such as in desert 
vehicles or high humidity tropical environments. The 
system’s normal operating temperature range is from 
-54 to +71°C. 


Specifications 
Dimensions: 429 x 222 x 171 mm 
Weight: 14.5 kg 


Status 
Variants of the ARC-51 are in service with the US, Cana- 
dian, Belgian, German, Italian, Thai and Indian armed 
forces. 


Contractor 
Lapointe Industries. 


AN/ARC-73A VHF nav/com radio 
Lapointe’s AN/ARC-73A is an AM VHF combined navi- 
gation and communications transmitter/receiver sys- 
tem for light military aircraft. 


The transmitter section covers the frequency band 
116 to 149.95 MHz in which it provides 680 channels. 
The receiver, which can drive ILS and VOR indicators, 
covers a wider band to receive ground-based 
navigation aid signals. This band extends from 108 to 
151.95 MHz and provides 880 channels. Channel spac- 
ing is at 50 kHz increments in both transmitter and 
receiver sections. Transmitter power output is 20 W. 
The system is remotely controlled. 


Specifications 

Dimensions: (transmitter) 401 x 89 x 193 mm 
(receiver) 318 x 89 x 191 mm 

(controller) 160 x 145 x 56 mm 

Weight: (transmitter) 6.7 kg 

(receiver) 4.7 kg 

(controller) 0.76 kg 


Status 
In service. 


Contractor 
Lapointe Industries. 


AN/PRC-90 emergency 


transceiver 
The AN/PRC-90 is an emergency transceiver for use by 


downed aircrew for location and voice communication 
purposes. It operates on 282.8 MHz for voice receive 
and transmit, and 243 MHz for voice, MCW and beacon 
receive. Power output is 400 mW on voice and 500 mW 
PEP on beacon. 


Specifications 
Dimensions: 152 x 79 x 38 mm 
Weight: 0.6 kg 
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Status 

In service but being replaced by the AN/PRC-112(V) 
(see item under Motorola in this section). Over 35 000 
sets have been produced. 


Contractor 
Lapointe Industries. 


AN/ARC-131 VHF radio 


The Magnavox ARC-131 is a military VHF airborne radio 
which provides 920 channels over the frequency range 
30 to 75.95 MHz. The system has a robust construction 
for aircraft operating air-to-ground missions in forward 
combat zones. It was based largely on the US Army’s 
AN/VRC-12 vehicle radio, with which it shares a high 
proportion of common components. 

The ARC-131 provides FM voice, homing, retrans- 
mission and secure speech facilities. Transmitter out- 
put power is selectable at either 1 or 10 W. 


Specifications 
Dimensions: 200 x 154 x 390 mm 
Weight: 13.6 kg 


Status 

In service. Although no longer in production, the equip- 
ment was manufactured in large quantities for the US 
Army. 


Contractor 

Magnavox Government & Industrial Electronics 
Company. 

AN/ARC-164 UHF radio 


The ARC-164 is the basic member of a family of radio 
communications equipment and sub-variants, each 
designed for particular applications yet with a high 
degree of commonality. 

The basic ARC-164 covers the UHF band, providing 
7000 channels over the range 225 to 400 MHz in 
25 kHz increments. Any 20 channels may be prese- 
lected. Standard power output is 10 W, although this 
may be readily uprated to 30 W. 

A fully solid-state system, the ARC-164 is dis- 
tinguished by its ‘slice’ module construction in which a 
series of modules, connected by a flexible harness, are 
simply bolted together to form the desired electronic 
configuration. A typical simple system would comprise 
transmitter, receiver, Guard receiver and synthesiser. 
The control unit may either form part of this consoli- 
dated package or be remotely located. The modular 
approach adopted allows growth capability, extra mod- 
ules being added as required. A range of optional facili- 
ties, such as data transmission, secure speech and 
ECCM capability is available by the addition of the 
appropriate slices. 

A number of directly connected or remote control 
units are produced for the ARC-164. These include a 
simple frequency selection controller; a 32-channel pre- 
set control with LED readout of the selected channel; a 
20-channel preset unit with provision for two-cockpit 
take-control; a microprocessor controller with 400 UHF 
and VHF, AM or FM, preset channels, liquid crystal 
channel and frequency readout display and the capa- 
bility of controlling up to four systems simultaneously. 
Additional remote frequency/channel indicators are 
available. Magnavox produces a variety of mounting 
trays to suit differing installations for new types of air- 
craft and for the updating of older aircraft equipment. 

Perhaps the most notable feature of the ARC-164 is 
its high MTBF. In a 100 000 hours life-cycle cost verifi- 
cation programme conducted by the US Air Force on 
Cessna T-37, Northrop T-38, North American F-100 and 
Lockheed C-130 aircraft the ARC-164 has demon- 
strated a MTBF of 2000 hours. 

A remote ARC-164 radio compatible with MIL- 
STD-1553B databus operation has been developed un- 
der contract to the US Army and is in production and 
service. Panel-mounted radios and certain controls can 
be furnished with ANVIS Green A lighting compatible 
with NVG in accordance with MIL-STD-85762. These 
features can also be obtained by retrofitting appropri- 
ate radios and controls. 


The Magnavox ARC-164 (seen on the right-hand side of the cockpit below the main instrument panel) 
installed in the British Aerospace Hawk 


Specifications 

Dimensions: (transmitter/receiver) 

(10 W version) % ATR X 178 mm 

(30 W version) % ATR X 374 mm 

(controller) % ATR x 83 mm 

Weight: (transmitter/receiver) (10 W version) 3.7 kg, 
(30 W version) 6.8 kg 

(controller) 2 kg 


Status 
In production and service. More than 42 000 ARC-164s 
have been produced to date. 

The system is fitted to a wide range of US Air Force 
aircraft including the General Dynamics F-16 fighter. 
Total US Air Force orders exceed 18 000 sets. 

The ARC-164 equips the Royal Navy’s Sea King heli- 
copters and Sea Harrier aircraft and the Hawk, Jaguar 
and other Royal Air Force aircraft. Further British Aero- 
space Hawk aircraft, notably those delivered to Kenya, 
are also fitted with the ARC-164, as are some BAe 
Strikemaster strike/trainers. 


Contractor 
Magnavox Government & 
Company. 


Industrial Electronics 


The Magnavox ARC-164 UHF radio 


AN/ARC-187 UHF radio 

The Magnavox ARC-187 is a further development of the 
company’s ARC-164 US Air Force standard system 
which has been adapted to meet a US Navy require- 
ment for a low-cost terminal designed to operate with 
communication satellites, principally the US Navy’s 
FitSatCom. It covers the UHF band from 225 to 
400 Mz in which range it provides 7000 channels at 


increments of 25 kHz. Up to 20 channels may be 
preselected. 

Operating modes include AM with a secure speech 
facility and FM and FSK data transmission in both ana- 
logue and digital form. Transmitter power output is 
30 W in AM and 100W in FM/FSK mode. ECCM 
capability is incorporated internally in the 
receiver/transmitter. 

The system, which is remotely controlled, uses stan- 
dard ARC-164 ‘slice’ modules including a modified syn- 
thesiser section designed for compatibility with 
communications satellite data rate requirements. 

Magnavox has developed a new control for the 
ARC-187 which provides for compatibility with Satcom 
and MIL-STD-1553B databus modes of operation. This 
control incorporates ANVIS Green A lighting in accord- 
ance with MIL-STD-85762 for compatibility with Gen III 
NVG. A Satcom modem for the ARC-187 is under 
development. 


Specifications 

Dimensions: (transmitter/receiver) 
143 mm 

(controller) 132 x 147 x 124 mm 
Weight: (transmitter/receiver) 7.4 kg 
(controller) 2 kg 


440 x 153 X 


Status 
In production and service. In April 1987 Magnavox was 
awarded a $5.9 million contract to supply 62 sets of 
AN/ARC-187(V) radios for US Navy Lockheed P-3C 
aircraft. 


Contractor 
Magnavox 
Company. 


Government & Industrial Electronics 


AN/ARC-195 VHF radio 

The AN/ARC-195 radio may be considered as a variant 
of the UHF AN/ARC-164, with which it has a component 
commonality of 93 per cent. It is available in 10 W and 
30 W output versions. The major differences between 
the two systems consist of some component value 
changes and the substitution in the AN/ARC-195 of a 
synthesiser with a frequency standard appropriate to 
the VHF section of the radio frequency spectrum. 

The AN/ARC-195 covers the VHF band from 116 to 
156 MHz, providing 1750 channels at a frequency sep- 
aration of 25 kHz. In other respects it is almost identical 
to its UHF counterpart. Control units are also almost 
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identical and certain units from the AN/ARC-164 range 
of controllers may be used for combined UHF/VHF 
operation. 


Status 
In production and service. 


Contractor 
Magnavox Government & 
Company. 


Industrial Electronics 


CA-657 VHF/AM radio 
The Magnavox CA-657 is another VHF variant of the 
ARC-164 UHF system and its derivative, the VHF 
ARC-195. Its frequency band coverage, however, is 
somewhat broader than the ARC-195 since it covers 
from 100 to 159.975 MHz in which range it provides 
2400 channels. Microprocessor memory control sys- 
tems used with the CA-657 permit alternative preselec- 
tion of up to either 20 or 30 channels. Channel 
separation is at intervals of 25 kHz and the transmitter 
output power is 10 W. 

Construction of the system is based upon that of the 
ARC-164 and a similarly high degree of component 
commonality exists. 


Status 
In production and service. 


Contractor 
Magnavox Government & 
Company. 


Industrial Electronics 


Have Quick system 

Have Quick provides the user with an effective air-to-air, 
air-to-ground and ground-to-air jam-resistant UHF voice 
communication capability that will allow operations ina 
jamming environment. 

The Have Quick system consists of an ECCM modifi- 
cation to selected airborne and ground-based radios, 
which gives them a frequency-hopping capability. Part 
of the strength of the system comes from the use of 
channels in an apparently random manner so that no 
pattern is evident to the external observer. Jamming is 
consequently more difficult. 

The frequency-hopping scheme is implemented by 
storing a pattern of the frequencies to be used for a giv- 
en day within every Have Quick radio and utilising this 
pattern according to the time of day. For every time slot 
in the day, where each time slot is a small part of a sec- 
ond, there is a specific frequency which must be used 
for a given communications net, whether it is transmit- 
ting or receiving. This frequency changes pseudo- 
randomly from one time slot to the next. Thus, Have 
Quick terminals require some means to store the fre- 
quency pattern for channel use on a given day and also 
an accurate clock to control the times at which the pat- 
tern is consulted. 

The Have Quick radio retains the normal non- 
hopping mode where it uses any one of the 7000 chan- 
nels available in the 225 to 400 MHz UHF communi- 
cation band. The use and operation of the radio in 
normal mode is essentially unchanged from present- 
day procedures. 

If jamming is encountered, the Have Quick radios 
can switch over to the ECCM mode and continue their 


communication. In order to permit this switchover, the 
radios must be suitably primed so that they will be 
synchronised in the ECCM mode; this is usually done 
prior to take off. 

The Have Quick system also has a capability termed 
multichannel or break-in operation. This permits a Have 
Quick radio to receive two simultaneous transmissions 
onthe same net while avoiding the beat note which typi- 
cally prevents the listener from understanding either 
transmission. The technique is implemented automati- 
cally in the transmitter where it is recognised whether or 
not the net is already in use. If so, the transmitter side- 
steps by one 25 kHz channel. Since the receiver is set 
to wideband mode, the second signal is received in 
addition to the original. This multichannel capability 
may be selected by the operator whenever he is in the 
ECCM mode. 


Status 

Have Quick is in service in a number of military aircraft. 
Both the AN/ARC-164 and the AN/ARC-171 have been 
modified for Have Quick. 


Contractor 
Magnavox Government & 
Company. 
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Advanced data controller 

The Advanced Data Controller (ADC) provides fast 
reliable error-free message delivery of computer files, 
fax data, text and images over poor quality satellite 
channels with bit error rates in excess of 15 per cent. 
Due to the minimised on-air transmission time, the ADC 
significantly reduces the probability of message inter- 
ception or transmission location identification by any- 
one other than the intended receiver. In addition, the 
ADC makes more efficient use of limited channel 
capacity and permits a network of up to 64 users to 
operate on a single channel. 


Contractor 
Motorola Inc Government Electronics Group Communi- 
cations Division. 


The Motorola advanced data-controller is used in 
association with satellite communications 


AN/PRC-112 survival radio 


The Personnel Locator System (PLS) consists of two 
components: the AN/ARS-6(V) guidance system manu- 
factured by Cubic Defense Systems and the Motorola 
AN/PRC-112 survival radio. The survival radio remains 
silent until interrogated by the airborne guidance sys- 
tem. It then responds with a coded 300 ms pseudo- 
noise burst transmission. The aircraft system immedi- 
ately displays range and steering directions to the 
rescue crew. 

The AN/PRC-112 is an advanced UHF transceiver 
designed in tandem with the AN/ARS-6(V). Included in 
its advanced features are custom-designed LSI circuits 
that reduce the radio’s size, weight and power con- 
sumption, unique identification and a six digit coded 
transponder, channelised frequency operation, RF 
burst transmissions and AM and swept tone beacon 
operation. Even under the most difficult conditions an 


operator will find the radio easy to operate. There are 
only two switches: an on/off/volume control and a 
mode/frequency selector. There are five operating fre- 
quencies which can be selected by the operator: 243 
and 282 MHz in the UHF AM band, 121.5 MHz and two 
programmable frequencies in the 225 to 300 MHz UHF 
AM band. There are 3000 channels available at 25 kHz 
spacing. 

The AN/PRC-112 fits conveniently into the palm of 
the hand. It is waterproof down to 15 m and will operate 
from —40 to +55°C. It has a high efficiency flat whip 
antenna which is stored by wrapping it around the 
radio. 


Specifications 

Dimensions: 152.4 x 76.2 x 38.1 mm 
Weight: 0.79 kg 

Battery life: 7 h on 9:1 receive: transmit ratio 
Power output: 1 W on UHF, 10 MW on VHF 
Reliability: 3687 h MTBF demonstrated 


Status 
In June 1991 Motorola was awarded a contract for 
$19.227 million for 7668 AN/PRC-112 radios. 


Contractor 
Motorola Inc Government Electronics Group Communi- 
cations Division. 


LSSC-100/200/300 Series 


Satcom and line-of-sight terminals 
The LSSC-100/200/300 Series is a family of portable 
secure voice and data terminals designed for world- 
wide communication versatility. Each unit is contained 
in a small hard-shell briefcase for easy carry-on port- 
ability. The case is a self-contained unit providing inter- 
connect wiring, data device port and voice/data 
interface module on a hinged panel that provides easy 
readability of installed communication units and access 
to both these units and accessories. 

The LSSC-100 is configured as a briefcase shell, the 
LSSC-200 is a complete UHF Satcom and line-of-sight 
terminal without encryption and LSSC-300 is a com- 
plete UHF Satcom and line-of-sight terminal with 
encryption. 

The panel has spaces and clamps for an LST-5C 
transceiver (see item below), LSAD-100 AC/DC power 
supply and military COMSEC device. Below the panel is 
storage space for an LSBC-100 battery charger, BB590 
Ni/Cd_ battery, 9dB Trivec Avant Satcom antenna, 
handset and power cables, and other optional 
communication accessories including imagery, 
STU-111 modem, facsimile, UPS or printer. 


The Motorola AN/PRC-112 is used in tandem with 
the Cubic AN/ARS-6(V) airborne guidance system 
to provide a personnel locator system 


Specifications 
Dimensions: 177.8 < 330.2 x 533.4 mm 


Contractor 
Motorola Inc Government Electronics Group Communi- 
cations Division. 


LST-5C UHF Satcom and line-of- 


sight transceiver 

The LST-5C lightweight and line-of-sight terminal is a 
rugged UHF tactical transceiver interoperable with 
most UHF equipment in the 225 to 400 MHz frequency 
range. 

Relative received signal strength can be displayed 
on an easily readable illuminated liquid crystal display. 
Transmitted output power is adjustable in 2 W steps. All 
modes of operation, frequencies, bands and preselec- 
tions are chosen through four push-buttons. 

The LST-5C operates 25 kHz wideband AM/FM plain 
or encrypted voice or data, or 5 kHz narrowband 1200 
BPSK and 2400 BPSK data or digitised voice. Current 
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configurations include portable airborne, shipboard 
and fixed or mobile land-based applications. 


Specifications 
Volume: 3.426 | 
Weight: 3.81 kg 


Status 
In continuous production since 1985. 


Contractor 
Motorola Inc Government Electronics Group Communi- 
cations Division. 


Proteus I/UHF/VHF hand-held 


radio 

The Proteus I/UHF/VHF hand-held radio provides 
highly reliable air-to-ground and ground-to-air com- 
munications in the AM bands. It is suited for tactical and 
specialised military operations, as well as military and 
civilian communications between ground and air 
crews. 

The radio weighs less than 0.85 kg, is water-resistant 
down to 15 mand is ergonomically designed for single- 
handed operation. Primary features include a user con- 
trolled squelch, flexible antenna and built-in micro- 
phone/speaker that operates in whisper mode. 
Powered by a lithium battery, the radio provides more 
than three hours of uninterrupted communications at 
ranges exceeding 54nm (100km). A_ portable 
rechargeable power source is also available. There are 
3000 programmable channels in the UHF band and 
more than 200 in the VHF band. 


Contractor 
Motorola Inc Government Electronics Group Communi- 
cations Division. 
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The Motorola LST-5C lightweight satellite and line-of-sight UHF terminal 


Proteus/URC-200 VHF and UHF 


transceiver 
The low-cost portable secure Proteus/URC-200 voice 
and data transceiver operates in the VHF and UHF fre- 
quency ranges of 115 to 173.975 MHz and 225 to 
399.975 MHz. It offers tuning increments of 6.25, 12.5 
and 25 kHz and is selectable in AM and FM, with nine 
transmit and nine receive channels. 

The URC-200 is interoperable with most VHF and 
UHF line-of-sight radios and provides encrypted voice 


and data. The lightweight compact size and the open 
architecture of the URC-200 allows for flexible design of 
the communication system in aircraft environments 
and for other applications. 


Contractor 
Motorola Inc Government Electronics Group Communi- 
cations Division. 


Com 810/811 VHF radios 


Narco’s Com 810 and Com 811 models are solid-state 
microprocessor-controlled communication systems 
designed principally for light and general aviation air- 
craft. Each covers the VHF band from 118 to 
136.975 MHz in which it provides 760 channels, two of 
which are preselectable; one is for active and the other 
for standby use. The 810 and 811 systems are essen- 
tially similar except that the former is designed for oper- 
ation from a 13.75 V DC supply and the latter from a 
27.5V DC supply. Both have a nominal transmitter 
power output of 8 W. 

The active and standby frequencies are presented 
on LED displays which are automatically dimmed dur- 
ing darkness by a built-in photocell circuit. The legend 
XMT is illuminated when the microphone is keyed for 
transmission. 

New frequencies may be entered in either the active 
or standby positions when desired; an_ illuminated 
arrow indicates which section has been selected for 
new frequency entry. Frequency selection is completed 
by use of a concentric tuning control, the outer part of 
which makes frequency readout changes at the rate of 
one MHz per detent and the inner part providing kHz 
changes at 25kHz per detent. Clockwise rotation 
increases the numerical value of the frequency selec- 
tion and counter-clockwise rotation decreases it. A 
transfer switch is used to exchange selected frequen- 
cies between active and standby modes. 

An optional feature is a connection which enables 
the last entered frequencies to be retained in the sys- 
tem memory when the radio is inactive. This requires a 
trickle current of 0.1 mA from the aircraft’s battery. If 
this circuit is not connected, then the radio automati- 
cally retunes to the 121.5 MHz internationally desig- 
nated emergency frequency in the active mode and to 
the 121.9 MHz ground control frequency in standby 
mode the next time it is switched on. In the event of a 
display failure, the radio automatically reverts to these 
frequencies and may be retuned to the desired channel 
by counting the detent clicks of the tuning control. 

Builtin automatic squelch control, deactivated by 
use of a pull/test switch, maintains audio silence until a 
signal is received. Automatic audio-levelling in both 
transmitter and receiver allows all signals to be heard at 
the same level regardless of modulation. A built-in 10 W 
amplifier, provision for multiple audio inputs and inter- 
communication facilities are also included. 


Specifications 

Dimensions: (transmitter/receiver) 159 x 38 x 279 mm 
Weight: (transmitter/receiver) 1.3 kg 

(mounting tray) 0.34 kg 


Status 
In production and service. 


Contractor 
Narco Avionics Inc. 


The Narco 810 VHF radio 


CP 136 and CP 136M audio 


control panels 

Belonging to the Centerline range, the CP 136 and the 
slightly larger M variant provide fully solid-state control 
of all radios, headsets and loudspeakers using push- 
button control and LED selection display. The units pro- 
vide 10 W across 4 ohms to speakers or 50 MW to 
600 ohms headphones. 


Specifications 

Dimensions: 28 x 159 x 213 mm 
Weight: (CP 136) 0.82 kg 

(CP 136M) 0.91 kg 

Power supply: 13.75 or 27.5 V DC 


Status 
CP 136 no longer in production; the CP 136M is still 
being produced. 


Contractor 
Narco Avionics Inc. 
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The Narco CP 136 radio system controller 


ELT 10 emergency locator 
transmitter 


Narco’s ELT 10 radio is an emergency locator transmit- 
ter which provides a beacon homing signal to assist in 
search and rescue operations for the occupants of a 
crashed or otherwise downed aircraft. The unit, when 
activated, transmits simultaneously on the 121.5 and 
243 MHz international distress frequencies. Initial 
transmitted power output, at an ambient temperature of 
25°C, is 300 MW on each frequency. Transmissions are 
modulated by a downward swept tone between 1600 
and 300 Hz at a sweep repetition rate of 2 to 4 Hz and 
the transmit duty cycle is continuous. 

The ELT 10 is designed for permanent installation, al- 
though it is easily removed for use as a personal locator 
beacon. A built-in folding antenna is included, primarily 
for use in the personal role. An external aircraft 
antenna, tuned for optimum performance on the two 
transmission frequencies, is optionally available. 

The radio may be activated by a positive acting fail- 
safe ‘Rolamite’ inertia switch which is said to prevent 
inadvertent operation. Alternatively, it may be manually 
activated by a built-in On/Off/Arm switch or remotely 
from a panel-mounted On/Arm test switch. 

Power is supplied from an internal sealed alkaline 
D-cell 13.5 V battery pack which has a usable life of 14 
months. 


Specifications 
Dimensions: 224 x 65 x 79 mm 
Weight: 1.6 kg 


Status 
No longer in production. More than 120 000 units are in 
service. 


Contractor 
Narco Avionics Inc. 


ELT 910 emergency locator 


transmitter 
The Narco ELT 910 system is an automatically acti- 
vated emergency locator transmitter consisting of the 
ELT 910 assembly, an antenna assembly and a remote 
switch. 

The ELT 910 may be manually activated via its front 
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panel On/Off/Arm switch or via its remote switch when 
an emergency is imminent or for testing. When acti- 
vated, the ELT 910 radiates an omnidirectional RF sig- 
nal on the 121.5MHz and 234MHz distress 
frequencies. The radiated signal is modulated with a 
distinctive audio sweep tone. 


Specifications 

Dimensions: 94 x 94 x 271.8 mm 

Weight: (ELT 910 including mounting tray) 2.5 kg 
(antenna) 0.09 kg 

Peak Effective Radiated Power (PERP): 50 MW min 
Operating life: 50 h min at 50 MW PERP 
Temperature range: —20 to +55°C 


Contractor 
Narco Avionics Inc. 


The Narco ELT 910 emergency locator transmitter 


HT 800 hand-held transceiver 
Designed for use in microlights, ultralights or as backup 
communication in light aircraft, the HT 800 covers the 
VHF frequency band between 118 and 135.975 MHz 
with 25 kHz spacing. In addition, 10 channels can be 
preprogrammed. Frequency selection is by means of a 
16-key keyboard and a rechargeable Ni/Cd battery 
gives 2 W output power. 


Specifications 
Dimensions: 50 x 70 x 171 mm 
Weight: 0.57 kg 


Status 
No longer in production. 


Contractor 
Narco Avionics Inc. 


The Narco HT 800 hand-held VHF transceiver 


HT 830 hand-held transceiver 


The Narco HT 830 hand-held transceiver features late- 
generation microprocessor-controlled circuitry. It 
includes a digital radial To/From station feature, and is 
able to function as an emergency backup transceiver. 
Even in the event of a total electric failure, it is still 


possible to communicate and advise of position since 
the HT 830 display is illuminated at the touch of a 
switch. When used with sport, homebuilt or ultralight 
aircraft, the HT 830 can function as the primary com- 
munications and navigation system since VOR navi- 
gation is possible through the digital radial To/From 
station feature. 

The HT 830 includes an error code warning which 
indicates ‘E’ when an incorrect frequency entry is 
made. The system also indicates when the recharge- 
able Ni/Cd battery is approaching the lower limit of its 
usable charge. 

Transmitter frequency coverage is 118 to 
135.975 MHz, giving 720 channels, and receiver fre- 
quency coverage is 108 to 135.975 MHz, giving 920 
channels. 


Specifications 
Dimensions: 69.8 x 171.4 x 50.8 mm 
Weight: 0.56 kg 


Status 
No longer in production. 


Contractor 
Narco Avionics Inc. 


HT 870 hand-held nav/com 

The HT 870 hand-held nav/com is a microprocessor- 
controlled navigation-capable 760-channel communi- 
cations transceiver and 200-channel navigation 
receiver. The HT 870 features a built-in course deviation 
indicator, quick change Ni/Cd battery pack and, as an 
option, a spare alkaline battery pack. 

When used for sport, homebuilt or ultralight aircraft, 
the HT 870 can function as the primary communi- 
cations or navigation system. The use of an external 
antenna is necessary for optimum performance. 

Transmitter frequency range is 118 to 136.975 MHZ, 
giving 760 channels, and receiver frequency range is 
108 to 136.975 MHz, giving 960 channels. 

The HT 870 is supplied with antenna, wall charger 
and quick change rechargeable Ni/Cd battery pack. 


Specifications 
Dimensions: 62 x 179 x 39.1 mm 
Weight: 0.57 kg 


Contractor 
Narco Avionics Inc. 


TR1000B portable VHF radio 


The Narco TR1000B is a portable VHF transmitter/ 
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The Narco HT 870 hand-held nav/com 


The Narco HT 830 hand-held transceiver 


receiver designed for a range of aviation related activi- 
ties, including use as a fixed or mobile ground station. It 
is, however, particularly suitable for airborne use, either 
as a primary means of communication aboard non- 
radio equipped aircraft, or as an emergency backup 
unit for aircraft with limited communications facilities. It 
covers the frequency bands 118 to 135.95 MHz or 118 
to 139.975 MHz, depending upon whether a Narco 
360-channel or 720-channel communications transmit- 
ter/ receiver is installed in the aircraft. 

For airborne use, power may be obtained either from 
two internal 14 V 7.5 Ah gelled electrolyte rechargeable 
batteries or from any 12 to 14 V DC source, using a 
cigarette-lighter adaptor plug which is supplied. On the 
ground, the system can be operated from a 120/230 V 
AC supply. The TR1000B can operate either through its 
attached 28 in (711 mm) telescopic antenna or through 
an aircraft antenna installation if available. 

A built-in 3 in (76 mm) speaker is normally used for 
audio output, although a socket which accepts a stan- 
dard headset jack is included. A standard microphone 
jack socket is also incorporated. 

The TR1000B is manually tuned, the selected fre- 
quency being indicated digitally through a viewing win- 
dow in the fascia. The numerals may be illuminated 
during darkness. A battery-level meter for checking cell 
charge condition is also incorporated into the fascia 
panel. 


Specifications 
Dimensions: 121 x 406 x 279 mm 
Weight: 8.94 kg 


Status 
No longer in production. 


Contractor 
Narco Avionics Inc. 


The Narco TR1000B portable VHF radio 
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AN/ARC-161 HF radio 

RCA’s AN/ARC-161 is a lightweight, compact radio 
designed to provide extended range communication 
for all types of aircraft. Covering the HF band from 2 to 
30 MHz, it provides 280 000 channels at uniform spac- 
ings of 100 kHz. The system was developed primarily 
for the US Navy which uses it extensively aboard Lock- 
heed P-3C Orion long-range maritime patrol aircraft. 
Operating modes are A3J, A3B, A9B and A7S, provid- 
ing voice, teletype and data transmission facilities. 
Secure cipher and cryptographic transmission recep- 
tion is also possible. Transmitter power output is sel- 
ectable at either 400 or 1000 W. 

The system’s principal features include high reliabil- 
ity, with a MTBF in excess of 1000 hours, and good col- 
location performance. Design for co-sited operation 
was taken into account from the outset with the requi- 
site circuitry being built into each equipment. Conse- 
quently, an ARC-161 can be installed in an aircraft with 
confidence that its full collocation performance can be 
attained without the need to change aircraft cable 
harnesses. 

The ARC-161 is of all solid-state construction and 
uses synthesis technology for frequency generation. It 
may be remotely controlled over distances up to 200 ft 
(61 m) and is thus particularly suited to larger aircraft. 


Specifications 
Dimensions: 603 x 396 x 277 mm 
Weight: 37.21 kg 
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Status 
In service in US Navy Lockheed P-3 aircraft. 


Contractor 
RCA Government Communications Systems. 


AN/ARC-170 HF radio 
The RCA AN/ARC-170 is a general-purpose HF air- 
borne radio for long-range communication in all types 
of military aircraft, and is also suitable for surface 
vehicles or vessels and fixed operation. It covers the full 
HF band from 2 to 30 MHz, providing 280 000 channels 
at a spacing of 100 Hz. The system operates in A1, 
A3H, A3J, A3B, A9B and A7J modes. It is thus suf- 
ficiently adaptable to provide voice, data or radio tele- 
type and is Link 11 compatible. Encrypted narrowband 
facilities are available for secure communication pur- 
poses. Transmitted power output is normally 1 W but 
an optionally available amplifier permits outputs sel- 
ectable at 100, 400 and 1000 W. 

The system is of all solid-state construction and uses 
a synthesiser for frequency generation. It is designed 
for both convection or forced-air cooling in installations 
where a suitable supply is available. It is particularly 
suited to simultaneous, co-sited operation with one or 
more other AN/ARC-170 systems and is supplied per- 
manently wired so that this mode of operation can be 
used without modification. 

The AN/ARC-170 may be remotely controlled from 


distances up to 200 ft (61 m) and is particularly suited 
to installation in larger, long-range aircraft. It is available 
with either segregated transmitter and receiver sec- 
tions or in a combined transmitter/receiver form. 

The system supersedes the earlier RCA AN/ 
ARC-161 model currently in service (see previous entry) 
over which it provides a number of additional facilities 
and improved performance in a more compact 
assembly. 


Specifications 

Dimensions: (transmitter and receiver) 446 x 194 x 
127 mm 

(combined transmitter/receiver) 558 x 235 x 396 mm 
(amplifier) 559 x 194 x 257 mm 

(controller) 99 x 146 x 67 mm 

Weight: (transmitter and receiver) 9.07 kg 

(combined transmitter/receiver) 31.97 kg 

(amplifier) 19.5 kg 

(controller) 0.68 kg 


Status 
In service. 


Contractor 
RCA Government Communications Systems. 


Type 6 tunable UHF filter 

The RF Type 6 tunable UHF filter covers the band 225 
to 399.9 MHz and is provided with a 243 MHz guard 
channel bypass filter to ensure reception of emergency 
transmissions regardless of the programmed operating 
frequency. Its radio frequency power handling capa- 
bility is 100 W peak or continuous wave. 

The unit comprises a pressurised four pole cavity 
bandpass filter which is compatible with modern UHF 
transmitter/receivers both dimensionally and electri- 
cally. It is thus particularly suitable for retrofit appli- 
cations in which a compact transmitter/receiver/filter 
packaging is required. The system has a MTBF of 
5000 hours. 


Specifications 
Dimensions: 177 < 88 x 375 mm 
Weight: 5.9 kg 


Status 
In production and service. 


Contractor 
RF Products Inc. 


The RF Products Type 6 UHF filter 


Type 7 two, three and four port 
UHF/VHF multicouplers 


RF Type 7 multicouplers are available in versions cover- 
ing the military VHF band from 110 to 160 MHz and the 
UHF band from 225 to 400 MHz. They are designed to 
ensure reliable operation of multiple transmitter and 
receiver installations in severe collocation environ- 
ments and may be used interchangeably as single 


channel, two, three or four port units. This is 
accomplished by use of modular building blocks. 

The systems are remotely tuned by use of digital con- 
trol circuitry combined with stepper-motor driven filter 
tuning shafts (see later entry for RF automatically tuned 
UHF multicouplers). Power handling capability is 
150 W maximum and the average tuning time is five 
seconds with a maximum of 10 seconds. Adjacent 
channel operation is 3 MHz minimum. 


Specifications 

Dimensions: 355 x 381 x 660 mm 
Weight: (3 port) 47.72 kg 

(4 port) 63.63 kg 


Status 

In production and service. Two port multicouplers from 
the Type 7 series are used aboard the US Air Force 
Boeing E-3A Sentry. 


Contractor 
RF Products Inc. 


The RF Products Type 7 four port multicoupler 


Type 7 digitally tuned UHF filter 
RF’s Type 7 digitally tuned UHF filter covers the fre- 
quency range 225 to 399.99 MHz. It is designed to per- 
mit multiple transmitter/receiver operation in severe 
collocation situations. The system is available in two 
versions; a 0.7 per cent bandwidth version with a radio 
frequency input power limit of 150 W continuous wave, 
or a 2 per cent bandwidth unit with 200 W peak power. 
The filter is of the four-pole cavity type and is capac- 
itively loaded and tuned. Tuning is digital parallel in 
100 kHz steps. 


Specifications 
Dimensions: 546 x 171 x 165 mm 
Weight: 12.72 kg 


Status 
In production and service. 


Contractor 
RF Products Inc. 
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The RF Products Type 7 UHF lightweight tunable 
filter 


Automatically tuned UHF 
multicouplers 


RF’s airborne antenna multicouplers use a building 
block, modular design in which plug-in tunable filters 
are used interchangeably as single channel devices or 
in two, three, four or five port multicouplers, covering 
the UHF band from 225 to 400 MHz. The radio 
frequency capability of these systems is 120W 
peak or 50 W carrier wave. Good selectivity character- 
istics are claimed for these units, with the following 
performance: 
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399 MHz 300 MHz 225 MHz 
3 dB seg ONT 29) 
45 dB a 220 #915 +8.0 
80 dB +38.0 +33.0 +30.0 


For 50 dB attenuation, channel separations are 15 MHz 
at 399 MHz, 12 MHz at 300MHz and 10 MHz at 
225 MHz. The tuning times are a maximum of 10 sec- 
onds but six seconds is said to be typical. 

RF’s tunable bandpass filters use digital techniques 
for remote tuning. This is accomplished by converting 
digital information from the radio equipment’s digital 
synthesiser, or another source, to rotational command 
information. The only tuning element in the filter is an 
air-variable capacitor which can be stepped to a pos- 
ition corresponding to a pre-calibrated frequency by 
a digitally controlled stepping motor. Digital logic 
circuitry permits fast and accurate tuning by 
precise positioning of the filter tuning shaft to within 
+0.04°. Angular shaft position information is supplied 
to the digital control circuitry by a position sensing 
circuit comprising a light-emitting diode and a 
photocell. 

On receipt of a tune initiate command, the stepping 


motor rotates the filter tuning shaft to the upper end of 
the tuning range which is used as a reference. The con- 
trol circuit then counts a number of predetermined 
steps corresponding to the frequency code input, stop- 
ping the motor at the desired shaft position for the fre- 
quency desired. On completion, a tune cycle complete 
signal is generated. An optional self-initiated tuning 
module can be made available. 


Specifications 

Dimensions: (5 port multicoupler) 350 x 300 x 
380 mm 

(4 port multicoupler) 350 x 300 x 380 mm 
(3 port multicoupler) 230 x 350 x 380 mm 
(2 port multicoupler) 180 x 250 x 380 mm 
(single filter) 180 x 180 x 280 mm 
Weights: (5 port multicoupler) 28 kg 

(4 port multicoupler) 26 kg 

(3 port multicoupler) 19 kg 

(2 port multicoupler) 13 kg 

(single filter) 7 kg 


Status 
In production and service. 


The RF Products five port UHF multicoupler 


Contractor 
RF Products Inc. 


Miniature receive terminal 

The Miniature Receive Terminal (MRT) forms part of the 
minimum essential emergency communications net- 
work that provides secure VLF links between the 
National Command Authority and Strategic Air Com- 
mand bombers. It includes the Datametrics quarter- 
page black and white printer. 


Status 

The MRT was developed for the Boeing B-52H and has 
achieved initial operational capability on the Rockwell 
B-1B. 


Contractor 
Rockwell Command & Control Systems Division. 


OG-187/ART-54 VLF/LF 


transmitter 

The OG-187/ART-54 is a self-contained 200 kW VLF/LF 
transmitter designed to meet transmission require- 
ments over the 17-60 kHz frequency range in 10 KHz 
increments. 

The OG-187/ART-54 is an all solid-state transmitter 
designed to operate in the minimum shift keying, fre- 
quency shift keying, continuous shift keying and fre- 
quency shift continuous wave modes. The transmitter 
can be controlled locally or remotely via a standard 
serial bus. Automatic tuning is achieved in 10s maxi- 
mum. Constant surveillance tuning ensures matching 
antenna impedances regardless of the environmental 
effects after deployment. 


Specifications 

Dimensions: 1874 x 1990 x 1450 mm 
Weight: 1545 kg 
Power supply: 
252 kVA 
28VDC,8A 


115/200 V AC, 400Hz, 3 phase, 


Contractor 
Rockwell Command & Control Systems Division. 


OG-188/ARC-96A VLF/LF 


transmitter 
The OG-188/ARC-96A is a self-contained 100 kW 
VLF/LF transmitter designed to meet the requirements 
for the US Air Force World Wide Airborne Command 
Post mission. Operating over the 17-60 kHz frequency 
range in 10 kHz increments, it provides 100 kW to the 
dual trailing-wire antenna aboard the EC-135 aircraft. 
The OG-188/ARC-69A is an all solid-state transmitter 
designed to operate in the minimum shift keying, fre- 
quency shift keying, continuous shift keying and fre- 
quency shift continuous keying modes. The transmitter 
can be controlled locally or remotely via a standard 
serial bus. Constant surveillance tuning ensures match- 
ing antenna impedances regardless of the environmen- 
tal effects after deployment. 


Specifications 

Dimensions: 1750 x 1340 x 1570 mm 
Weight: 1091 kg 
Power supply: 
119 kVA 

28V DC,8A 


115/200 V AC, 400Hz, 3 phase, 


Contractor 
Rockwell Command & Control Systems Division. 


TACAMO II communications 
system 

The Take Charge And Move Out (TACAMO) II system 
provides airborne VLF communications links with the 
US Navy strategic submarine fleet. The system is a 
manned communications relay link to strategic forces, 


normally passing messages one way from the national 
command to submarines and other strategic forces. 

At present, a complete communications centre in the 
Boeing E-6A TACAMO II aircraft allows simultaneous 
receive and transmit throughout the frequency range 
VLF to UHF. The system receives multiple frequency 
low-level signals while simultaneously transmitting at 
high power in a stressed environment. The VLF power 
amplifier provides amplification of the signal to 200 kW 
power and automatic tuning of the signal to the dual 
trailing-wire antenna system. This latter consists of two 
antennas, one nearly 5000 ft (1500 m) long and the 
other more than 28 000 ft (8500 m). Only the short wire 
is charged, the energy re-radiating off the longer wire, 
the length of which varies with the frequency in use. The 
transmitted signal to the submarine is vertically polar- 
ised, with the E-6A aircraft flying in a continuous tight 
turn. This allows most of the antenna system to hang 
vertically from the aircraft. 


Status 

The first Boeing E-6A development aircraft was rolled 
out in December 1986 and the first flight followed early 
in 1987. Fifteen Boeing E-6A TACAMO II aircraft are in 
service with the US Navy. 


Contractor 
Rockwell Command & Control Systems Division. 


Advanced interference blanker 
unit 

The Advanced Interference Blanker Unit (AIBU) is 
designed to ensure RF compatibility by performing 
intelligently controlled blanking of RF receivers. The 
AIBU can receive up to 24 input channels from RF 
sources and perform specific programmed output 
blanking signals for up to 32 receivers. The routing of 
input to output channels is fully programmable via a 24 
to 32 switch matrix. Leading edge reduction, trailing 
edge extensions and fixed pulse widths can also be 
programmed to give the AIBU maximum adaptability to 
varying compatibility requirements. 

Different sets of RF compatibility programs can be 
stored in the AIBU at the same time. Switching from one 
set to another can be performed on the fly to meet 
changing requirements. For example, aircraft altitude 
could control which compatibility program to use. 


The AIBU central processor meets MIL-STD-1750A. 
A dual MIL-STD-1553/1553B bus interface is provided 
for communications to the AIBU. The bus interface cir- 
Cuitry is designed to allow for an upgrade to a full bus 
controller. Five discrete inputs and four discrete out- 
puts are provided. The AIBU also contains spare card 
slots for future expansion. 


Specifications 

Dimensions: 133.3 x 245.1 x 163.8 mm 
Weight: 4.99 kg 

Power supply: MIL-STD-704, 35 W 
Reliability: 5300 h MTBF 


Contractor 
SCI Systems Inc. 


The advanced interference blanker unit 


AN/AGC-9(V) communications 


management terminal 

The SCI AN/AGC-9(V) communications management 
terminal is a modular compact distributed micropro- 
cessor-control message processing system currently in 
service on the US Navy’s P-3 aircraft. The AN/AGC-9 is 
a multipurpose message handling system which 
includes word processing, control and message stor- 
age. The AGC-9 has a high-speed rotary printer which 
provides hard copy output at a speed in excess of 1500 
characters/s. The AN/AGC-9 provides the P-3 crew 
with complete message centre control capabilities. It 
can be configured for multiple I/O ports to interface 
with telephone/teletypewriters, the Naval tactical data 
system, MIL-STD-1553B, RS232 and other interfaces. 


Specifications 

Dimensions: (terminal) 431.8 x 317.5 x 546 mm 
(electronic assembly) 571.5 x 279.4 x 193.8 mm 
Weight: (terminal) 19.5 kg 

(electronic assembly) 16.3 kg 

Power supply: 115 V AC, 60 or 400 Hz 

Interfaces: TTY, NTDS, MIL-STD-1553B, RS232 plus 
others 


Status 
In service with the US Navy Lockheed P-3 Orion. 


Contractor 
SCI Systems Inc. 


Auxiliary communications, 
navigation and identification 
panel for the AV-8B 


The Auxiliary Communications, Navigation and Identifi- 
cation Panel (ACNIP) is an integral part of the communi- 
cations, navigation and identification system used on 
the AV-8B and TAV-8B Harrier. 

When interfaced with the other components of the 
aircraft communications system, the ACNIP performs 
audio amplification, control inhibit and distribution 
functions, generates aural warning messages in re- 
sponse to discrete serial and/or analogue inputs, 
provides code, mode, remote variable load, baseband/ 
diphase, and control zeroing functions for two KY-58 
secure communications units and controls functions of 
the identification system such as zeroisation and 
emergency operation. Additionally, the ACNIP provides 
logic controlled push-to-talk switch closures and switch 
functions for landline telephone communications, con- 
trol for ground crew communications and a hot mike 
capability for the operator. Built-in test circuitry detects 
98 per cent of all electrical component failures. 

The ACNIP controls a non-volatile EEPROM for the 
storage of the code and mode operating parameters of 
the secure speech units. On initial power-up, the ACNIP 
will update the KY-58 units to the operating modes as 
selected before power-down. 

A LCD module, backlit and with variable illumination 
level located on the front panel of the ACNIP, provides a 
visual readout of the functional status of the KY-58 
units, the operating mode, code and type of cypher 
used by each unit being displayed. 


Status 
In production for the McDonnell Douglas/British Aero- 
space AV-8B. 


Contractor 
SCI Systems Inc. 


a 


The SCI control panel for ACNIP as fitted to the 
AV-8B 
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The SCI AN/AGC-9(V) communications management terminal 


FDM 1500 frequency division 


multiplexer 

The SCI FDM unit is an airborne audio and data com- 
munications system which is designed to provide 15 
separate duplex channels. All 15 channels are multi- 
plexed into one composite 0-60 kHz frequency spec- 
trum, separated into individual 4 kHz voice band 
segments. The FDM allows 15 simultaneous full-duplex 
voice or data communications channels to be 
accessed. The FDM unit is designed to reduce cable 
requirements and to reduce the number of radios 
required on the aircraft. The FDM system is also suit- 
able for ground tactical communications applications 
to reduce radio requirements. 


Specifications 

Dimensions: 190.5 x 193.5 x 498.3 mm 
Weight: 12.2 kg 

Power supply: 28 V DC 


Status 
The SCI FDM system is currently in use with the US Air 
Force airborne command post aircraft. 


Contractor 
SCI Systems Inc. 


The SCI FDM 1500 frequency division multiplexer 


Frequency shift keyed converter 
The SCI Frequency Shift Keyed (FSK) converter unit is 
an airborne signal converter which is designed to pro- 
vide data communications with HF and UHF airborne 
radio teletype communications systems. The FSK unit 
provides half-duplex tone modulation mark and space 
signals at three selectable baud rates. The FSK unit 
offers many special features such as reliable perform- 
ance when the received signal-to-noise ratio is very low. 
This is achieved by a unique signal processor ahead of 
the tone filters to prevent noise enhancement. Baud 
rate programmable bandwidth filters and digital 
integrators provide optimum signal recovery 
characteristics. 


Specifications 

Dimensions: 180.3 x 45.7 x 305.5 mm 

Weight: 1.8 kg 

Power supply: 28 V DC, 12 W max 

Tones: (HF) 1575 to 2425 Hz, (UHF) 700 to 500 Hz 


Status 
Currently in use on the US Navy Lockheed P-3 aircraft. 


Contractor 
SCI Systems Inc. 


Integrated radio control panel 

The integrated radio contro! panel is designed to pro- 
vide the pilot and/or co-pilot with the means to manage 
all communications equipment on board a commercial 
or military aircraft. Two interface units are available: 
MIL-STD-1553 for military applications and ARINC 429 
for commercial aircraft. 

The primary display medium is a CRT which displays 
mode and frequency information. In addition to the 
CRT, several dedicated controls are provided for those 
functions which require immediate access. The unit 
has a non-volatile memory for power-off data retention. 


Specifications 
Dimensions: 203 x 146 x 200 mm 
Weight: approx 4.5 kg 


Contractor 
SCI Systems Inc. 


Intercommunications set for the 
V-22 Osprey 

The full V-22 intercommunications set consists of a 
Communications Switching Unit (CSU) with up to six 
Intercom Set Control (ISC) stations, two Audio Fre- 
quency Amplifier (AFA) assemblies, a Cabin Public 
Address (CPA) amplifier and four cabin PA speakers. 

It provides simultaneous intercom for multiple crew 
stations, five channels of radio transmission and recep- 
tion for each ISC, and reception of four composite 
navaids, five warning tones, one IFF and one radar 
warning receiver on two ISC panels. All audio switching 
and mixing functions are software-controlled and inter- 
faces to clear and secure communications equipment 
are provided. There is also a digital message device |/O 
channel. The electroluminescent panel provides high- 
contrast NVG compatible lighting. 

The CSU contains the switching circuitry, logic circuit 
and a large portion of the audio circuitry required for 
ICS operation. In addition, it is the interconnect unit for 
the ICS system components and peripheral devices. 
The CSU provides impedance matching, audio 
reporting and push-to-talk functions between the crew 
station ICS panels and the aircraft radios. Radio selec- 
tion status is provided to the aircraft control and display 
subsystem through the CSU. 

Each intercommunication set is essentially the indi- 
vidual crew station control panel on which the frequen- 
cies, sources and signal levels are selected for 
monitoring and/or transmission. The audio frequency 
amplifier permits the selection of intercom facilities 
only. 

The system is based on a low power CMOS 
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microprocessor and large scale integration circuitry. 
Extensive built-in testing has been designed in for sim- 
plified maintenance. Options with the system include a 
digitised message card, RS232, ARINC 429 and MIL- 
STD-1553 interfaces and an incandescent light panel. 


Status 
In development for the V-22 Osprey. 


Contractor 
SCI Systems Inc. 


The intercommunications set for the V-22 Osprey 


C-10382/A communication 


system control set 

The primary function of the Communication System 
Control (CSC) set is to provide the pilot with integrated 
centralised control of data transferring capability, 
power switching, mode selection, operating frequen- 
cies, interconnections and signal flow routes of the air- 
craft’s CNI equipment. The CSC provides for highly 
efficient operations of communications by integrating 
these primary CNI systems controls into the aircraft’s 
advanced avionics architecture and also into a single 
convenient easy-to-operate pilot’s control panel. 

On the US Navy McDonnell Douglas F/A-18 aircraft 
the controls and displays of the cockpit control panel 
are engineered to optimise pilot control of the CNI 
equipment. The control panel is positioned to allow the 
pilot to keep his eyes focused straight ahead, with only 
the pertinent information and controls he needs pre- 
sented in his field-of-view. 

A redundant MIL-STD-1553 multiplex bus provides 
connection between the CSC and the AN/AYK-14(V) 
mission computer for the flow of information and 


control. The mission computer provides CNI control 
signals, BIT commands and information for the control 
panel’s alphanumeric display. In return, the CSC trans- 
mits equipment status, received CNI data, operating 
options and BIT response to the mission computer. 
Dedicated serial digital lines interface the control panel 
with the CSC. 

To process data to and from the CSC, mission com- 
puter, control panel and CNI equipment, the CSC inter- 
faces serial digital signals, discrete signals, analogue 
signals, synchro signals, avionic multiplex bus signals 
and audio signals. As the CSC microcomputer pro- 
cesses at least 1300 parameters/s, it controls and pro- 
cesses the data required, leaving 40 percent of 
real-time available for growth. 


Status 
In production for the US Navy McDonnell Douglas 
F/A-18 aircraft. 


Contractor 
Smiths Industries, Aerospace; Florham Park. 


The Smiths Industries C-10382/A communication 
system control set 


ACU-150D HF antenna coupler 

The Sunair ACU-150D is a 100 W digital automatic HF 
antenna coupler designed for many applications 
including aircraft. It is compact, of low weight and will 
tune many types of HF antenna over the 2 to 18 MHz fre- 
quency band. 

Operation can be automatic or manual; the 
ACU-150D will remember the last 10 tuned frequencies 
and can retune to any one of them in 0.3 seconds. Non- 
memory tuning takes about two seconds. 


Specifications 
Dimensions: 178 X 152 x 305 mm 
Weight: 3.9 kg 


Contractor 
Sunair Electronics Inc. 


ASB-500 HF/SSB radio 

The Sunair ASB-500 and the associated ACU-150D 
have been specifically designed for aircraft and heli- 
copters requiring a large number of operational fre- 
quencies but where space and weight are limiting 
factors. It covers the HF band from 2 to 18 MHz with 
12 000 synthesised channels at 500 kHz spacing and 
provides USB, LSB and AME modes of operation. 

The radio comprises a transceiver, remote control 
and automatic antenna coupler. The controller is panel- 
mounted and includes a six-digit LED frequency display 
and illuminated status and antenna coupler tuning 
monitors. The coupler is solid-state and tunes 
extremely quickly with a 10-channel last-tuned memory. 
The radio provides 100 W output power, is certificated 
to the relevant FCC and FAA TSOs and can operate at 
30 000 ft between -46 and +55°C and in 95 per cent 
humidity. 
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The Sunair ASB-500 HF/SSB radio 


Specifications 

Dimensions: (transceiver) 123.8 x 193.7 x 39.4 mm 
(controller) 146 x 127 x 66.7 mm 

(antenna coupler) 305 x 146 x 216 mm 

Weight: (transceiver) 6.6 kg 

(controller) 0.86 kg 

(antenna coupler) 4.4 kg 


Status 
In production. 


Contractor 
Sunair Electronics Inc. 


ASB-850A HF/SSB radio 


Sunair’s ASB-850A is a multipurpose synthesised mili- 
tary HF transceiver covering the band 2 to 30 MHz in 
which it provides 280 000 channels at a spacing of 
100 Hz. It is a particularly light and compact system 
designed for light fixed-wing aircraft and helicopters op- 
erating in tactical roles. The system is remotely con- 
trolled from a miniature panel-mounted unit which 
contains an LED frequency selection display. It oper- 
ates in USB, LSB and AME modes and has transmitter 
power outputs of 100 W PEP. 

The ASB-850A is of all solid-state construction and is 
claimed to be of exceptionally robust design and 


manufacture. It can operate over the temperature range 
-—46 to +55°C at pressure altitudes up to 30 000 ft and in 
conditions of high relative humidity. 

A new high-speed automatic antenna coupler is 
incorporated within the system and this unit can tune 
the antenna to the frequency selected in one second or 
less for initial tuning and in a matter of milliseconds for 
tuning to the last 10 tuned channels memory. 


Specifications 

Dimensions: (transceiver) 470 x 124 x 241 mm 
(amplifier/antenna coupler) 448 x 153 x 235 mm 
(controller) 172 x 146 x 64 mm 

Weight: (transceiver) 7.9 kg 

(amplifier/antenna coupler) 7.9 kg 

(controller) 0.6 kg 


Status 
ASB-850 in service, ASB-850A in production from 1988. 


Contractor 
Sunair Electronics Inc. 


The Sunair ASB-850A HF/SSB airborne 
transceiver 
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ARINC communications and 
reporting system 
The Sundstrand ARINC Communications And Report- 
ing System (ACARS) is an advanced bi-directional data 
link communication system operating in the VHF band. 
The data link allows automatic transfer of operational 
data and maintenance reports between onboard sys- 
tems and the user's ground-based computer. 
Additional messages may be generated utilising a 
menu driven control display unit. 

The Mk Il data link system provides a 50 per cent 
growth capacity in memory and processing. The 


The Sundstrand ACARS with the management 
unit on the left and the control display unit on the 
right 


system’s software and database are loadable via a port- 
able/airborne data loader without the need for removal 
from the aircraft. Downlink data contents, trigger selec- 
tion and uplink display formatting can be modified. 


Specifications 

Dimensions: (management unit) 
123.2 mm 

(control display unit) 114.3 x 158.8 x 146.1 mm 
Weight: (management unit) 5.45 kg 

(control display unit) 3 kg 

Power supply: 115 V AC, 400 Kz, single phase, 70 W 
max 


194 x 320.5 x 


Status 

In production. During 1987 it was ordered by American 
Airlines for its Airbus A300-600 and Boeing 767-300 air- 
craft and by Ansett for its A320s. The Boeing 737-300/ 
500 configuration of the Mk II is already certified. Dur- 
ing 1992/93 certification is scheduled for the Airbus 
A820 and A340 and Boeing 747-400, 757 and 767. 


Contractor 
Sundstrand Data Control Inc. 


HF datalink 


The HF datalink service is an extension of the VHF air- 
craft communications addressing and reporting sys- 
tem. It provides an aeronautical data communication 


link beyond the line-of-sight limitations of VHF, with the 
potential for worldwide coverage. 

The avionics system consists of an airborne HF Data 
Unit (HFDU) incorporating an HF modem and a datalink 
processor which implements the air-ground link and 
network access protocols. The system makes use of 
the aircraft’s existing HF radio and antenna. Data trans- 
mission rates are comparable to those of low data rate 
Satcom. 

The HFDU provides interface between the ACARS 
MU and HF and VHF radios. In VHF mode, it is trans- 
parent to the MU and VHF radios. In the HF mode, there 
is no operator involvement. The HFDU performs auto- 
matic search and selection of HF frequency, controls 
tuning and keying of the HF radio and employs the HF 
modem to send or receive ACARS messages. The 
4 MCU enclosure provides HF modem and airborne 
datalink processor, power supply plus backplane and 
two spare slots for enhancements such as ATN. 


Status 

A 1992 trans-Atlantic operational trials programme was 
implemented in co-operation with several major car- 
riers. The HF datalink has been certified on an Amer- 
ican Airlines Boeing 767-300 aircraft. 


Contractor 
Sundstrand Data Control Inc. 


RST-542 VHF radio 


The RST-542 radio is designed for air-to-ground com- 
munications in all categories of light aircraft, including 
gliders. It provides crystal-controlled six-channel com- 
munication in the VHF band from 118 to 136 MHz, 
using two crystals per channel. Transmitted power out- 
put is 6 W peak power. 

Comprising a single box panel-mounted unit, the 
solid-state RST-542 features extensive use of inte- 
grated circuit technology. It incorporates automatic 
gain control and adjustable squelch facilities and pro- 
vides a receiver audio output power of 4 W minimum to 
drive either a 4 ohm cabin speaker or a 600 ohm head- 
set. A principal feature, rendering it particularly suitable 
for gliders, is the low power consumption of 60 mA in 
receive and 1 Ain transmit. 


Specifications 
Dimensions: 229 x 76 x 76 mm 
Weight: 0.68 kg 


Status 
In production and service. 


Contractor 
Systems Technology Inc. 


The Systems Technology RST-542 six-channel transmitter/receiver 
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RST-571/572 VHF nav/com radios 
The RST-571 and RST-572 are light aircraft VHF nav/ 
com radio systems which vary from each other only in 
the number of channels provided by their communi- 
cations sections. Each covers the band 118 to 
135.95 MHz; the RST-571 provides 360 channels at 
50 kHz increments and the RST-572 provides 720 
channels at increments of 25 kHz. The common navi- 
gation receiver section covers 200 channels in the band 
108 to 117.95 MHz, in increments of 50 kHz. In transmit 
mode, the transmitter/ receiver section has a transmit- 
ted power output of 10 W peak power or 2.5 W in con- 
tinuous wave. 

The RST-571 and RST-572 are panel-mounted units 
using thumbwheel switches for selection and display of 
the channel and for a chosen VOR radial. Both the navi- 
gation and communication sections of an equipment 
may be used simultaneously. To prevent the display of 


spurious signals, the navigation section is automatically 
disabled when the transmitter/ receiver section is in 
transmit mode. 

Construction is solid-state and digital synthesis tech- 
niques are used for frequency generation in both the 
communication and navigation receiver sections. 
Employment of digital techniques permits the phase- 
locking of the VOR/Loc circuits to the navigation 
receiver signal, with consequently enhanced accuracy. 
Automatic gain control and adjustable squelch facilities 
are incorporated in the communications section. 


Specifications 
Dimensions: 165 x 89 x 279 mm 
Weight: 2 kg 


Status 
In production and service. 


voLume 
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The Systems Technology RST-571 360-channel 
nav/com system 


Contractor 
Systems Technology Inc. 


C-11746 communication system 


control unit 

The C-11746 communication system control unit is 
used in systems with up to 10 stations to interface crew 
members and aircraft communication and navigation 
radios. Two interphone nets are available, one primary 
and the other secondary. Four direct audio inputs are 
available for aural warnings. Individual push/pull/rotate 
controls are used to set radio receiver on, off and vol- 
ume levels. A transmit select control can be used for 
manual channel selection or set for remote operation. 
Voice operated enable (VOX) and cold or hot micro- 
phone are available for primary interphone. The unit 
may be operated with either 5 ohm passive or 150 ohm 
active microphones. 


Specifications 

Dimensions: 66.675 X 127 mm 
Weight: 1.18 kg 

Power supply: 28 V DC, 7 W 
Environment: MIL-C-581 11 
Tempest: NACSIM 5100 


Status 

In production and used on the US Army AH-64 Apache 
helicopter. Slightly modified versions are used on the 
OH-58 Kiowa Warrior, MH-60, MH-47 Chinook, AH-1 
Cobra and for shelter-based systems. 


Contractor 
Telephonics Corporation. 


The C-11747 communication system control unit 


Digital communication 


management system 

The Digital Communication Management System 
(DCMS) is an intra-aircraft communication system 
which integrates audio signals, data and internal and 
external voice. The system incorporates a digital multi- 
plexed databus that provides configuration flexibility 
and expandability. The system consists of the DCMS 
Crew member Interface (DCI), DCMS Audio Interface 
(DAI), DCMS Bus Interface (DBI), DCMS Interphone 
Interface (Dll), DCMS Universal Configuration Key 
(DUCK) and the DCMS Bus Coupler (DBC). 

The DCMS, via a dual redundant bus, interfaces with 
receivers/transmitters, secure speech devices, com- 
munication/navigation/identification receivers and 
MIL-STD-1553B bus controllers. The bus permits up to 
84 non-blocking channels communication between 
crew station operators and external radio systems, and 
a means for interface with an external computer 
through a redundant 1553B bus. External voice and 
data transmissions can be made on encrypted or plain 
networks. The system can prevent access to secure 


networks by operators at terminals not cleared for 
crypto information. 

When operators communicate, the terminals digitise 
audio in an allocated data time slot with a destination 
address to the selected interface, which then converts 


the digital information back into baseband audio for : 


application to the specific asset. Likewise, when a radio 
or remote communication device receives audio, this is 
digitised and made available to any of the operators 
which have been enabled to receive the audio. The 
entire system is digitally reconfigurable, enabling asset 
assignment based on the operational scenario. All 
channels within the system can be selected, combined, 
monitored and individually volume-controlled by any 
operator. 


Specifications 

Dimensions and weight: 

(DCI) 171.5 & 127 * 204.7 mm, 4.11 kg 
(DAI) 152.4 x 127 x 242.8 mm, 4.14 kg 
(DBI) 152.4 x 127 x 242.8 mm, 3.64 kg 
(Dll) 123.9 x 127 x 86.1 mm, 1.02 kg 
(DUCK) 19.1 x 80.8 x 132.1 mm, 0.25 kg 
(DBC) 57.1 x 111 X 57.1 mm, 0.34 kg 
Power supply: 28 V DC 


Elements of the digital communication manage- 
ment system which are installed in the EP-3E 
electronic intelligence aircraft 


Temperature range: —54 to +55°C 
Altitude: 50 000 ft 


Status 
In production and in service. The DCMS is installed on 
board US Navy EP-3E and ES-3A electronic intelligence 
aircraft. 


Contractor 
Telephonics Corporation. 


Integrated radio management 


system 

The Integrated Radio Management System (IRMS) is a 
communications management system providing con- 
trol of aircraft radios, radar transponders and intercom. 
It provides total communications backup in the event of 
battle damage through redundant control panels and 
centralised control units. The system is comprised of 
two Communications equipment Controls Units (CCU), 
two Communication/Navigation equipment Controls 
(CNC), seven Intercommunication Set control Units 
(ISU), three Public Address set Controls (PAC), six Inter- 
phone Receptacle Panels (IRP) and nine Headset 
Receptacle Panels (HRP). 

The CCU is the centralised 1750 processor based 
MIL-STD-1553B bus controller unit which provides con- 
trol of all audio, digital and analogue signal processing. 
It interfaces to the CNC, ICS and various radio equip- 
ments via a MIL-STD-1553B interface bus. The CNC is 
used to tune navigation and communication radios, dis- 
play radio frequencies and modes, IFF modes and 
VOR/ILS course selection. ICS provides microphone, 
PTT, VOX, audio and volume selection for all audio 
sources. ISU enables intercom/radio, talk/listen or PA 
selection. PAC selects speakers and volume levels. IRP 
and HRP provide microphone pre-amplification and 
headset impedance matching. 


The Telephonics integrated radio management system 


Specifications 

Dimensions and weight: 

(CCU X2) 198 x 191 x 498 mm, 13.8 kg 
(CNC X2) 95 x 184 x 178 mm, 3.14 kg 
(ICS <7) 124 x 146 x 152 mm, 2.3 kg 
(ISU X2) 67 x 146 x 89 mm, 0:57 kg 
(PAC x3) 38 x 136 x 102 mm, 0.41 kg 
(IRP x6) 64 x 102 x 38 mm, 0.23 kg 
(HRP x9) 38 x 127 x 102 mm, 0.34 kg 
Power supply: (CNC, ICS, PAC) 28 V DC 
(ISU, IRP, HRP) 16 V DC 

Temperature range: —54 to +71°C 
Altitude: 50 000 ft 

Reliability: 3300 h MTBF 


Status 
In production and in service. The IRMS is installed and 
fully operational on the US Air Force C-17A transport 
aircraft. 


Contractor 
Telephonics Corporation. 


Joint STARS interior 


communications system 

The Interior Communications System (ICS) is utilised 
on the E-8A aircraft as the communication system for 
the US Air Force/US Army Joint STARS. It is a fully dis- 
tributed digital communications system supporting 96 
fullduplex channels for simultaneous non-blocking 
secure and non-secure operations. The ICS interfaces 
with various receiver/transmitters, secure speech 
devices, communication, navigation and identification 
receivers via General Interface Terminals (GIT), as well 
as supporting the interface with all mission crew mem- 
bers and flight-deck personnel. 

The ICS is fully modular and other crew members 
and GITs may be added as the system grows or the mis- 
sion requirements change, with no changes to the exist- 
ing system hardware. At the present time, there are six 
Flight-Deck Terminals (FDT), 18 Crew member Ter- 
minals (CT) and five GITs with five channels each. Each 
of the mission operator CTs has a single display and 
keyboard. The keyboard provides radio selection or 
selection of the mission net, preset conference net, pro- 
gressive/selective conference net, call and a telephone 
dialling net. The FDTs are identical to the CTs except 
that they contain an additional display and control keys 
for radio frequency and parameter selection. The GITs 
are digitally configurable for input and output levels, 
thereby allowing one design to accommodate many dif- 
ferent peripheral devices without changing design or 
adjustments. Each GIT contains the input/output and 
control for five full-duplex audio channels. Once the 
system has been configured, all information within all of 
the units is retained in non-volatile memory storage. 

When operators communicate, the terminals digitise 
audio in an allocated data time slot with a destination 
address to the selected interface, which then converts 
the digital information back into baseband audio for 
application to the specific asset. Likewise, when a radio 
or remote communication device receives audio, this 
audio is digitised and made available to any of the oper- 
ators which have been enabled to receive the audio. 
The entire system is digitally reconfigurable, enabling 
asset assignment based on the operational scenario. 
All channels within the system can be selected, com- 
bined, monitored and individually volume-controlled by 
any operator. 

Battle damage that renders a single CT, FDT or GIT 
terminal, or multiple terminals, inoperable does not 
impact on system operation or affect the operation of 
the other system components. Each of the units is self- 
contained and utilises microprocessors that transfer 
function and allow continued operation. 


Specifications 

Dimensions and weight: 

(CT X18) 171.5 x 127 x 177.8 mm, 3.98 kg 
(FDT x6) 247.7 x 127 k 177.8 mm, 4.45 kg 
(GIT X5) 142.7 x 171.5 x 190.5 mm, 4.05 kg 
(single TAP) 47.8 x 85.1 « 85.1 mm, 0.25 kg 
(dual TAP) 47.8 x 161.3 « 85.1 mm, 0.43 kg 
Power supply: 28 V DC 

Temperature range: —54 to +71°C 
Altitude: 50 000 ft 


USA / RADIO COMMUNICATIONS 671 


Joint-STARS 


The US Air Force/US Army Joint STARS interior communications system 


Status 
In service on the E-8A Joint STARS aircraft. 


Contractor 
Telephonics Corporation. 


The communication system control group for the 
LAMPS II! SH-60B helicopter 


OK-374/ASC communication 


system control group 

The Communication System Control Group (CSCG) is 
an airborne communication and control system utilised 
on the LAMPS III SH-60B helicopter. It provides central- 
ised microprocessor-regulated access and control of 
the various internal and external communication, navi- 
gation, voice encryptors and antenna selections via the 
Relay Assembly (RA) fcr the four main crew members, 
while providing for two additional maintenance-only 
positions utilising the Interconnecting Box (IB). 

The CSCG is designed to meet the requirements of 
NACSIM 5100, MIL-E-5400, MIL-STD-461, MIL- 
STD-1553A and other applicable standards for airborne 
communication systems operating in severe helicopter 
environments. It provides control of communications 
and intercom configurations based on manual control 
or serial digital data instructions from an AN/AYK-14 air- 
borne general-purpose digital computer. The manual 
control panel switch settings of the four Remote Switch- 
ing Controls (RSC) and the Control Indicator (Cl) are 
transferred over a serial digital data link to the central 
Audio Converter Processor (ACP). The ACP then per- 
forms the required functions such as tuning the radios, 
selecting audio for presentation to the crew members 
or selecting ICOM sets. 

The CSCG provides integrated control via the Cl of 
the HF radio, two UHF radios, data link, IFF interrogator 
and transponder, direction-finder group, voice encryp- 
tors and antenna selections. It also provides external 
aircraft computer control of sonobuoy receivers, sono- 
buoy command via UHF radio, radio modes and 


frequencies and other supervisory functions, plus 
external radio communications access via the two UHF 
clear or secure radios, the clear or secure HF radio and 
the secure data link. Internal ICOM communications 
are provided over a common ICS net and two separate 
conference nets: one for the pilot and co-pilot and the 
other for the sensor operator and the observer. Both 
PTT and VOX are provided for the ICOM nets and com- 
mon ICS net access is also provided at two other pos- 
itions called hoist and maintenance. The system 
distributes various warning tones such as stabilator 
warning, radar altimeter warning, helo threat warning 
and IFF Mode 4. 

A manual backup mode is provided, enabling selec- 
ted crew members to have access to radios and ICOM 
in the event of system failure. 


Specifications 

Dimensions and weight: 

(ACP) 185 x 334 x 524 mm, 22.3 kg 
(Cl) 372 x 146 x 165 mm, 6.4 kg 
(RSC x4) 124 x 146 x 165 mm, 7.9 kg 
(RA) 81 x 147 x 112 mm, 0.9 kg 

(IB) 47 xX 94 x 54 mm, 0.2 kg 

Power supply: 115/200 V AC, 400 Hz, 3 phase, 200 VA 
Temperature range: —40° to +71°C 
Altitude: 15 000 ft 

Reliability: 1200 h MTBF 


Status 
In service in the LAMPS II] SH-60B helicopter. 


Contractor 
Telephonics Corporation. 


Wireless communications and 


control system 

The Wireless Communications and Control System 
(WCCS) is a wireless FM communications system 
which provides voice-operated hands-free full-duplex 
party line operation for up to six cordless headset 
users. The system provides high intelligible communi- 
cations ina 115 dBSPL environment through the use of 
a special enhanced noise-cancelling microphone and 
high noise attenuation headset. Communication 
between users occurs within an aircraft through the use 
of an internally installed leaky coaxial line antenna or 
externally through a UHF blade antenna. Additional air- 
craft communications flexibility is provided by a hard- 
wired two-way audio interface to the aircraft interphone 
system. In addition to the communications capability 
which the system provides, it also supports a wireless 
hand-held remote Control Transmitter (CT) which is 
used to control cargo and retrieval winches. 

The WCCS is comprised of a Receiver/Transmitter 
radio (RT), remote-control cargo winch controller (CT), 
headset rack, up to six cordless headsets and the bat- 
tery charger. 


672 RADIO COMMUNICATIONS / USA 


The RT, which is housed within the headset rack, is 
the repeater which provides fullduplex operation 
between users. Remote operation is achieved by using 
the RT in the portable battery-powered mode. Direct 
communications between cordless headset users can 
be accomplished by operating the system in the half- 
duplex mode, independent of the RT. The simul- 
taneous use of multiple WCCS systems within the same 
operating range of each other without cross-talk inter- 
ference is achieved by the use of seven frequency 
groups and 32 tone squelch codes. 

The CT provides variable speed bi-directional cargo 
winch capability and two single speed bi-directional 
retrieval winch capabilities. 


Specifications 

Dimensions and weight: 

(RT) 191 X 203 x 152 mm, 2 kg 

(CT) 217 X 84 X 121 mm, 0.55 kg 

(headset) 254 x 226 x 216 mm, 1.23 kg 

(charger) 255 x 229 x 84 mm, 1.9 kg 

(rack) 1118 x 483 (stowed), 978 (extended) x 178 mm, 
7.73 kg 

Power supply: 28 V DC, 28 W 


Frequency: 410-420 MHz 
Temperature range: —20 to +71°C 
Altitude: 50 000 ft 

Reliability: 5165 h MTBF 


Status 
In production and in service in the US Air Force C-17A 
transport aircraft. 


Contractor 
Telephonics Corporation. 


The Telephonics wireless communications and 
control system is installed in the US Air Force 
C-17A 


ProCom 2 aircraft intercom 
The Telex ProCom 2 is a portable two-person aircraft 
intercom. It plugs directly into the aircraft radio head- 
phone and microphone jacks, and has headphone, 
microphone and PTT switch jacks for both users. It pro- 
vides noise-free voice-activated cockpit communi- 
cations while maintaining full use of the aircraft radio. 
The ProCom 2 is powered from a standard 9 V bat- 
tery, which nominally provides 25 hours of operation, or 
from the aircraft via an optional cigarette lighter power 
cable. It is used with an existing pilot yoke switch or 
portable PTT switch. No modification of existing wiring 
is required. Only the microphone of the person talking 
is activated, resulting in minimal introduction of cockpit 


The Telex ProCom 2 portable aircraft intercom 


noise into the intercom system. The ProCom 2 senses 
changes in the ambient noise level and then varies the 
squelch (voice activation) sensitivity to compensate. 
This eliminates the need for periodic adjustment of the 
squelch level when noise levels change. Full use of the 
aircraft radio is maintained in the event of an intercom 
failure. 


Specifications 
Weight: 0.27 kg 
Power supply: 9 V battery or 12-28 V DC, 100 mA max 


Contractor 
Telex Communications Inc. 


ProCom 4 aircraft intercom 

The Telex ProCom 4 aircraft intercom is compact and 
offers optional panel-mounting configurations. It pro- 
vides noise-free voice-activated communications for 
pilot, co-pilot and up to three passengers. It has pro- 
visions for optional connection of a music/auxiliary 
source and tape recorder. 

The ProCom 4 is equipped with a master squelch 
control and individual squelch circuits with trimmers for 
each user. With the ProCom 4 only the microphone of 
the person talking is hot, resulting in less noise. In 
addition, using separate squelch trimmers solves 


adjustment problems caused by such things as differ- 
ent ambient noise levels at different microphones 
throughout the cockpit, several types of microphone 
being used for different user voice levels. In the event of 
an intercom failure, the pilot can still use the radio. 


Specifications 
Weight: 0.28 kg 
Power supply: 12-28 V DC, 125 mA at 28 V 


Contractor 
Telex Communications Inc. 


The Telex ProCom 4 aircraft intercom can be 
mounted horizontally or vertically by reversing the 
frontplate 


Jet Call 


Jet Call is an ARINC ground-to-air selective calling sys- 
tem utilising thumbwheel coding with four buttons in 
full view. Sixteen available tones provide over 100 000 
possible combinations and take about 10 seconds to 
set. The Jet Call uses no wire jumpers or remote 
switches. Two or five decoder channels are available to 
handle up to three VHF comms and two HF trans- 
ceivers. The Jet Call is TSO’d to FAA C059. It uses all 
solid-state circuitry and switched capacitor filters with 
high inherent stability and has low power consumption 
and easy installation, using standard Mil type D connec- 
tors with insertable and removable pins. 


Specifications 
Dimensions: 127 x 57 K 321 mm 
Weight: 1.45 kg 


Status 
In service. 


Contractor 
Terra Corporation. 


Jetfone TD-3000 airborne 


telephone system 

The Jetfone TD-3000 is a full-duplex airborne telephone 
system capable of transmitting and receiving simul- 
taneously. It consists of the A-460 antenna, TD-3000 
transceiver, C-5 cockpit control, C-6 cabin control, HH-4 
handset and a C-8 cordless handset. There is an 


adaptor to an airfax unit for facsimile and other digital 
data transmissions. Covering the frequency range 
454.675 to 454.975 MHz, the system has 13 channels. 

The Jetfone TD-3000 features one-touch dialling, 
twelve number memory, last number redial, mute but- 
ton, HF capability, intercom mode, intercom alert, auto- 
matic channel selection, manual override, noise 
cancelling microphone, volume control, automatic 
squelch and upcall alert. 


Specifications 

Dimensions: (transceiver) 102.9 x 92.7 x 368.3 mm 
(handset) 203.2 x 88.9 x 73.7 mm 

(cockpit control) 146 x 31.7 x 80.4 mm 

(cabin control) 223.5 x 83.2 x 88.2 mm 

Weight: (transceiver) 1.95 kg 

(mounting tray) 0.27 kg 

(antenna) 0.18 kg 

(handset) 0.66 kg 

(cockpit control) 0.23 kg 

(cabin control) 0.68 kg 

(airfax adaptor) 0.27 kg 

Power supply: 28V DC, (receive) 0.7 A, (transmit) 
1.8A 


Contractor 
Terra Corporation. 


TPX-720 hand-held VHF radio 


Terra’s TPX-720 transmitter/receiver is a hand-held unit 
with built-in antenna and speaker. Covering the VHF 


a cockpit 
audio system 


The Terra Jetfone TD-3000 airborne telephone 
system 


band from 118 to 135.975 MHz, the TPX-720 provides 
AM communications on 720 channels in that band. It is 
designed principally for light aircraft with limited or no 
electrical or radio facilities and as a backup system for 
aircraft with radio. In addition to the 720-channel two- 
way communications facility, the receiver section also 
covers 200 VOR channels. Channel separation is 
25 kHz over the communications range and in the navi- 
gation range a 50 kHz separation applies. 

Two transmitter power output levels are available. In 
the high range, output is 8 W peak power with a carrier 
signal of 2.5 W. Alternatively, the low range may be 
used with the lower 2 W peak power output but with an 
increased carrier signal power of 5 W. The unit is pow- 
ered from 10 rechargeable Ni/Cd batteries. 


All controls are in the head of the case and a minia- 
ture digital readout thumbwheel switch is used for 
channel selection. Digital synthesis techniques are 
employed for frequency generation and electronic con- 
struction is of CMOS integrated circuits. The receiver is 
of double conversion superheterodyne design and 
uses Crystal monolithic filtering to achieve high selec- 
tivity. A wide range of optional accessory equipment is 
available. It includes adaptors for operating directly 
from an aircraft electrical power supply, headsets with 
or without microphone attachment, separate micro- 
phone, charging units and a push-to-talk switch for use 
on control columns. 


Specifications 

Dimensions: 41 x 81 x 229 mm 
(antenna) 235 mm 

Weight: 0.57 kg 


Status 
In service. 


Contractor 
Terra Corporation. 


TX 10 VHF transceiver 


The TX 10 is a 10-channel crystal-controlled VHF trans- 
ceiver which can be panel-mounted and powered from 
aircraft supplies or carried separately and driven from 
an attached battery pack. Crystals for the TX 10 are 
available for the complete 118 to 135.975 MHz band at 
25 kHz spacing. 


Specifications 
Dimensions: 41 x 81 x 229 mm 
Weight: 0.43 kg 
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Contractor 
Terra Corporation. 


TX 720 communications 


transceiver 

Tuned with push-button simplicity, the TX 720 has digi- 
tal synthesising employing only four crystals for gener- 
ating the 720-channel frequencies used in the aircraft 
VHF frequency band of 118 to 136.975 MHz at 25 kHz 
spacing. The TX 720 features a built-in intercom, crystal 
IF filter, auxiliary audio outputs, low power CMOS inte- 
grated circuits and automatic squelch circuits with 
manual override capability. 


Specifications 

Dimensions: 400.6 x 81.3 x 228.6 mm 

Weight: 0.43 kg 

Power supply: 13.75 V DC (27.5 V DC with optional 
voltage converter) 

Current requirements: (receive/standby) 
(transmit - 80% modulated) 2 A 
Temperature range: —20 to +60°C 


130 mA, 


Status 
In service. 


Contractor 
Terra Corporation. 


TX 760D communications 
transceiver 

The all solid-state TX 760D communications transceiver 
features a 5 W transmitter and includes voice-operated 
intercom capability. It has 760 channels over the 


frequency range 118 to 136.975 MHz (including 10 
memory channels), a planar gas discharge display, 
dual displays for active and standby, single knob tuning 
and digital frequency synthesis. 


Specifications 

Dimensions: 79.4 x 41.3 x 290.8 mm 

Weight: 0.68 kg 

Power supply: 13.75 V DC, (standby) 0.325 A, (trans- 
mit)2A 


Contractor 
Terra Corporation. 


TX 3200 communications 


transceiver 

The TX 3200 communications transceiver provides a 
10 W minimum power level throughout the 760 channel 
communications frequency range. The panel displays 
active and standby frequencies on a planar gas dis- 
charge screen with automatic dimming. 

Lighted pushbuttons allow easy selection and stor- 
age of nine valid frequencies, recall from storage, 
standby to active flip-flop, scan of stored frequencies 
and immediate transfer to the emergency frequency by 
pushing two buttons. 


Specifications 

Dimensions: 158.7 33 « 309.9 mm 
Weight: 1.45 kg 

Power supply: 28 V DC, 0.5 A (receive) 
Frequency range: 118-136.975 MHz 


Contractor 
Terra Corporation. 


Speech recognition technology 

Texas Instruments has been engaged in the develop- 
ment of speech technology for military purposes over a 
number of years. This includes the use of speech rec- 
ognition for purposes such as voice-verification sys- 
tems for security and voice-interactive systems for 
control purposes in aircraft. The company employs the 
concept of a common programmable speech module, 


using very large scale integration techniques, which 
allows software configuration, system updates and 
algorithm modifications to hardware. Development is 
being carried out in operator prompting, status and 
warning messages, command recognition, syntax and 
grammar-driven tasks and _ artificial intelligence 
applications. 


Status 
In development. 


Contractor 
Texas Instruments Inc. 


AN/USC-42 UHF Satcom and LOS 


communication set 

The AN/USC-42 miniaturised Demand Assigned Mul- 
tiple Access (DAMA) set is a down-sized member of the 
TD-1271 terminal family. It achieves interoperability 
with the US Navy’s TD-1271B/U multiplexer and AN/ 
WSC-3 and the AFSATCOM system. The mini-DAMA 
will function in nine operational modes. Among them is 
25 kHz Satcom, here the system will support Navy 
TDMA-1 network operations and non-TDMA communi- 
cations. On 25 kHz line-of-sight channels, it will support 
short-range tactical communications. On 5 kHz UHF 
Satcom channels, it will interoperate with Navy non- 
TDMA communications, US Air Force DAMA network 
operations, US Air Force non-TDMA communications 
and AFSATCOM network operations. Product improve- 
ment growth paths exist for embedding AFSATCOM IIR 
and Have Quick IIA capabilities. 

The US Navy’s FLTBDCST, CUDIXS/NAVMACS, 
SSIXS,OTCIXS, secure voice TACINTEL, TADIXS A and 
ORESTES will use mini-DAMA for data exchange. Mini- 
DAMA modem/receiver/transmitters will come in two 
configurations: 483 mm rack for ship and shore instal- 
lations and as a 1 ATR-long package for aircraft. 

Principal components include an_ integrated 
modem/receiver/transmitter and a separately housed 
power amplifier. The airborne version will contain a 
remote operation display/entry panel. Operations will 
be either half- or full-duplex through the mini-DAMA 
embedded radio or through a 70 MHz IF interface to an 
external receiver/transmitter. 


Status 
Engineering models were available in mid-1992 and 
production will begin in late 1994. 


Contractor 
Titan Linkabit. 


iy 


Titan Linkabit AN/USC-42 set 


ASM-C2 DAMA/AJ modem 


The ASM-C2 modem provides Demand Assigned Mul- 
tiple Access (DAMA) capability, anti-jam and anti-fading 
security and single channel per carrier interoperability, 
while operating at data rates of 75 bits/s to 64 kbits/s. It 
employs a frequency-hopping waveform for anti-jam 
operations and the user may allocate 5 MHz and 
70 MHz of satellite bandwidth as the hopping range. 
The anti-‘am capability supports 63 network members 
within a single satellite footprint. Control of the anti-jam 
capability is provided by one ASM-C2 configured as a 
network controller. Up to four others may be desig- 
nated automatic backup controllers, should the primary 
fail. All modem and network functions at each terminal 
site are controlled from a simple menu-driven laptop 
computer. A generalised tamed frequency modulation 
may be selected, in addition to BPSK, QPSK, OQPSK or 
FSK modulation. 

The ASM-C2 is compatible with the MD-1002, OM-73 
and LM-46 modems and forms part of the LST-8000 
portable SHF terminal, or can stand-alone with any stan- 
dard terminal via 70 MHz, 350 MHz or 700 MHz IF 
interfaces. 


Specifications 
Dimensions: 222 x 508 x 483 mm 


Status 
In production and in service. 


Contractor 
Titan Linkabit. 
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The Titan Linkabit ASM-C2 DAMA/AJ modem 


MD-1035/A UHF dual modem 

The MD-1035/A UHF dual modem was designed to 
meet a US Air Force Electronic Systems Division 
requirement for communication over both current and 
anticipated satellite systems with widely varying charac- 
teristics. It provides a variety of modulation/demodu- 
lation, convolutional or block-coding error control and 
multiple access options in a single package. Communi- 
cation and network control functions are performed by 
a flexible, multistack microcomputer which permits 
demodulation of virtually any digital signalling 
scheme through software changes. It can interface 
with a number of RF systems including those 
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operating in frequency bands above the nominal UHF 
range. 

Features include AFSAT 1 and AFSAT 2 (US Air 
Force Satellite) modulation schemes, dedicated inter- 
leaving, error control coding/decoding, input/output 
and network control and BIT facilities which permit fault 
identification down to card level. Incorporated firmware 
changes provide an additional channel for use with the 
Single Channel Transponder (SCT), 2400 bits/s for 
secure voice, coding and interleaving to reduce scintil- 
lation mitigation, probing for SCT report-back, 
1200 bits/s and de-multiplexing for fleet broadcast and 
2400 bits/s data for tactical operations. 

The dual modem upgrade programme is extending 
the equipment capability further, to operate in a MIL- 
STAR UHF network and to receive the SCT AFSAT 1 
and 2 type downlinks. The upgraded modem will 
receive modified versions of the AFSAT 2 signalling 
from the SDS and DSCS 3 SCTs and AFSAT 1 channel 
1.5 from the DSCS 3 SCT. This programme includes 
development of a MILSTAR payload and command 
post simulator to allow DMU testing prior to the avail- 
ability of the MILSTAR system. 


Specifications 

Dimensions: (control indicator) 173 x 147 x 175 mm 
(telegraph modem) 198 x 127 x 362 mm 

(electrical equipment) 98 x 135 x 435 mm 

Weight: (control indicator) 2.54 kg 

(telegraph modem) 8.63 kg 

(electrical equipment) 1.59 kg 


Status 

In production and service. The MD1035/A is installed in 
strategic force elements of the US Air Force with over 
900 units having been delivered for installation in air- 
borne terminals. The system is the basis for the Titan 
Linkabit airborne command post and US Navy attack 
submarine modem/processor. 


Contractor 
Titan Linkabit. 


The Titan Linkabit MD-1035/A UHF dual modem 


MD-1093/ASC 30 command post 


modem/processor 
The MD-1039/ASC 30 Command Post Modem/Pro- 
cessor (CPM/P) was designed primarily for terminals in 
airborne command post aircraft, notably the US Air 
Force Boeing E-4B. It allows emergency message dis- 
semination and communications among the national 
command authorities, the Joint Chiefs of Staff, the com- 
manders-in-chief and strategic force elements such as 
bombers and missile launch control centres. It sup- 
ports a variety of auxiliary functions including antenna 
pointing, plasma display control, communications net- 
work management and navigational computations. The 
system is based on the Titan Linkabit MD1035/A dual 
UHF modem (see previous entry) and operates from 
225 to 400 MHz. It may, however, be interfaced with 
equipment operating in the SHF and EHF bands. 
System capabilities include anti-jam and control 
functions, establishment of communications networks 
and protocols (random, TDM 1 and TDM 2), Comsec/ 
Transec interfaces, AFSAT 1 communications and SCT 
communications. It has a 40 satellite database and a 
software expansion capability enabling the system to 
accommodate new signal structures as they are 
introduced. 


Specifications 

Dimensions: (command/post processor) 495 & 127 X 
203 mm 

(command/post modem) 495 x 127 x 203 mm 
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The Titan Linkabit UHF satellite terminal system 


Weight: (command/post processor) 11.36 kg 
(command/post modem) 11.36 kg 


Status 
In production and service. The MD-1093/ASC 30 is 
deployed with US Air Force airborne force elements. 


Contractor 
Titan Linkabit. 


OM-73 QPSK/BPSK modem set 
The OM-73 modem set provides offset Quadra-Phase 
Shift Keyed (QPSK) and Bi-Phase Shift Keyed (BPSK) 
modulation and demodulation capability. The modem 
set is capable of providing digital communications at all 
data rates from 16 bytes/s to 20 Mbytes/s in a variety of 
configurations. Functions include operation of up to 
eight duplex or sixteen simplex links under control of a 
single master controller; forward error correction cod- 
ing/decoding; tight spectral occupancy and excellent 
bit error rate performance in the presence of tightly 
packed channels. The OM-73 is compatible with exist- 
ing equipment for end-to-end operation over the DSCS 
2 or 3 satellites and it is operable with the MD-1002/G, 
KY801B, spectrum efficient network and many other 
systems. 

The modem set consists of a mainframe tray and 
three modules: C-11640/G controller, MD-1196/G 
modulator and MD-1195/G demodulator. Each module 
is a stand-alone unit with integral power supply, back- 
plane and display. The application of widespread VLSI 
technology to the design has yielded a much more 
compact and efficient modem than the suite it replaces. 


Status 
Titan Linkabit has begun deliveries to the US Army un- 
der a contract for more than 300 modems. 


Contractor 
Titan Linkabit. 


UHF satellite terminal system 

The Titan Linkabit UHF Satellite Terminal System 
(USTS) design provides portable Demand Assigned 
Multiple Access (DAMA) data and voice communi- 
cations services for airborne users, fixed-ground instal- 
lations and transportable elements. 

The principle components of USTS include manport- 
able UHF satellite terminals and Network Control Sta- 
tions (NCS). The terminal contains a combined single 
channel receiver/transmitter modem, an operator 
input/output unit, an antenna, a remote control unit 
and carrying cases. A portable terminal is comprised 
of five manportable cases, each weighing less than 
20 kg. Total terminal weight is under 102 kg. The NCS 
provides centralised control of two 5 kHz satellite chan- 
nels and capabilities for global communications 
coverage. 

USTS features include Time-Division Multiple Access 
(TDMA) for the shared use of 5 and 25 kHz channels on 
existing and planned satellite transponders, interoper- 
ability with the US Navy FLTSATCOM 25 kHz users, 
DAMA protocol to increase the availability and connec- 
tivity over TDMA, robust efficient responsive protocol, 
automatic multihop routeing performed to simplify net- 
work set-up, support of multihop broadcast and point 
to-point services and LRU commonality between ter- 
minals and NCSs to simplify the architecture and 


enhance supportability. The USTS is comprised of 
highly reliable terminals with a quoted MTBF of 4000 
hours. Built-in test is used for fault detection and iso- 
lation to the LRU level. 


Status 
In production for deployment with US Military Airlift 
Command in 1991. USTS terminals will be installed on 
C-5, C-130 and C-141 aircraft for use during flight, and 
can then either be removed for use on land or left on the 
aircraft. 


Contractor 
Titan Linkabit. 


Update IV UHF Satcom terminal 

The Update IV UHF Satcom terminal for the Lockheed 
P-3 operates on a half-duplex basis over the non-regen- 
erative 25 kHz channels of the US Navy LEASAT satel- 
lites. Users can communicate air-to-air or between the 
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airborne terminal and surface stations. 

Communications protocols and software architecture 
support the Officer in Tactical Command Information 
eXchange Subsystem (OTCIXS) for data exchange. 
Two major components make up the terminal system: 
an integrated modem radio and a 100 W power ampli- 
fier. The modem radio is being developed to accommo- 
date the US Navy Demand Assigned Multiple Access 
(DAMA) TDOMA-1 protocol, secure voice capability, 
OTCIXS Il and the TActical Data Information eXchange 
Subsystem (TADIXS). 


Specifications 

Dimensions: (modem radio) 196 x 198 x 599 mm 
(power amplifier) 170 x 190 x 218 mm 

Weight: (modem radio) 20.25 kg 


Status 
In development for the US Navy Lockheed P-3 as part of 
the Update IV. 


The Update IV UHF Satcom terminal for the US 
Navy Lockheed P-3 


Contractor 
Titan Linkabit. 


AN/UGC-129(V)1 teletypewriter 
The AN/UGC-129 is the standard teletypewriter for the 
US Air Force and is suitable for land and sea appli- 
cations as well. It is a microprocessor-controlled full- 
duplex unit with a 40-character visual line display. The 
dot matrix impact printer has a speed of 120 
characters/s. 


Specifications 
Dimensions: 241 x 387 x 482 mm 


Weight: 23 kg 
Internal memory: 8 k words plus 8 k plug-in option 
Baud rate: up to 2400 


Status 

No longer in production. In September 1986 Tracor 
announced that it had received a $1.5 million US Air 
Force contract to supply teleprinters for installation in 
McDonnell Douglas KC-10 Extender and Rockwell 


B-1B aircraft. The units will be used to transmit 
messages via the USAF’s satellite communications 
system. 


Contractor 
Tracor Aerospace Inc. 


Integrated Communications 


Navigation Identification Avionics 
Co-sponsored by the US Air Force, Army and Navy, the 
Integrated Communications Navigation Identification 
Avionics (ICNIA) is a major long-term development pro- 
gramme to integrate the mechanics and functions of 
many of the navigation and communication systems on 
tactical military aircraft. The aims are to reduce the 
number of equipment boxes and the high level of dupli- 
cation in such areas as information processing, power 
supplies and displays to save on weight, volume and 
cost. ICNIA is sandwiched, in systems terms, between 
the antennas and the avionics bus, and interfaces with 
antennas, cryptos, voice intercoms and a MIL- 
STD-1553B bus; as a result the programme does not 
directly address the pilot/aircraft interfaces or aspects 
concerning the reduction in pilot workload, but benefits 
in these areas are likely to emerge later in the 
programme. 

Initial estimates of the potential savings to be 
achieved with ICNIA have been drawn up for the 
RAH-66 project. ICNIA could be applied to the radio fre- 
quency system comprising VHF AM/FM radio, 


UHF/AM radio, IFF transponder, ILS receiver, ADF, HF 
voice/data system, SINgle Channel Ground and Air- 
borne Radio System (SINCGARS), microwave landing 
receiver, Precision Location Reporting System (PLRS), 
JTIDS Class 2 secure data system and Navstar GPS sat- 
ellite navigation receiver. The total weight of this equip- 
ment based on conventional current technology and 
packaging would be 133 kg and it would occupy about 
0.13 m°’. A comparable ICNIA system would weigh 
about 74 kg and occupy 0.08 m*. 

Two teams were in competition to develop prototype 
equipment: ITT with Texas Instruments, which received 
a letter contract for $11.19 million, and TRW Elec- 
tronics Systems Group with Rockwell’s Collins Govern- 
ment Avionics Division and Kearfott (with unofficial 
support from Lockheed Fort Worth), which received 
$11.20 million. However, the TI/ITT team left the com- 
petition in November 1986. The TRW team now has 
contracts valued at $90.5 million. 

The programme will incorporate advanced tech- 
nology electronics. TRW plans to use five types of 
VHSIC chip, representing several hundred in its VHSIC 


based architecture now under development. The com- 
pany claims that VHSIC chips will undertake multiplex- 
ing, signal processing and arithmetic logic and will 
assist in fault isolation down to chip level. 

The objective of this proposal is to test under realistic 
conditions a number of control, display and instrumen- 
tation ideas intended to facilitate low level single seat 
helicopter operations. Five companies have been cho- 
sen by the US Army for initial analysis of ARTI! require- 
ments. They are Bell, Boeing Vertol, McDonnell 
Douglas Helicopters, IBM and Sikorsky. The Army will 
choose two or more teams to go forward to flight dem- 
onstration. Sikorsky is to modify an S-76 helicopter by 
adding a single seat cabin to the nose. 


ICNIA future activity 
Development of all aspects of the avionics systems con- 
tinues in the demonstration and validation phase. 


Contractor 
US Air Force Aeronautical Systems Center, Wright 
Laboratory. 
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Australia 


AeroSpace Technologies of Australia Ltd 


226 Lorimer Street 
Port Melbourne 
Victoria 3207 
Australia 

Tel: (61) 3647 3111 
Telex: AA34851 
Fax: (61) 3646 4381 


AWA Defence Industries Pty Ltd 
Endeavour House 

Module 3 

Fourth Avenue 

Technology Park 

South Australia 5095 

Australia 

Tel: (61) 8349 8009 

Fax: (61) 82608 938 


BAe Australia Ltd 

PO Box 180 
Salisbury 

South Australia 5108 
Australia 

Tel: (08) 343 8211 
Telex: 88342 

Fax: (08) 349 6629 


Codan Pty Ltd 

Suite 24 

818 Pittwater Road 
Dee Why 

New South Wales 2099 
Australia 

Tel: (02) 971 2233 
Telex: 22631 

Faxs(02)' 982) 17 


Belgium 


Barco NV 

Video and Communications 
Theodor Sevenslaan 106 
B-8500 Kortrijk 

Belgium 

Tel: (32) 56 233211 

Fax: (32) 56 233462 


FN Herstal 

33 Voie de Liege 
B-4040 Herstal 
Belgium 

Tel: (32) 41 40 81 11 
Telex: 41223 FABNA 
Fax: (32) 41 40 86 79 


Canada 


AlliedSignal Aerospace Canada 
255 Attwell Drive 

Rexdale 

Ontario M9W 6L7 

Canada 

Tel: (416) 675 1411 

Telex: 06989142 

Fax: (416) 675 4021 


Avigex Inc 

702 Jacques Cartier 
E Chicoutimi 
Quebec G7H 2A5 
Canada 

Tel: (418) 549 8647 
Fax: (418) 543 3301 


CAE Electronics Ltd 
PO Box 1800 
Saint-Laurent 
Quebec H4L 4X4 
Canada 

Tel: (514) 341 6780 
Telex: 05-824856 
Fax: (514) 341 7699 


Contractors 


CAL Corporation 
1050 Morrison Drive 
Ottawa 

Ontario K2H 8K7 
Canada 

Tel: (613) 820 8280 
Telex: 053 3937 
Fax: (613) 820 8314 


Canadian Marconi Company 
2442 Trenton Avenue 

Box 95 

Montreal 

Quebec H3P 1Y9 

Canada 

Tel: (514) 341 7630 

Telex: 05-827822 

Twx: 610 421 3564 

Fax: (614) 340 3100 


Computing Devices Canada Ltd 
PO Box 8508 

Ottawa 

Ontario K1G 3M9 

Canada 

Tel: (613) 596 7000 

Telex: 053-4139 

Fax: (613) 820 5081 


Litton Systems Canada Ltd 
25 City View Drive 
Etobicoke 

Ontario M9OW 5bA7 
Canada 

Tel: (416) 249 1231 
Telex: 06-989 406 

Twx: 610 492 2110 

Fax: (416) 245 0324 


MacDonald Dettwiler & Associates Ltd 
Airborne Radar Division 

13800 Commerce Parkway 

Richmond 

British Columbia V6V 2J3 

Canada 

Tel: (604) 278 3411 

Telex: 04-355599 

Fax: (604) 278 1285 


Paramax Systems Canada 
6111 Royalmount Avenue 
Montreal 

Quebec H4P 1K6 

Canada 

Tel: (514) 340 8310 

Fax: (514) 340 8318 


Chile 


Empresa Nacional de Aeronautica (ENAER) 
Gran Avenida J M Carrera 

11087 Santiago 

Chile 

Tel: (562) 5586582 

Telex: 645115 ENAER CT 

Fax: (662) 5585120 


China, People’s Republic 


China National Aero-Technology Import & 
Export 

5 Liangguaching Road 

PO Box 647 

East City District 

Beijing 

China 

Tel: 442444 

Telex: 22318 


China National Electronics Import & Export 
Corporation 

A23 Fuxing Road 

Beijing 

China 


Tel: (01) 8219550 
Telex: 22475 CEIEC CN 
Faxa(Od) S21 2352 


China Precision Machinery Import & Export 
Corporation 

17 Wen Chang Hutong 

PO Box 845 

Beijing 

China 

Tel: 651896/656643/651055 

Telex: 22484 CPMC CN 

Fax: 8311657 


Southwest China Research Institute of 
Electronic Equipment 

PO Box 429 

Chadianzi Western Suburb 

Chengdu 

Sichuan 

China 

Tel: 668106 


Commonwealth of Independent States 


Aviaexport V/O 

48 lvan Franko Street 
Moscow 

Russian Federation 
Tel: 417-0055 

Telex: 411929A 

Fax: 417-0385 


Denmark 


Jergen Andersen Ingeniorfirma 
Produktionsve} 

1 DK-2600 Glostrup 

Denmark 

Tel: (02) 91 88 88 

Telex: 35378 

Fax: (02) 911 32 52 


Per Udsen Co Aircraft Industry A/S 
Fabrikvej 1 

DK-8500 Grenaa 

Denmark 

Tel: (45) 86 32 19 88 

Telex: 63481 

Fax: (45) 86 32 14 48 


Philips Radio Communications AS 
Prags Boulevarde 80 

DK-2300 Copenhagen 

Denmark 

Tele (1).57.22.22 


Terma Elektronik AS 
Hovmarken 4 
DK-8520 Lystrup 
Denmark 

Tel: (45) 86 22 20 00 
Telex: 68109 terma dk 
Fax: (45) 86 22 27 99 


France 


Alkan 

rue du 8 Mai 1945 
Brae 

F-94460 Valenton 
France 

Tel: (1) 43 89 39 90 
Telex: 266126 F 
Fax: (1) 43 89 10 61 


Le Centre Thomson d‘Applications Radar 
6 rue Nieuport 

BP 16 

F-78143 Vélizy-Villacoublay 

Cedex 

France 

Tel: (1) 30 67 88 00 

Telex: THOM 616780 

Fax: (1) 39 46 34 11 


Compagnie Industrielle des Lasers 
route de Nozay 

BP 27 

F-91460 Marcoussis 

France 

Tel: (1) 64 54 48 00 

Telex: 601862F 

Fax: (1) 69 01 37 39 


Dassault Aviation 

33 rue du Professeur Victor Pauchet 
BP’3S2 

F-92420 Vaucresson 

France 

Tel: (1) 47 95 85 85 

Telex: 203755F/203944F 


Dassault Electronique 
55 quai Marcel Dassault 
BP 301 

F-92214 Saint-Cloud 
France 

Tel: (1) 4911 80 00 
Telex: 633 299F 

Fax: (1) 46 02 57 58 


Division Electronique de la SNECMA 
(ELECMA) 

13-15 rue Pagés 

BP 305 

F-92156 Suresnes 

Cedex 

France 

Tel: (1) 40 99 81 84 

Telex: 620385F 

Fax: (1) 40 99 82 18 


Groupement d’Intérét Economique (GIE) 
181 avenue Pierre Brossolette 

F-9210 Montrouge 

France 


Matra Défense 

37 avenue Louis Bréguet 
BPM 

F-78146 Vélizy-Villacoublay 
Cedex 

France 

Tel: (1) 34 88 30 00 

Telex: MATRA 69807 7F 
Fax: (1) 34 65 12 15 


Rockwell-Collins France 
6 Avenue Didier Daurat 
BP 8 

31701 Blagnac 

Cedex 

France 

Pelee 7.177 OO 
Telex: 531569F 
Fax:(1)61 715169 


Schlumberger Industries 

1 rue Nieuport 

BP 54 

F-78140 Vélizy-Villacoublay 
Cedex 

France 

Tel: (1) 30 70 30 70 

Telex: 698201F 

Fax: (1) 30 70 86 O05 


Sextant Avionique 
Immeuble Le Galilée 

5/7 rue Jeanne Braconnier 
F-92366 Meudon La Foret 
Cedex 

France 

Tel: (1) 46 29 88 OO 

Telex: SXT 631155F 

Fax: (1) 46 29 88 70 


Société Anonyme de Télécommunications 
(SAT) 

58B rue du Dessous des Berges 

F-75625 Paris 

Cedex 13 

France 

Tel: (1) 45 82 31 11 


Telex: 250 O54F Telec Paris 
Fax: (1) 45 82:31 13 


Société d’Applications Générales 
d’Electricité et de Mécanique (SAGEM) 

27 rue LeBlanc 

F-75512 Paris 

Cedex 15 

France 

Tel: (1) 40 70 63 63 

Telex: 205255F 

Fax: (1) 40 70 66 40 


Société de Fabrication d‘Instruments de 
Mesure (SFIM) 

13 avenue Marcel Ramolfo-Garnier 

F-91344 Massy 

Cedex 

France 

Tel: (1) 69 20 88 90 

Telex: 602164F 

hax (MO OWZOr Sas 


SOPELEM-SOFRETEC 
53 rue Casimir Perier 
PO Box 62 

F-95872 Beyons 
Cedex 

France 

Tel: (1) 34 23 30 00 
Telex: 605793F 

Fax: (1) 34 23 33 50 


Thomson-CSF Aerospace Group 
F-92045 Paris La Defense 
Cedex 67 

France 

Tel: (1) 49 07 80 00 

Telex: 617780F 

Fax: (1) 49 07 83 00 


Thomson-CSF CNI Division 
46-47 quai Alphonse Le Gallo 
BP 402 

F-92103 Boulogne-Billancourt 
Cedex 

France 

Tel: (1) 46 08 60 0O 

Telex: TTD 633 270F 

Fax: (1) 46 08 70 16 


Thomson-CSF RCM Division 
178 boulevard Gabriel-Péri 
F-92242 Malakoff 

Cedex 

France 

Tel: (1) 49 65 42 98 

Telex: THOM 616 780F 
Fax: (1) 49 65 43 42 


Thomson Sintra Activités Sous-Marines 
525 route des Dolines 
Parc de Sophia Antipolis 
Les Boullides 

BP 138 

F-06561 Valbonne 
Cedex 

France 

Tel: (1) 92 96 30 OO 
Telex: 616780F 

Fax: (1) 92 96 39 50 


Thomson TRT Défense 
Optronics Division 

rue Guynemer 

BP 55 

F-78283 Guyancourt 
Cedex 

France 

Tel: (1) 92 96 30 00 
Telex: THOM 616780F 
Fax: (1) 92 96 46 30 


Germany 


Avionic Dittel GmbH 
Postfach 348 

Rudolf Diesel Strasse 4 
W-8910 Landsberg/Lech 


CONTRACTORS 


Germany 
Tel: (08191) 4076/4077 
Telex: 0527200 


Base Ten Systems Electronics GmbH 
Erforter Strasse 29 

W-8057 Eching 

Germany 

Tel: (011) 49 89 3190200 


Bavaria Keytronic Technologie GmbH 
Boschstrasse 23 

W-2000 Hamburg 50 

Germany 

Tel: (040) 89 68 31 

Telex: 213 930 

Fax: (040) 89 03 014 


Becker Flugfunkwerk GmbH 
Niederwaldstrasse 20 
Postfach 1980 

W-7550 Rastatt 

Germany 

Tel: (07222) 12-0 

Telex: 781271 

Fe (O22) VAAN 


Bodenseewerk Geratetechnik GmbH 
Postfach 101155 

W-7770 Uberlingen 

Germany 

Tel: (07551) 896353 

Telex: 733924 

Fax: (07551) 892822 


Conrac Elektron GmbH 
Postfach 60 
Industriestrasse 18 
W-6992 Weikersheim 
Germany 

Tel: (07934) 7071 
Telex: 74250/74231 


Deutsche Aerospace AG 
Energy Systems Technology 
Industriestrasse 23-33 
W-2000 Wedel (Holst) 
Germany 

Tel: (4103) 60-0 

Fax: (4103) 60-4503 


Deutsche Aerospace AG 
Military Aircraft Division 
Postfach 801109 
W-8000 

Munich 

Germany 

Tel: (089) 6000-0 
Telex: 5287-0 

Fax: (089) 6000-6481 


Deutsche Aerospace AG 

Radio & Radar Systems Division 
Sedanstrasse 10 

Postfach 1730 

W-7900 Ulm (Donau) 

Germany 

Tel: (0731) 392-0 

Telex: 71915-0 

Fax: (0731) 392-3993 


Diehl GmbH & Co 
Stephanstrasse 49 
W-8500 Nurnberg 30 
Germany 

Tel: (0911) 947-0 
Telex: 623942 

Fax: (0911) 947-3680 


Walter Dittel GmbH 
Erpftinger Strasse 36 
Postfach 1261 
W-8910 Landsberg 1 
Germany 

Tel: (08191) 3351-0 
Telex: 527214 

Fax: (08191) 3351-49 
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Dornier GmbH 

Postfach 1420 

W-7990 Friedrichshafen 1 
Germany 

Tel: (07545) 81 

Telex: 734209-0 

Fax: (07545) 84411 


Habra Electronik GmbH 
Meglingerstrasse 48 
W-8000 Munich 71 
Germany 

Tel: (49) 89 78 0010 
Fax: (49) 89 78 00133 


Josef Heim KG 

Huttenstrasse 38 

W-5060 Bergisch Gladbach 2 
Germany 

Tel: (02202) 34084 

Fax: (02202) 37567 


LITEF GmbH 
Lorracher Strasse 18 
Postfach 774 
W-7800 Freiburg 
Germany 

Tel: (761) 49010 
Telex: 0772669 

Fax: (761) 4901 480 


Nord-Micro Elektronik Feinmechanik AG 
Victor Slotosch Strasse 20 

W-6000 Frankfurt 60 

Germany 

Tel: (061) 093031 

Telex: 4185909 

Fax: (061) 0930 3233 


Rohde & Schwarz 
Muhldorfstrasse 15 
Postfach 801469 
W-8000 Munich 80 
Germany 

Tel: (089) 41 29 26 25 
Telex: 523703 

Fax: (089) 41 29 32 08 


Siemens AG Defence Electronics Group 
ay) Wa 2 

Landshuter Strasse 26 

Postfach 1661 

W-8044 Unterschleissheim 

Germany 

Tel: (089) 3179-3716 

Telex: 5288 272 

Fax: (089) 3179-3535 


Standard Elektrik Lorenz AG (SEL) 
Lorenzstrasse 10 

W-7000 Stuttgart 40 

Germany 

UGB W S21) LOLI 

Telex: 72526319 

Fax: (711) 821 3452 


Teldix GmbH 
Grenzhofe Weg 36 
Postfach 105608 
W-6900 Heidelberg 1 
Germany 

Tel: (06221) 5120 
Telex: 461735 

Fax: (06221) 512305 


VDO Luftehrtgerate Werk Adolf Schindling 
GmbH 

An der Sandelmuhle 13 

W-6000 Frankfurt a M. 50 

Germany 

Tel: (069) 58 050 

Telex: 411519 

Fax: (069) 58 05 399 


Carl Zeiss 
Postfach 1369/1380 
W-7082 Oberkochen 
Germany 
Tel: (07364) 20 2401 


Telex:071375155 
Fax: (07364) 6808 


India 


Hindustan Aeronautics Ltd 
Indian Express Building 
PO Box 5150 

Dr Ambedkar Veedhi 
Bangalore 560001 

India 

Tel: 79601 

Telex: 845266 


International 


Panavia Aircraft GmbH 
Arabellastrasse 16 
D-8000 Munich 8 
Germany 

Tel: (089) 92171 
Telex: 529825 

Fax: (089) 9217 


Ferranti-Thomson Sonar Systems UK Ltd 
Dolphin House 
Ashurst Drive 

Bird Hall Lane 
Cheadle Heath 
Stockport 

Cheshire SK3 OXB 
England 

Tel: (061) 491 4001 
Telex: 665106 

Fax: (061) 491 1796 


Israel 


ECI Telecom Ltd 
30 Hasivim Street 
Petah Tikva 49133 
Israel 

Tel: (03) 9392730 
Telex: 381222 

Fax: (03) 9392600 


Elbit Ltd 

Advanced Technology Center 
PO Box 539 

Haifa 31503 

Israel 

Tel: (04) 556677 

Telex: 46774 

Fax: (04) 550002/551623 


Elisra Electronic Systems Ltd 
48 Mivtza Kadesh Street 
51203 Bene Beraq 

Israel 

Tel: (03) 754 5111 

Telex: 33533 

Fax: (03) 754 5468 


EL-OP Electro-Optics Industries Ltd 
Advanced Technology Park 

Kiryat Weizmann 

PO Box 1165 

Rehovot 76110 

Israel 

Tel: (08) 486211 

Telex: 361928/361944 

Fax: (08) 486214 


Elta Electronics Industries Ltd 
PO Box 330 

Ashdod 77102 

Israel 

Tel: (8) 572333 

Telex: ELTA IL 381807/381874 
Fax: (8) 563933/563930 


Israel Aircraft Industries Ltd (IAI) 
Electronics Division 

Yahud Industrial Zone 

PO Box 105 

56000 Yahud 

Israel 

Tel: (03) 357211 

Telex: 341 450 


MBT Weapons Systems 
Yahud Industrial Zone 
PO Box 105 

56000 Yahud 

Israel 

Tel: (03) 357111 

Telex: 341450 

Fax: (03) 364364 


Rada Electronic Industries Ltd 
Medinat Hayehudim 12 

PO Box 2059 

46120 Herzliya-B 

Israel 

Tel: (052) 542 182 

Telex: 341990 RADA IL 
Faxs(052) 555a176 


Rafael Armament Development Authority 
PO Box 2082 

31020 Haifa 

Israel 

Tel: (04) 706965 

Telex: 471508 

Fax: (04) 794657 


Tadiran Ltd 

1 Ben Gurion Street 
Givat Shmuel 

PO Box 648 

61006 Tel Aviv 
Israel 

Tel: (03) 713 111 
Telex: 341692 
Faxa(O3) Pilea 


Tamam Precision Instrument Industries 
Yahud Industrial Zone 

PO Box 75 

56100 Yahud 

Israel 

Tel: (03) 531 5003 

Telex: 341948 

Fax: (03) 531 5140 


Italy 


Alenia Sistemi Difesa 
10072 Casella Torinese 
Turin 

Italy 

Tel: (011) 99671 

Telex: 210086 ALCEA | 
Fax: (011) 9963357 


Elettronica SpA 

Via Tiburtina Km 13700 
00131 Rome 

Italy 

Tel: (06) 43641 

Telex: 626527 

Fax: (06) 4092869 


Elmer SpA 

Vialle dell‘Industria 4 
PO Box 189 
l-00040 Pomezia 
Rome 

Italy 

Tel: (06) 912 971 
Telex: 610112 

Fax: (06) 912 971 


Fabbrica Italiana Apperecchiatura 
Radioelettriche SpA (FIAR) 

Via Montefeltro 8 

l-20156 Milan 

Italy 

Tel: (39-2) 35 7901 

Telex: 331140 FIARMO | 

Fax: (39-2) 33400981 


Italtel 

12 Piazzale Zavattari 
I-20149 Milan 

Italy 


Litton Italia SpA 

Via Pontina Km 27800 

l-O0040 Pomezia 

Rome 

Italy 

Tel: (06) 911921 

Telex: 610391/616435 LITAL | 
Fax: (06) 912 2517 


Logic SpA 

Via Brescia 29 
l-20063 Cernusco S/N 
Milan 

Italy 

Tel: (02) 92102551 
Telex: 332846 LOGIC | 
Fax: (02) 92102528 


MagneTek SpA 

52028 Terranuova Arezzo 
Italy 

Tel: (055) 91951 

Fax: (055) 9195 264 


Marconi Italiana SpA 

Via A Negrone 1A 

CP 4660 

l-16153 Genoa-Cornigliano 
Italy 

Tel: (010) 60021 

Telex; 270386 

Fax: (010) 6002416 


Microtecnica-Torino 

Via Madama Cristina 147 
l-10126 Turin 

Italy 

Tel: (011) 69321 

Telex: 221190 MICRO | 
Fax: (011) 6932242 


Nardi Sistemi Elettronici SpA 
Via della Meccanica 

l-04011 Aprilia LT 

Italy 

Tel: (06) 9280491 

Fax: (06) 9280274 


Officine Galileo SpA 

Via Albert Einstein 35 
-50013 Campi Bisenzio 
Florence 

Italy 

Tel: (055) 89501 

Telex: 570126 GALILE | 
Fax: (055) 8950600 


Ottico Meccanica Italiana SpA (OMI) 
Via della Vasca Navale 79 

l-00146 Rome 

Italy 

Tel: (6) 547 881 

Telex: 610137 


Segnalamento Marittimo ed Aereo SpA 
(SMA) 

Villa San Martino a Soffiano 

PO Box 200 

l-50124 Florence 

Italy 

Tel: (055) 27501 

Telex: 570622 SMARAD | 

Fax: (055) 714934 


Japan 


Fujitsu General Ltd 
1116 Suenaga 
Takatsu-ku 

Kawasaki 

213 Japan 

Tel: (044) 866 1111 
Telex: 3842511 

Fax: (044) 888 4901 


Japan Aviation Electronics Industry Ltd 
Building 21-6 Dogenzaka 

1-Chome Shibuya-ku 

Tokyo 150 


Japan 

Tel: (03) 461 3111 
Telex: 29197 

Fax: (03) 780 2733 


Japan Defense Agency 
Boei Cho 

7-45 Akasaka 9 
Minato-ku 

Tokyo 107 

Japan 

Tel: (03) 408 5211 


Koito Manufacturing Company Ltd 
8-3 Takanawa 

4-Chome Minato-ku 

Tokyo 108 

Japan 

Tel: (03) 443 7111 

Telex: 2422109 

Fax: (03) 447 1520 


Mitsubishi Electric Corporation 
2-3 Marunouchi 

2-Chome Chiyoda-ku 

Tokyo 100 

Japan 

Te (OS Z9 273411 

Telex: 22381/22443 

Fax: (03) 284 1927 


NAC Inc 

2-7 Nishiazabu 

1-Chome Minato-ku 

Tokyo 106 

Japan 

Tel: (03) 404 2321 

Telex: 2422490 CAMNAC 
Fax: (03) 479 1402 


TEAC Corporation 
1-19-18 

Naka-Cho 
Musashino 

Tokyo 

Japan 

Tel: (0422) 52 5014 
Fax: (0422) 52 1390 


Tokimec Inc 

31-1 Nishi-Gotanda 
1-Chome Shinagawa-ku 
Tokyo 141 

Japan 

Tel: (03) 490 1971 

Telex: 2466193 TOKEIT J 
Fax: (03) 490 8425 


Tokyo Aircraft Instrument Company Ltd 
35-1 Izumi-Honcho 

1-Chome Komae-shi 

Tokyo 201 

Japan 

Tel: (03) 489 1191 

Telex: 242246 TKKWAD J 

Fax: (03) 488 5521 


Toshiba Corporation 
1-1 Shibaura 
1-Chome Minato-ku 
Tokyo 105-01 

Japan 

Tel: (03) 3457 3119 
Telex: J22587 

Fax: (03) 3457 0545 


Toyo Communication Equipment Co Ltd 
20-4 Nishi-Shimbashi 

3-Chome Minato-ku 

Tokyo 105 

Japan 

Tel: (03) 3459 7320 

Telex: 02423115 TOYOCO J 

Fax: (03) 3436 1434 


Yokogwa Electric Corporation 
2-9-32 Nakacho 
Musashino-shi 

Tokyo 180 
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Japan 
Tel: (03) 54 1111 
Telex: 2822327 


Netherlands 


Hollandsee Signaalapparaten BV 
PO Box 42 

NL-7550 GD Hengelo 
Netherlands 

Tel: (74) 488111 

Telex: 44310 SIGN NL 

Fax: (74) 425936 


Van der Heem Electronics Division 
Regulusweg 15 

PO Box 16060 

NL-2500 AB 

The Hague 

Netherlands 

Tel: (070) 482 999 

Telex: 31164 

Fax: (070) 482 938 


Poland 


ATM Inc 

ul Grochowska 21 A 
04-186 Warsaw 
Poland 

Tel: 48 (3912) 0676 
Telex: 825959 ATM PL 
Fax: 48 (3912) 0676 


South Africa 


Grinaker Avitronics 
PO Box 15056 
Verwoerdburg 0140 
South Africa 

Tel: (012) 663 1530 
Fax: (012) 663 1722 


Spain 


CESELSA 

Paseo de la Castellana 151 
Aptdo 36 189 

E-28046 Madrid 

Spain 

Tel: (1) 450 90 OO 

Telex: 43646 CSIE E 
Fax 9) 3 le O 


Construcciones Aeronauticas SA (CASA) 
Avenida Aragon 404 

E-28022 Madrid 

Spain 

Tel: (1) 585 70 00 

Telex: 41696/41726 CASA E 

Fax: (1) 585 74 57 


ELT SA 

Polig Ind La Mina 
Parcela 11 

E-28770 Colmenar Viejo 
Madrid 

Spain 

Tel: (1) 846 03 01 

Fax: (1) 846 03 02 


Electronica Ensa SA 

San Rafael 4Y6 

E-28100 Alcobendas (Madrid) 
Spain 

Tel: (1) 652 07 OO 

Telex: 46637 EENS-E 

Fax: (1) 651 40 98 


Eurotronica SA 

D Ramon de la Cruz 90 
E-28006 Madrid 

Spain 

Tel: (1) 401 52 OO 
Telex: 27284 

Fax: (1) 401 82 48 


Inisel 
Avenue de Burgos 
8-Bis 
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E-28036 Madrid 
Spain 

Tel: (1) 589 3300 
Telex: 23069 
Fax: (1) 589 3131 


Sweden 


CelsiusTech Electronics AB 
Nettovagen 6 

S-17588 Jarfalla 
Jakobsberg 

Sweden 

Tel: (46) 758 100 OO 
Telex: 12688 NOBELTE S 
Fax: (46) 758 322 44 


Ericsson Radar Electronics AB 
Defence and Space Systems 
Bergfotsgatan 2 

S-43184 Molndal 

Sweden 

Tel: (031) 67 10 OO 

Telex: 20905 ERICRR S 

Fax: (031) 27 7891 


Saab Instruments AB 
Odengt 25/29 

POIBOXG1T ONT 

S-55111 JOonkdoping 
Sweden 

Tel: (036) 19 41 OO 
Telex: 70045 SAABJKG S 
Fax: (036) 16 41 06 


Saab Missiles AB 

S-581 88 

Linkoping 

Sweden 

Tel: (046) 13 28 60 OO 
Telex: 50001 SMABLG S 
Fax: (046) 13 28 60 06 


United Kingdom 


Avimo Ltd 

Lisieux Way 
Taunton 

Somerset TA1 2JZ 
England 

Tel: (0823) 331071 
Telex: 46126 

Fax: (0823) 274413 


Barr & Stroud Ltd 
Pilkington Optronics 
Caxton Street 
Anniesland 

Glasgow G13 1HZ 
Scotland 

Tel: (041) 954 9601 
Telex: 778114 

Fax: (041) 954 2380 


Bristow Helicopters Ltd 
Redhill Aerodrome 
Redhill 

Surrey RH1 5JZ 

England 

Tel: (0737) 822353 
Telex: 21913 BRSTOW G 
Fax: (0737) 822694 


British Aerospace (Systems & Equipment) 
Ltd 

Clittaford Road 

Southway 

Plymouth 

Devon PL6 6DE 

England 

Tel: (0752) 695695 

Telex: 45708 

Fax: (0752) 695500 


Caledonian Airborne Systems 
Dove Hangar 

6 Ninian Road 

Aberdeen Airport 

Aberdeen AB2 OPD 


Scotland 

Tel: (0224) 722274 
Telex: 73645 CASABZ G 
Fax: (0224) 722896 


Cargo Aids Ltd 

Brett Drive 
Bexhill-on-Sea 

East Sussex TN40 2JP 
England 

Tel: (0424) 216611 
Telex: 95285 

Fax: (0424) 216636 


Chelton (Electrostatics) Ltd 
Fieldhouse Lane 

Marlow 

Bucks SL7 1LR 

England 

Tel: (0628) 472072 

Telex: 849363 

Fax: (0628) 482255 


Computing Devices Company Ltd 
Castleham Road 

St Leonards-on-Sea 

East Sussex TN38 9NJ 

England 

Tel: (0424) 53481 

Telex: 95568 

Fax: (0424) 512520 


Cossor Electronics Ltd 
The Pinnacles 
Elizabeth Way 
Harlow 

Essex CM19 5BB 
England 

Tel: (0279) 426862 
Telex: 81228 

Fax: (0279) 410413 


Defence Research Agency 
Farnborough 

Hampshire GU14 6TD 
England 

Tel: (0252) 24461 

Telex: 858134 


Dicoll Electronics Ltd 
Bond Close 

Kingsland Industrial Estate 
Basingstoke 

Hampshire RG24 OOB 
England 

Tel: (0256) 461551 

Telex: 858769 

Fax: (0256) 55205 


Dowty & Smiths Industries Controls Ltd 
(DSIC) 

Arle Court 

Cheltenham 

Gloucestershire GL51 OTP 

England 

Tel: (0242) 221144 

Telex: 43176 

Fax: (0242) 533340 


Dowty Avionics 
Bridport Road 
Greenford 

Middlesex UB6 8UA 
England 

Tel: (081) 578 0081 
Fax: (081) 578 2320 


Dowty Avionics Communications Systems 
Arle Court 

Cheltenham 

Gloucestershire GL51 OTP 

England 

Tel: (0242) 521411 

Telex: 43176 

Fax: (0242) 521024 


Dowty Controls Ltd 
Arle Court 
Cheltenham 


Gloucestershire GL51 OTP 
England 

Tel: (0242) 533252 
Telex: 43176 

Fax: (0242) 533733 


Dowty Electronics Ltd 
Systems Division 
Greycalme Road 
Watford 

Herts W2D 4FW 
England 

Tel: (0923) 49824 
Telex: 9855931 


Dowty Fuel Systems 

Arle Court 

Cheltenham 
Gloucestershire GL51 OTP 
England 

Tel: (0242) 533252 
Telex: 43176 
Faxn(O242N5ee7e3 


Dowty Maritime Ocean Systems 
Waverley Division 

Waverley Road 

Weymouth 

Dorset DT3 5HL 

England 

Tel: (0305) 784738 

Telex: 41477 

Fax: (0305) 777904 


Dowty Maritime Systems Ltd 
Sonar & Communications Division 
419 Bridport Road 

The Metropolitan Centre 
Greenford 

Middlesex UB6 8UA 

England 

Tel: (018) 578 0081 

Telex: 934512 
Faxi(018):578'2320 


Dowty Ultra Electronic Controls Ltd 
136 Mansfield Road 

London W3 ORT 

England 

Tel: (081) 992 3434 

Telex: 264487 


Ferranti Instrumentation Ltd 
Aircraft Equipment Division 
Lily Hill House 

Hill Road 

Bracknell 

Berkshire RG12 2SJ 
England 

Tel: (0344) 424001 

Telex: 848117 

Fax: (0344) 860797 


Ferranti International plc 
Aerospace Systems 

St Mary’s Road 

Moston 

Manchester M10 OBE 
England 

Tel: (061) 681 2071 
Fax: (061) 682 2500 


Ferranti International plc 
Computer Systems 

Ty Coch Way 

Cwmbran 

Gwent NP44 7XX 
Wales 

Tel: (0633) 87111 


Ferranti International plc 
Naval Systems 

Western Road 

Bracknell 

Berkshire RG12 1RA 
England 

Tel: (0344) 483232 
Telex: 848117 

Fax: (0344) 861003 


FKI Communications Ltd 
Tom Cribb Road 
Thamesmead 

London SE28 OBH 
England 

Tel: (081) 316 4477 
Telex: 896299 

Fax: (081) 854 5149 


GEC-Marconi Avionics 
Abbey Works 
Titchfield 

Fareham 

Hampshire PO14 40A 
England 

Tel: (0329) 853000 
Telex: 86214 

Fax: (0329) 853065 


GEC-Marconi Avionics 
Airport Works 
Rochester 

Kent ME1 2XX 
England 

Tel: (0634) 844400 
Telex: 96333 

Fax: (0634) 827332 


GEC-Marconi Avionics 
Christopher Martin Road 
Basildon 

Essex SS14 3EL 
England 

Tel: (0268) 522822 
Telex: 99225 

Fax: (0268) 883140 


GEC-Marconi Avionics Ltd 
Crewe Toll 

Ferry Road 

Edinburgh EH5 2XS 
Scotland 

Tel: (031) 332 2411 
Telex: 72141 

Fax: (031) 332 0690 


GEC-Plessey Avionics 
Martin Road 

West Leigh 

Havant 

Hampshire PO9 5DH 
England 

Tel: (0705) 664966 

Telex: 869442 MARDEF G 
Fax: (0705) 672934 


Graseby Dynamics Ltd 
459 Park Avenue 
Bushey 

Watford 

Hertfordshire WD2 2BW 
England 

Tel: (0923) 228566 
Telex: 923010 

Fax: (0923) 240285 


Hawker Siddeley Dynamics Engineering 
Ltd 

Tewin Road 

Welwyn Garden City 

Hertfordshire AL7 1LR 

England 

Tel: (0707) 331299 

Telex: 262079 

Fax: (0707) 327563 


Hunting Engineering Ltd 
Reddings Wood 

Ampthill 

Bedford MK45 2HD 
England 

Tel: (0525) 403431 
Telex: 82105 HUNENG G 


Kidde-Graviner Ltd 
Poyle Road 
Colnbrook 

Slough 

Berkshire SL3 OHB 


England 

Tel: (0753) 683 245 
Telex: 848124 GRAVIN G 
Fax: (0753) 685 126 


Logica Defence and Civil Government Ltd 
Cobham Park 

Downside Road 

Cobham 

Surrey KT11 3LX 

England 

Tel: (071) 637 9111 

Telex: 267413 

Fax: (0932) 866184 


Lucas Electronics 
York Road 

Hall Green 
Birmingham B28 8LN 
England 

Hel (O21)W.7 723222 
Telex: 336755 

Fax: (021) 778 5575 


Marconi Defence Systems Ltd 
The Grove 

Warren Lane 

Stanmore 

Middlesex HA7 4LY 

England 

Tel: (081) 954 2311 

Telex: 22616 

Fax: (081) 954 2601 


Marconi Defence Systems Ltd 
Secure Radio Division 

Browns Lane 

The Airport 

Portsmouth 

Hampshire PO3 5PH 

England 

Tel: (0705) 664966 

Telex: 869442 

Fax: (0705) 690655 


Marconi Underwater Systems Ltd 
Elettra House 

Waterlooville 

Hants PO7 7XS 

England 

Tel: (0224) 703551 

Telex: 73361 UDIG 

Fax: (0224) 821339 


Matra Marconi Space (UK) 
Anchorage Road 
Portsmouth 

Hampshire PO3 5PU 
England 

Tel: (0705) 664966 
Telex: 86666 


Microwave Associates Ltd 
Woodside Estate 
Dunstable 

Bedfordshire LU5 4SX 
England 

Tel: (0582) 601441 

Fax: (0582) 606840 


ML Wallop Defence Systems Ltd 
Arkay House 

Weyhill Road 

Andover 

Hampshire SP10 3NR 

England 

Tel: (0264) 333322 

Telex: 47692 WALIND G 

Fax: (0264) 332186 


MS Instruments plc 
Electron House 
33-49 Farwig Lane 
Bromley 

Kent BR1 3RE 
England 

Tel: (081) 290 0200 
Fax: (081) 464 6956 
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Negretti Aviation Ltd 
6 Manor Court 
Barnes Wallis Road 
Fareham 

Hampshire PO15 5TH 
England 

Tel: (0489) 579090 
Telex: 47671 

Fax: (0489) 579013 


Normalair-Garrett Ltd 
Electronics Division 
Yeovil 

Somerset BA20 2YD 
England 

Tel: (0935) 75181 
Telex: 46132 

Fax: (0935) 27600 


Northern Telecom Europe Ltd 
Brixham Road 

Paignton 

Devon TO4 7BE 

England 

Tel: (0803) 550762 

Telex: 42437 

Fax: (0803) 664129 


Page Aerospace Ltd 
Forge Lane 
Sunbury-on-Thames 
Middlesex TW16 GEO 
England 

Tel: (0932) 787 661 
Telex: 27520 

Fax: (0932) 780 349 


Penny & Giles Avionic Systems Ltd 
1 Airfield Road 

Christchurch 

Dorset BH23 3TH 

England 

Tel: (0202) 476621 

Telex: 41566 

Fax: (0202) 470070 


Penny & Giles Data Systems Ltd 
The Mill 

Wookey Hole 

Wells 

Somerset BA5 1BB 

England 

Tel: (0749) 675454 

Telex: 41555 PG DATA 

Fax: (0749) 676678 


Pilkington PE Ltd 
Glascoed Road 

St Asaph 

Clwyd LL17 OLL 
Wales 

Tel: (0745) 583301 
Telex: 61291 

Fax: (0745) 584258 


Racal Acoustics Ltd 
Waverley Industrial Park 
Harrow 

Middlesex HA1 4TR 
England 

Tel: (081) 427 7727 
Fax: (081) 427 0350 


Racal Avionics Ltd 

88 Bushey Road 

London SW20 OJH 

England 

Tel: (081) 946 8011 

Telex: 928592 RACAVL G LONDON 
Fax: (081) 946 3014 


Racal Radar Defence Systems Ltd 
Davis Road 

Chessington 

Surrey KT9 1TB 

England 

Tel: (081) 397 5281 

Telex: 27720 
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Racal Radio Ltd 
Western Road 
Bracknell 

Berkshire RG12 1RG 
England 

Tel: (0344) 483244 
Telex: 848166 


Racal Recorders Ltd 
Hardley Industrial Estate 
Hythe 

Southampton 
Hampshire SO4 6ZH 
England 

Tel: (0703) 843265 
Telex: 47600 RACAL G 


Racal Tacticom Ltd 
PO Box 112 

472 Basingstoke Road 
Reading 

Berkshire RG2 OOF 
England 

Tel: (0734) 875 181 
Telex: 84801 1 


Simrad Optronics Ltd 

3 Oakwood Industrial Park 
Gatwick Road 

Crawley 

West Sussex RH10 2AZ 
England 

Tel: (0293) 560413 
Telex: 878498 SIMK G 
Fax: (0293) 560418 


Smiths Industries Aerospace & Defence 


Systems Ltd 
765 Finchley Road 
Childs Hill 
London NW11 8DS 
England 
Tel: (081) 458 3232 
Telex: 928761 
Fax: (081) 209 0526 


Smiths Industries-Newmark 
48 Vulcan Way 

New Addington 

Croydon 

Surrey CR9 OBD 

England 

Tel: (081) 689 43441 
Telex: 264004 


Spar Aerospace Ltd 
Springfield Road 
Hayes 

Middlesex UB4 OTY 
England 

Tel: (081) 813 5444 
Fax: (081) 813 6330 


Techtest Ltd 

Street Court 

Kingsland 

Leominster 

Hereford and Worcs HR6 90A 
England 

Tel: (056881) 744 

Telex: 35445 SMITH G 

Fax: (056881) 713 


Texas Instruments Ltd 
Manton Lane 

Bedford MK41 7PA 
England 

Tel: (0234) 270 111 
Telex: 82178 


THORN EMI Electronics Ltd 
Computer Systems Division 
Wookey Hole Road 

Wells 

Somerset BA15 1AA 
England 

Tel: (0749) 72081 

Telex: 44254 

Fax: (0749) 72454 


THORN EMI Electronics Ltd 
Defence Division 

1 Forest Road 

Feltham 

Middlesex TW13 7HE 
England 

Tel: (081) 751 6464 
Telex: 946390 

Fax: (081) 751 2824 


THORN EMI Electronics Ltd 
Naval Systems Division 

PO Box 4 

Rugeley 

Staffordshire WS15 1DR 
England 

Tel: (0889) 585 151 

Telex: 36135 

Fax: (0889) 578 209 


THORN EMI Electronics Ltd 
Radar Division 

120 Blyth Road 

Hayes 

Middlesex UB3 1DL 
England 

Tel: (081) 573 3888 
Telex: 22417 

Fax: (081) 569 2228 


W Vinten Ltd 

Vicon House 

Western Way 

Bury St Edmunds 
Suffolk IP33 3SP 
England 

Tel: (0284) 750599 
Telex: 818315 VICON G 
Fax: (0284) 750598 


Westland Aerospace Ltd 
Kings Building 

Castle Street 

East Cowes 

Isle of Wight 

PO32 6RH 

Tel: (0983) 291515 
Telex: 869180 

Fax: (0983) 291515 


United States of America 


11 Morrow Inc 

PO Box 13549 

2345 Turner Road SE 
Salem 

Oregon 97309 

USA 

Tel: (503) 581 8101 
Twx: 510 599 0110 
Fax: (503) 364 2138 


AAR Brooks & Perkins Aeronetics Division 


455 Kehoe Boulevard 
Carol Stream 

Illinois 60188 

USA 

Tel: (312) 668 3040 

Telex: 6871738 

Fax: (312) 668 6703 


AEL Defense Corp 

305 Richardson Road 
Lansdale 

Pennsylvania 19446-1429 
USA 

Tel: (215) 822 2929 
Telex: 4761188 

Fax: (215) 822 9165 


AIL Systems Inc 
Commack Road 
Deer Park 

New York 11729 
USA 

Tel: (516) 595 5741 
Twx: 510 227 6073 
Fax: (516) 595 6502 


Aerojet Electro Systems Company 
PO Box 296 

Azusa 

California 91702 

USA 

Tel: (818) 812 1000 

Telex: 670431 


Aero Mechanism 

7500 Victor-Menden Road 
Victor 

New York 14565 

USA 

Tel: (716) 742 1270 

Fax: (716) 742 1276 


Aerospace Avionics Inc 

1000 MacArthur Memorial Highway 
Bohemia 

New York 11716 

USA 

Tel: (516) 467 5500 

Fax: (516) 467 5943/5939 


Aero Systems Aviation Corporation 
5415 NW 36th Street 

PO Box 522221 

Miami 

Florida 33152-2221 

USA 

Tel: (305) 871 1300 

Telex: 808125 

Fax: (305) 884 1400 


AlliedSignal Aerospace Company 
Flight Systems Division 

Route 46 

Teterboro 

New Jersey 07608 

USA 

Tel: (201) 288 2000 

Twx: 710 990 6136 

Fax: (201) 288 4937 


AlliedSignal Aerospace Company 
Guidance & Control Systems 
Route 46 

Teterboro 

New Jersey 07608 

USA 

Tel: (201) 393 2065 

Fax: (201) 393 6610 


AlliedSignal Air Transport Avionics 
2100 NW 62nd Street 

PO Box 9327 

Fort Lauderdale 

Florida 33310 

USA 

Tel: (305) 928 2100 

Telex: 514417 

Twx: 510 955 9884 

Fax: (305) 928 2115 


AlliedSignal Controls & Accessories 
717 N Bendix Drive 

South Bend 

Indiana 46620 

USA 

Tel: (219) 231 3000 

Telex: 258426 

Fax: (219) 231 3335 


AlliedSignal Controls & Accessories 
11100 North Oracle Road 

Tucson 

Arizona 85737-9588 

USA 

Tel: (602) 469 1000 

Telex: 165936 

Fax: (602) 575 0377 


AlliedSignal General Aviation Avionics 
400 N Rogers Road 
Olathe 

Kansas 66062-1212 
USA 

Tel: (913) 782 0400 
Telex: 669916 

Fax: (913) 764 5847 


AlliedSignal Ocean Systems 
15825 Roxford Street 
Sylmar 

California 91342-3597 
USA 

Tel: (818) 367 0111 

Telex: 662900 

Twx: 910 496 1506 


Allied Technology Inc 
6104 Poe Avenue 
Dayton 

Ohio 45414 

USA 


Ametek Aerospace Products Inc 
50 Fordham Road 

Wilmington 

Massachusetts 01887 

USA 

Tel: (508) 988 4945 

Telex: 947406 

Fax: (508) 988 4944 


Ampex Corporation 
401 Broadway 

MS 3A-14 

Redwood City 
California 94063-3199 
USA 

Tel: (415) 367 2758 
Twx: 910 378 5920 
Fax: (415) 367 3106 


Andrea Radio Corporation 
11-40 45th Road 

Long Island City 

New York 11101 

USA 

Tel: (718) 729 8500 


Arc Industries Inc 

PO Box 033498 
Indialantic 

Florida 32903-0498 
USA 

Tel: (407) 254 1917 
Fax: (407) 254 8544 


Argo Systems Inc 

PO Box 3452 
Sunnyvale 

California 94088-3452 
USA 

Tel: (408) 737 2000 
Telex: 352077 


Arnav Systems Inc 
22007 Meridian East 
PO Box 73730 
Graham 

Washington 98338 
USA 

Tel: (206) 847 3550 
Fax: (206) 847 3966 


Astronautics Corporation of America 


4115 N Teutonia Avenue 
PO Box 523 

Milwaukee 

Wisconsin 53201-0523 
USA 

Tel: (414) 447 8200 
Telex: 6878037 

Twx: 910 687 8037 

Fax: (414) 447 8231 


Avionics Specialities 


Charlottesville-Albermarle Airport 


PO Box 6400 
Charlottesville 
Virginia 22906 

USA 

Tel: (804) 973 3311 
Twx: 510 587 5469 
Fax: (804) 973 2976 


AVTECH Corporation 
3400 Wallingford Avenue North 


Seattle 

Washington 98103-9095 
USA 

Tel: (206) 634 2540 
Telex: 320191 

Fax: (206) 634 3011 


Aydin Vector 

Friends Lane 

PO Box 328 

Newtown 

Pennsylvania 18940-0328 
USA 

Tel: (215) 968 4271 

Twx: 510 667 2320 

Fax: (215) 968 3214/1015 


Azure Technology 

San Jose Jet Center 
1250 Aviation Avenue 
San Jose 

California 95110 

USA 

Tel: (408) 947 2070 
Fax: (408) 947 8595 


Ball Aerospace Systems Group 
PO Box 1235 

10 Long Peaks Drive 
Broomfield 

Colorado 80038-1235 

USA 

Tel: (303) 460 2192 

Telex: 204875 BALLCEC 

Fax: (303) 460 2315 


BFGoodrich Flight Systems Inc 
2001 Polaris Parkway 
Columbus 

Ohio 43240-2001 

USA 

Tel: (614) 825 2002 

Fax: (614) 825 2035 


Boeing Defense & Space Group 
Missiles and Space Division 

PO Box 3999 

MS 85-19 

Seattle 

Washington 98124-2499 

USA 

Tel: (206) 773 2816 

Fax: (206) 773 2113 


Boeing Defense & Space Group 
Product Support Division 

PO Box 7730 

MS K83-30 

Wichita 

Kansas 67227-7730 

USA 

Tel: (316) 526 3902 
Faxon) Zoro sO9 


Boeing Helicopters 
Boeing Center 

PO Box 16858 
Ridley Park 
Philadelphia 
Pennsylvania 19142-0858 
USA 

Tel: (215) 591 2864 
Telex: 845205 

Twx: 510 669 2217 
Fax: (215) 591:2701 


Bonzer Inc 

3520 Pan American Freeway 
Albuquerque 

New Mexico 81707 

USA 

Tel: (505) 884 2321 


Brelonix Corporation 
106 N 36th Street 
Seattle 

Washington 98103 
USA 

Tel: (206) 282 7352 
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Cardion Electronics Inc 
Long Island Expressway 
Woodbury 

New York 11797 

USA 

Tel: (5616) 221 7300 
Twx: 510 2272179 


Century Flight Systems Inc 
Municipal Airport 

PO Box 610 

Mineral Wells 

Texas 76067 

USA 

Tel: (817) 325 2517 
Telex: 706207 

Fax: (817) 325 2546 
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Chrysler Technologies Airborne Systems 


Inc 
PO Box 154580 
7500 Maehr Road 
Waco 
Texas 76715-4580 
USA 
Tel: (817) 799 5533 
Fax: (817) 867 4106 


Cincinnati Electronics Corporation 


2630 Glendale-Milford Road 
Cincinnati 

Ohio 45241-3187 

USA 

Tel: (513) 733 6100 

Twx: 810 464 8151 


Collins Avionics & Communications 


Division 


Rockwell International Corporation 


350 Collins Road NE 
MS 120-105 

Cedar Rapids 

lowa 52498 

USA 

Tel: (819) 395 5775 
IDG S10 525 1330 
Fax: (319) 395 5429 


Collins Commercial Avionics Division 
Rockwell International Corporation 


400 Collins Road NE 
MS 126-100 

Cedar Rapids 

lowa 52498 

USA 

Tel: (319) 395 4102 
Telex: 464435 

Twx: 910 525 1319 
Fax: (319) 395 3624 


Communications Specialists Inc 
426 West Taft Avenue 

Orange 

California 92665-4296 

USA 

Tel: (714) 998 3021 

Fax: (714) 974 3420 


Computing Devices International 
8800 Queen Avenue South 
Minneapolis 

Minnesota 55431-1996 

USA 

Tel: (612) 921-6080 


Conrac Corporation 

1700 South Mountain Avenue 
Duarte 

California 91010 

USA 

Tel: (818) 356 9141 

Telex: 675468 

Fax: (818) 358 9311 


C-RAN Corporation 
699 4th Street NW 
PO Box 65 

Largo 

Florida 34540 
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USA 
Tel: (813) 585 3850 
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Cubic Defense Systems Inc 
9333 Balboa Avenue 

PO Box 85587 

San Diego 

California 92186-5587 
USA 

Tel: (619) 277 6780 

Twx: 910 335 2010 

Fax: (619) 277 1878 


Dataproducts New England Inc 
50 Barnes Park North 

PO Box 30 

Wallingford 

Conecticut 06492 

USA 

Tel:(203) 265 7151 

Twx: 710 476 3427 

Fax: (203) 265 9101 


Datatape Inc 

360 Sierra Madre Villa 
Pasadena 

California 91109-7014 
USA 

Tel: (818) 796 9381 
Telex: 675415 


Delco Electronics 

PO Box 471 
Milwaukee 
Wisconsin 53201 
USA 

Tel: (414) 768 3807 
Telex: 269454 

Fax: (414) 768 3845 


Electronics & Space Corporation 
8100 West Florissant Avenue 
St Louis 

Missouri 63136 

USA 

Tel: (314) 553 4678 

Fax: (314) 553 4321 


Endevco 

30700 Rancho Viejo Road 
San Juan Capistrano 
California 92675 

USA 

Tel: (714) 493 8181 
Telex: 685608 

Twx: (910) 596 1415 


ESEInc 

PO Box 3510 

495 Jave Drive 
Sunnyvale 

California 94080-3510 
USA 

Tel: (408) 738 2888 
Twx: 910 339 9256 


E-Systems Inc 

PO Box 660248 
6250 LBJ Freeway 
Dallas 

Texas 75266-0248 
USA 

Tel: (214) 661 1000 
Telex: 703365 

Fax: (214) 661 8508 


E-Systems Inc 

ECI Division 

PO Box 12248 

1501 72 Street N 

St Petersburg 

Florida 33733-2248 
USA 

Tel: (813) 381 2000 
Telex: 523618 

Fax: (813) 345 1693 


E-Systems Inc 
Garland Division 


PO Box 660023 
1200 Jupiter Road 
Dallas 

Texas 75266-0023 
USA 

hela (QiaA 2720575 
Telex: 732306 

Fax: (214) 272 8144 


E-Systems Inc 
Greenville Division 
Majors Field 

PO Box 1056 
Greenville 

Texas 75401 

USA 

Tel: (214) 455 3450 
Telex: 6829260 

Faxe (254A Seas 


E-Systems Inc 

Melpar Division 

770 Arlington Boulevard 
Falls Church 

Virginia 22046 

USA 

Tel: (703) 560 5000 
Telex: 899494 

Fax: (703) 280 4627 


Eventide Inc 

One Alsan Way 

Little Ferry 

New Jersey 07643 
USA 

Tel: (201) 641 1200 
Fax: (201) 641 1640 


Excalibur Systems Inc 
PO Box 6839 

Fresh Meadows 

New York 11365 
USA 

Tel: (718) 357 3500 
Fax: (718) 357 3544 


Fairchild Space & Defense 
20301 Century Boulevard 
Germantown 

Maryland 20874-1181 
USA 

Tel: (301) 428 6000 

Fax: (301) 428 6975 


Flight Dynamics Inc 

PO Box 230609 

16600 SW 72nd Avenue 
Portland 

Oregon 97281-0609 
USA 

Tel: (503) 684 5384 

Fax: (503) 684 0169 


Flightline Electronics Inc 
7500 Main Street 

PO Box 750 

Fishers 

New York 14453-0750 
USA 

Tel: (716) 924 4000 
Twx: 510 254 2896 
Fax: (716) 924 5732 


FLIR Systems Inc 

16505 SW 72nd Avenue 
Portland 

Oregon 97224 

USA 

Tel: (503) 684 3731 
Twx: (510) 101 0797 
Fax: (503) 684 5452 


Garmin International 
9875 Widmer Road 
Lenexa 

California 66215 
USA 

Tel: (913) 599 1515 
Fax: (913) 599 2103 


GE Aerospace see Martin Marietta 


GE Government Services Inc 
Route 38 

Cherry Hill 

New York 08358 

USA 

Tel: (609) 486 5004 

Fax: (609) 486 5128 


GEC-Marconi Electronic Systems 
Corporation 

164 Totowa Road 

PO Box 975 

Wayne 

New Jersey 07474-0975 

USA 

Tel: (201) 633 6000 

Fax: (201) 633 6431 


Genave Inc 

802 East Lord Street 
Indianapolis 

Indiana 46202 

USA 

Tel: (817) 546 1111 
Telex: 027445 


Global Wulfsberg Systems Inc 
15001 N 36th Street 

PO Box 97001 

Redmond 

Washington 98073-9701 
USA 

Tel: (206) 885 3711 

Twx: (206) 885 2061 


Grumman Corporation 

1111 Stewart Avenue 

Bethpage 

New York 11714-3580 

USA 

Tel: (516) 575 0574 

Twx: 510 221 1862/510 221 1842 


GTE Government Systems Corporation 
100 First Avenue 

Waltham 

Maryland 02254 

USA 

Tel: (617) 890 9200 

Telex: 923322 


Hamilton Standard Division of UTC 
One Hamilton Road 

Windsor Locks 

Connecticut 06096-1010 

USA 

Tel: (203) 654 6000 

Telex: 994439 

Fax: (203) 654 2620 


Harris Corporation 

Government Aerospace Systems Division 
PO Box 94000 

Melbourne 

Florida 32902 

USA 

Tel: (407) 727 4000 

Fax: (407) 727 4167 


Hazeltine Corporation 
450 E Pulaski Road 
Greenlawn 

New York 11740-1160 
USA 

Tel: (516) 261 7000 
Telex: 967800 

Fax: (516) 262 8002 


Hercules Defense Electronics Systems Inc 
Aircraft & Electronics Group 

13133 N 34th Street 

PO Box 4648 

Clearwater 

Florida 34618-4648 

USA 

Tel: (813) 572 1900 

Telex: 523453 
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Honeywell Air Transport Systems Division Des Plaines New Jersey 07474-0946 
PO Box 21111 Illinois 60018 Tel: (201) 785 6010 
Phoenix USA Telex: 133440 

Arizona 85036-1111 Fax: (201) 785 6025 
USA IBM Federal Systems Division 


Tel: (602) 869 2476 
Telex: 667405 
Fax: (602) 869 2252 


Honeywell Commercial Flight Systems 
Group 

5353 West Bell Road 

Glendale 

Arizona 85038 

USA 

Tel: (602) 863 8000 

Telex: 668419 

Fax: (602) 978 6070 


Honeywell Defense Avionics Systems 
Division 

9201 San Mateo Boulevard NE 

PO Box 9200 

Albuquerque 

New Mexico 87113-2227 

USA 

Tel: (505) 828 5000 

Telex: 501384 


Honeywell Military Avionics Division 
PO Box 312 

2600 Ridgway Parkway 
Minneapolis 

Minnesota 55440 

USA 

Tel: (612) 951 1000 


Hughes Aircraft Company 
Electro-Optical & Data Systems Group 
PO Box 902 

2000 East El Segundo Boulevard 

El Segundo 

California 90245 

USA 

Tel: (213) 616 1022 


Hughes Aircraft Company 
Ground Systems Group 
Bldg 618 MS H420 

PO Box 3301 

Fullerton 

California 92634 

USA 

Tel: (714) 732 4631 
Telex: 685504 

Twx: 910 562 1246 


Hughes Aircraft Company 
Microelectronics Systems Division 
29947 Avenida de las Banderas 
Rancho Santa Margerita 
California 92688 

Tel: (714) 858 6487 

Twx: 910 595 2435 

Fax: (714) 858 6693 


Hughes Aircraft Company 

Missile Systems Group 

8433 Fallbrook Avenue 

Canoga Park 

California 91304 

USA 

Tel: (818) 883 2400 

Twx: 910 494 4997 

Fax: (818) 702 3443/3445/3880 


Hughes Aircraft Company 
Radar Systems Group 
Bldg R10 MS 10001 

PO Box 92426 

Los Angeles 

California 90009 

USA 

Tel: (310) 334 4997 
Telex: 66480 

Fax: (310) 607 1041 


Hughes Optical Products Inc 
2000 S Wolf Road 


6600 Rockledge Drive 
Bethesda 

Maryland 2003-4817 
USA 

Tel: (301) 493 8100 


Ideal Research & Development Corp 
1810 Parklawn Drive 

Rockville 

Maryland 20852 

USA 

Tel: (301) 468 2050 

Telex: 904059 

Fax: (301) 230 0813 


ILC Data Device Corp 
105 Wilbur Place 
Bohemia 

New York 11716-2482 
USA 

Tel: (516) 567 5600 
Fax: (516) 567 7358 


ITT Defense & Electronics Inc 

Aerospace & Communications 
Division 

1919 W Cook Road 

PO Box 3700 

Fort Wayne 

Indiana 46801 

USA 

Tel: (219) 487 6000 

Fax: (219) 487 6003 


ITT Defense & Electronics Inc 
Avionics Division 

100 Kingsland Road 

Clifton 

New Jersey 07014 

USA 

Tel: (201) 284 5555 

Fax: (201) 284 4122 


ITT Defense & Electronics Inc 
Electro-Optical Products Division 
7635 Plantation Road 

PO Box 7065 

Roanoke 

Virginia 24019 

USA 

Tel: (703) 362 7374 

Fax: (703) 362 7370 


Jet Electronics & Technology Inc 
5353 52nd Street SE 

PO Box 873 

Grand Rapids 

Michigan 49588-0873 

USA 

Tel: (616) 949 6600 

Telex: 226453 

Fax: (616) 949 9376 


J P Instruments 

3402-1 West McArthur 
Santa Ana 

California 92704 

USA 


Kaiser Aerospace & Electronics 
Corporation 

Kaiser Center 

300 Lakeside Drive 

Oakland 

California 94612 

USA 

Tel: (415) 835 5554 

Telex: 335326 

Fax: (415) 835 8890 


Kearfott Guidance & Navigation 
Corporation 

150 Totowa Road 

Wayne 


Kollmorgen Corporation Electro-Optical 
Division 

347 King Street 

Northampton 

Maryland 01060-2390 

USA 

Tel: (413) 5662330 

Telex: 955409 

Twx: 510 290 2001 


Kollsman Division of Sequa Corp 
220 Daniel Webster Highway 
Merrimack 

New Hampshire 03054-4809 
USA 

Tel: (603) 889 2500 

Telex: 943537 

Twx: 710 366 6883 

Fax: (603) 889 7966 


Lapointe Industries 
155 West Main Street 
Rockville 

Connecticut O6066 
USA 

Tel: (203) 872 8581 


Lear Astronics Corporation 

Airport Avenue & South Brady Drive 
PO Box 442 

Santa Monica 

California 90406-0442 

USA 

Tel: (310) 915 6881 

Fax: (310) 915 8384 


Litton Aero Products 
5500 Canoga Avenue 
Woodland Hills 
California 93067-6698 
USA 

Tel: (818) 715 4040 
Fax: (818) 715 4467 


Litton Amecom 

5115 Calvert Road 
College Park 

Maryland 20740-3898 
USA 

Tel: (301) 864 5600 
Twx: 710 826 9650 
Fax: (301) 864 5955 


Litton Applied Technology 
Government Systems Division 
600 West John Street 

PO Box 710 

Hicksville 

New York 11802-0710 

USA 

Tel: (516) 933 3600 

Fax: (516) 933 3432 


Litton Guidance & Control Systems 
5500 Canoga Avenue 

Woodland Hills 

California 91367-6698 

USA 

Tel: (818) 715 4040 

Telex: 698483 

Twx: 910 494 2091 

Fax: (818) 715 4467/3368/2797 


Litton Industries Inc 

360 North Crescent Drive 
Beverley Hills 

California 90210-4867 
USA 

Tel: (213) 859 5000 
Telex: 674991 

Fax: (213) 859 5940 


Litton Laser Systems 
PO Box 547300 
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Orlando 

Florida 32854-7300 
USA 

Tel: (407) 295 4010 
Twx: 810 850 0195 
Fax: (407) 297 4895 


Litton Special Devices 

750 West Sproul Road 
Springfield 

Pennsylvania 19064-4084 
USA 

Tel: (215) 328 4000 

Fax: (215) 328 4000-325 


Lockheed Aeronautical Systems Company 
86 South Cobb Drive 

Marietta 

Georgia 30063 

USA 

Tel: (404) 494 4411 

Twx: 810 763 4724 

Fax: (404) 494 6263 


Lockheed Aircraft Service Company 
PO Box 33 

1800 East Airport Drive 

Ontario 

California 91761-0033 

USA 

Tel: (714) 395 2411 

Telex: 182974 

Twx: 910 581 3409 

Fax: (714) 395 2080 


Lockheed California 

Rye Canyon Research Laboratory 
PO Box 551 

Burbank 

California 91520 

USA 

Tel: (818) 847 6121 

Telex: 67208 


Lockheed Fort Worth Co 

PO Box 748 

Fort Worth 

Texas 7/6101 

USA 

Tel: (817) 777 2000/2008/4999 
Twx: 910 883 5001 

Baxe (Sil eyi7ie2aeliS 


Lockheed Sanders Associates Inc 
Daniel Webster Highway South 
PO Box 868 

Nashua 

New Hampshire 03061-0868 
USA 

Tel: (603) 885 4321 

Telex: 943430 

Twx: 710 2288 958 

Fax: (603) 885 3655 


Loral Aeronutronic 
Ford Road 

Newport Beach 
California 92658-8900 
USA 

Tel: (301) 805 0300 
Fax: (301) 351 3960 


Loral Control Systems 
Archbald 
Pennsylvania 18403 
USA 

Tel: (717) 876 1500 
Fax: (717) 876 4865 


Loral Data Systems 
PO Box 3041 
Sarasota 

Florida 33578 
USA 


Loral Defense Systems - Akron 
1210 Masillon Road 

Akron 

Ohio 44315-0001 


USA 

Tel: (216) 796 4635 

Telex: 986439 

Fax: (216) 796 7886/4242 


Loral Defense Systems - Arizona 
1300 South Litchfield Road 
Goodyear 

Arizona 85340-0085 

USA 

Tel: (602) 925 7000 

Fax: (602) 925 7080 


Loral Electronic Systems 
Ridge Hill 

Yonkers 

New York 10710-0800 
USA 

Tel: (914) 968 2500 
Twx: 710 560 0002 


Loral Electro-Optical Systems 
300 N Halstead Street 

PO Box 7101 

Pasadena 

California 91107 

USA 

Tel: (818) 351 5555 

Telex: 6176083 


Loral Fairchild Systems Inc 
300 Robbins Lane 
Syosset 

New York 11791 

USA 

Tel: (516) 349 2200 

Fax: (516) 931 4037 


Loral Information Display Systems 
6765 Peachtree Industrial Boulevard 
Atlanta 

Georgia 30360 

USA 

Tel: (404) 448 1604 

Telex: 707476 


Loral Infra-Red and Imaging Systems 
2 Forbes Road 

Lexington 

Massachusetts 02173 

USA 

Tel: (617) 862 6222 

Fax: (617) 863 3496 


Loral Rolm Computer Systems 
3151 Zarter Road 

San Jose 

California 95134 

USA 

Tel: (408) 432 8000 

Fax: (408) 432 9496 


Lundy Electronics & Systems Inc 
1 Robert Lane 

Glen Head 

New York 11545 

USA 

Tel: (516) 671 9000 

Telex: 126929 

Twx: 510 223 0605 


Magellan Systems Corporation 
960 Overland Court 

San Dimas 

California 91773 

USA 

Tel: (714) 394 5000 

Fax: (714) 394 7050 


Magnavox Government & Industrial 
Electronics Company 

1313 Production Road 

Fort Wayne 

Indiana 46808 

USA 

Tel: (213) 429 6000 

Telex: 228472 

Twx: 910 332 1610 


Martin Marietta Electronics, Information & 
Missiles Group 

5600 Sandlake Road 

PO Box 555827 MP-455 

Orlando 

Florida 32855-5837 

USA 

Tel: (407) 356 2211 

Fax: (407) 356 2080 


Martin Marietta (formerly GE Aerospace) 

Aircraft Electronics & Defense Systems 
Division 

PO Box 5000 

Binghampton 

New York 13902 

USA 

Tel: (607) 770 3901 

Fax: (607) 770 3901 


McDonnell Aircraft Company 
PO Box 516 

St Louis 

Missouri 63116-0516 

USA 

Tel: (314) 232 0232 

Twx: 910 762 0635 

Fax: (314) 234 3826 


McDonnell Douglas Electronic Systems 
Company 

8201 Greensboro Drive 

Suite 500 

Maclean 


Virginia 22102 


USA 
Tel: (703) 883 3900 
Fax: (703) 883 3888 


McDonnell Douglas Helicopter Company 
5000 E McDowell Road 

Bldg 510A 230 

Mesa 

Arizona 85205-9797 

USA 

Tel: (602) 891 7040 

Telex: 3719337 

Fax: (602) 891 5599 


Motorola Inc 

Government Electronics Group 
8201 E McDowell Road 

Mail Drop 2250 

Scottsdale 

Arizona 85252 

USA 

Tel: (602) 441 3905 

Telex: 667490 

Fax: (602) 441 2806 


Narco Avionics Inc 
270 Commerce Drive 
Fort Washington 
Pennsylvania 19034 
USA 

Tel: (215) 643 2900 
Telex: 846395 


National Aeronautics & Space 
Administration (NASA) 

Ames Research Center 

Dryden Flight Research Facility 

PO Box 273 

Edwards Air Force Base 

California 93523 

USA 

Tel: (805) 258 3311 

Fax: (805) 258 3567 


National Aeronautics & Space 
Administration (NASA) 

Langley Research Center 

Hampton 

Virginia 23665-5225 

USA 

Tel: (804) 864 6120 


NavCom Defense Electronics Inc 
4323 Arden Drive 

El Monte 

California 91731-1997 

USA 

Tel: (818) 442 0123 

Telex: 215380 

Twx: 910 587 3428 


Navigation Data Systems Inc 
520 Commerce Point 

PO Box 23850 

New Orleans 

Louisiana 70183 

USA 

Tel: (504) 734 5566 

Fax: (504) 734 5081 


Norden Systems Inc 
Norden Place 

PO Box 5300 

Norwalk 

Connecticut 06856-5300 
USA 

Tel: (203) 852 5000 

Fax: (203) 852 7698 


Northrop Corporation 
Defense Systems Division 
600 Hicks Road 

Rolling Meadows 

Illinois (0008-1098 

USA 

Tel: (312) 259 9600 

Twx: 910 687 3785 

Fax: (312) 259 9609-85028 


Northrop Corporation 

Electronic Systems Division 

2301 West 120th Street 

PO Box 5032 

Hawthorne 

California 90251-5032 

USA 

Tel: (213) 600 3000 

Twx: 910 321 3044 

Fax: (213) 600 7055/7056/3444 


Northstar Avionics 
30 Sudbury Road 
Acton 

Maryland 01720 
USA 

Tel: (508) 897 6600 
Fax: (508) 897 7241 


Novatech Corporation 
1200 Diamond Circle 
Unit D 

Lafayette 

Colorado 80026 

USA 

Tel: (303) 666 4156 
Telex: 450184 


Pacer Systems Inc 

900 Technology Park Drive 
Billerica 

Maryland 01821 

USA 

Tel: (508) 667 8800 

Twx: 710 332 6400 

Fax: (508) 667 8873 


Paramax Systems Corporation 
PO Box 64525 

St Paul 

Minnesota 55164-0525 

USA 

Tel: (612) 456 2222 

Telex: 846465 


Perkin-Elmer Electro-Optics Division 
100 Wooster Heights Road 
Danbury 

Connecticut 06810 

USA 

Tel: (203) 797 6015 

Telex: 965954 


Photo-Sonics Inc 

820 S Mariposa Street 
Burbank 

California 91506 

USA 

Tel: (213) 849 6251 
Telex: 673205 


Polhemus Inc 

1 Hercules Drive 

PO Box 560 
Colchester 

Vermont 05446 
USA 

Tel: (802) 655 3159 
Fax: (802) 655 14 


Precision Echo Inc 

3105 Patrick Henry Drive 
Santa Clara 

California 95054 

USA 

Tel: (408) 988 0516 

Fax: (408) 727 749 


Racal Communications Inc 
1000 Corporate Drive 
Suite 400 

Fort Lauderdale 

Florida 33334 

USA 

Tel: (305) 491 4440 

Fax: (305) 492 5474 


Radar/Digital Systems 
13395 New Airport Road 


. Auburn 


California 95603 
USA 

Tel: (916) 885 2203 
Fax: (916) 885 7407 


Raytheon Company 
141 Spring Street 
Lexington MA 02173 
USA 

Tel: (617) 862 6600 
Telex: 923455 

Twx: 710 324 6568 
Fax: (617) 899 5451 


RCA Government Communications 
Systems Division 

Front & Cooper Streets 

Camden 

New Jersey 08102 

USA 

Tel: (609) 338 3000 


Recon-Optical Inc 

550 West Northwest Highway 
Barrington 

Illinois 60010-3094 

USA 

Tel: (312) 381 2400 

Twx: 910 651 1904 

Fax: (312) 397 2214/303 5090 


RF Products Inc 

Davis & Copewood Streets 
Camden 

New Jersey 08103 

USA 

Tel: (609) 365 5500 

Twx: 710 891 7087 


Rockwell International Corporation 
2201 Seal Beach Boulevard 

Seal Beach 

California 90740-8250 

USA 

Tel: (310) 797 3311 


Rockwell International Corporation 


Command & Control Systems Division 


3200 East Renner Road 
Richardson 

Texas 75082-2402 
USA 

Tel: (214) 705 3950 
Fax: (214) 705 3398 
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Rodale Electronics Inc 
603 Chestnut Street 
Garden City 

New York 11530 
USA 

Tel: (516) 222 0050 
Fax: (516) 222 0223 


Rosemount Inc 
14300 Judicial Road 
Burnsville 

Minnesota 55337 
USA 

Tel: (612) 892 4300 
Telex: 4310050 

Fax: (612) 892 4430 


Safe Flight Instrument Corporation 
20 New King Street 

PO Box 550 

White Plains 

New York 10602 

USA 

Tel: (914) 946 9500 

Telex: 6818104 

Fax: (914) 946 7882 


SCI Systems Inc 

8600 South Memorial Parkway 
PO Box 4000 

Huntsville 

Alabama 35802 

USA 

Tel: (205) 882 4800 

Twx: 810 726 2234 

Fax: (205) 882 4652 


Sierra Technologies 
247 Cayuga Road 

PO; Box: 222 

Buffalo 

New York 14225-0222 
USA 

Tel: (716) 631 6200 
Telex: 6854308 

Twx: 710 523 1864 


Sigma Tek Inc 

1001 Industrial Road 
Augusta 

Kansas 67010 

USA 

Tel: (316) 775 6373 
Twx: 910 741 6856 


Simmonds Precision Products Inc 
Panton Road 

Vergennes 

Vermont 05491 

USA 

Tel: (802) 877 2911 

Twx: 510 299 0003 

Fax: (802) 877 4111 


Smiths Industries, Aerospace; Clearwater 
14180 Roosevelt Boulevard 

Clearwater 

Florida 34622 

USA 


Smiths Industries, Aerospace; Florham 
7-11 Vreeland Road 

Florham Park 

New Jersey 07932-0760 

USA 

Tel: (210) 822 1300 

Twx: 710 986 8504 


Smiths Industries, Aerospace; Grand 
Rapids 

4141 Eastern Avenue SE 

Grand Rapids 

Michigan 49518-8727 

USA 

Tel: (616) 241 7000 

Telex: 226430 

Twx: 810 273 6929 
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Smiths Industries, Aerospace; Malvern 
255 Great Valley Parkway 

Malvern 

Pennsylvania 19355 

USA 


Solaris Systems 

1230 South Lewis Street 
PO Box 70003 

Anaheim 

California 92805-0003 
USA 

Tel: (714) 563 4300 
Fax: (714) 563 4355 


Sparton Corporation 
Electronics Division 
2400 East Ganson Street 
Jackson 

Michigan 49202 

USA 

Tel: (517) 787 8600 
IxaonlO Zbsalo25 

Fax: (517) 787 8046 


S-TEC Corporation 
946 Pegram 

Mineral Wells 

Texas 76067-9594 
USA 

Tel: (817) 325 9406 
Fax: (817)'325 3904 


Sunair Electronics Inc 
3101 SW 3rd Avenue 
Fort Lauderdale 
Florida 33315-3389 
USA 

Tel: (305) 525 1505 
Telex: 514443 

Fax: (305) 765 1822 


Sundstrand Data Control Inc 
15001 NE 36th Street 

PO Box 97001 

Redmond 

Washington 98073-9701 
USA 

Tel: (206) 885 3711 

Telex: 286144 

Twx: 910 449 2860 


Systems Research Laboratories (SRL) 
2800 Indian Ripple Road 

Dayton 

Ohio 45440-3696 

USA 

Tel: (513) 426 6000 

Twx: 810 450 2621 

Fax: (513) 426 1984 


Systems Technology Inc 
13766 Hawthorne Boulevard 
Hawthorne 

California 90250-7083 

USA 

Tel: (213) 679 2281 


Teledyne Electronics 
649 Lawrence Drive 
Newbury Park 
California 91320 
USA 

Tel: (805) 498 3621 
Telex: 638 1152 
Fax: (805) 498 5713 


Teledyne Ryan Electronics 
8650 Balboa Avenue 

San Diego 

California 92123 

USA 


Tel: (619) 560 6400 
Twx: 910 335 1174 
Fax: (619) 560 1147 


Telephonics Corporation 
770 Park Avenue 
Huntington 

New York 11743 

USA 

Tel: (516) 549 6000 
Telex: 2266983 

Fax: (516) 549 6046 


Telex Communications Inc 
9600 Aldrich Avenue South 
Minneapolis 

Minnesota 55420 

USA 

Tel: (612) 8844051 

Telex: 6879045 

Fax: (612) 884 0043 


Terra Corporation 

3520 Pan American Freeway NE 
Albuqerque 

New Mexico 87107-4796 

USA 

Tel: (505) 884 2321 

Twx: 910 380 3044 

Fax: (505) 884 2384 


Texas Instruments Inc 
Data Systems Group 
PO Box 2909 

MS 2222 

Austin 

Texas 7/8769 

USA 

Tel: (512) 250 4133 


Texas Instruments Inc 

Defense Systems & Electronics Group 
8505 Forest Lane 

PO Box 660246 

MS 3134 

Dallas 

Texas 75266 

USA 

Tel: (214) 480 1417 

Fax: (214) 480 3281 


Titan Linkabit 

3033 Science Park Road 
San Diego 

California 92121 

USA 

Tel: (619) 457 2340 
Fax: (619) 457 0579 


Tracor Aerospace Inc 
6500 Tracor Lane 
Austin 

Texas 78725-2070 
USA 

Tel: (512) 926 2800 
wx: 9:10.87 4)-1372 
Fax: (512) 929 2257 


Trans Cal Industries Inc 
16141 Cohasset Street 
Van Nuys 

California 91406 

USA 

Tel: (818) 787 1221 
Fax: (818) 787 8916 


Trimble Navigation Ltd 
645 North Mary Avenue 
PO Box 3642 
Sunnyvale 

California 94088-3642 
USA 


Tel: (408) 730 2900 
Telex: 6713973 
Fax: (408) 730 2997 


Turbulence Prediction Systems 
3131 Indian Road 

Boulder 

Colorado 90301 

USA 


Universal Navigation Corporation 
3260 East Laredo Road 

Tucson 

Arizona 85706 

USA 

Tel: (602) 741 2300 

Telex: 705806 

Fax: (602) 741 0103 


(US Air Force) 

Department of the Air Force 

Headquarters Aeronautical Systems 
Division 

Wright-Patterson Air Force Base 

Ohio 45433-6503 

USA 

ele (53) 25592725 

Fax: (513) 476 4022 


US Air Force Systems Command 
Rome Laboratory 

Griffis Air Force Base 

New York 13441-5000 

USA 

Tel: (315) 330 3053 


Varo Electron Devices 
2203 W Walnut Street 
PO Box 469014 

Garland 

Texas 75046-9014 

USA 

Tel: (214) 487 4100 
Telex: 163165 VAROI UT 
Fax: (214) 487 4265 


Videospection Inc 
2370 South 2700 West 
Salt Lake City 

Utah 84119 

USA 

Tel: (801) 972 6436 
Twx: 910 2405 262 
Fax: (801) 972 6599 


Westinghouse Defense & Electronics 
Systems Company 

920 Elkridge Road 

Linthicum 

Maryland 21090 

USA 


Westinghouse Electric Corporation 
Development & Operations Divisions 
PO Box 746 

Baltimore 

Maryland 21203 

USA 

Tel: (301) 765 3328 


Westinghouse Electric Corporation 
Electronic Systems Group 

PO Box 17319 

MS A255 

Baltimore 

Maryland 21203-7319 

USA 

Tel: (410) 993 6454 

Telex: 87828 

Twx: 710 862 0100 
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Alphabetical Index 


The prefixes Mark’ ‘Model’, ‘Series’, ‘System’ and 
‘Type’ have been ignored in the placing of items in this 
index. 


0103 HAA Series radar altimeter antenna ..............0..00. 56 
1D-1805/AJN-18 digital horizontal situation indicator 514 
Mk 3 magnetic anomaly detector ..........:.ccceecseeeeseseseeeseeeees 7 


Mk 3 towed magnetometer for helicopters ............c:0:c000 U 
Series Ill integrated digital avionics system ....... 
Mk IIIA quartz capacitive pressure transducer ..... 
4 in horizontal situation indicator for the Hawk ... 


Type 6 tunable UHF filter ................. .. 665 
Type 7 digitally tuned UHF filter 0.0.0... eee 665 
Type 7 two, three and four port UHF/VHF 

FG ASLE CT: SV 61 (2) Ae sua Oe nl ee fae Coe a 665 


IMSLP IIONNMO SV STEINIS ...0.:2<-0¢:ascaraecaycepeecntce sackasacagaarares 10 
Series 7-202 HF receiving system . 
Mk 12D nav/com receiver .............. = 
Mike ma / COMMNECCIVET 1... 6...cccascec. ease earinose ass anaes 390 
Type 12-190-11 hi-gain broadband antenna ................. 616 
15-03-004 digital air data computer : 
15M/05 general-purpose processor 
15M/125 and 15M/125F general-purpose 

DYKDLE EIS G) IS) crel last cS Reco cc 
15M/125X general-purpose processor ... 
Model 019 high capacity tape recorder 
Type 30 pressure and temperature measurement unit . 238 
Model 32 angle of attack indicator .............0.c0cceeeeeeeeee 
Model 036/A01 cartridge recorder/reproducer . 
37R-2 VHF communications antenna ................... ee 
SV SCEM FO O GUTOPNOES ceccacscecs-caseeascsunenessonsss caunsevecensesvar 
Type 40 pressure measurement UNiIt ........0....cccc eee eee 
Model 042 crash survivable memory unit .. 
Model 046 video recording system ............. a 
Model 047 mission data entry systeM ............::cccceeeee 
51Z-4 marker beacon receiver .........cccceeccecceseeesseeseeteeeaee 
50-048-01 digital air data computer .... 
50-101-011 digital air data computer ...... 
53-020-01 digital signal data converter 
SVStOMMN OO AULOPNOt see....csccasccssccccceresaccvere $F 
SAY SEMIN NUUILOD OG fo nacsceseh nos tnx sce canines asn-susvsaisncrekccsoraver tan 
System 81 weapon delivery and navigation system ..... SOO 
System 82 weapon delivery and navigation system ..... 335 
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Thermal fire detection systems ......... 
Thermal imagermodules en ee eee eee 

Thermaline video graphic recorder ............::ccceeeeeceeeeseees 
Three-axes autopilot for the 500/530 helicopter .......... 
Thrusticontrol computer tes eee eee eee 

Thrust management COMPUTE .......... eee eeeeeeeeeeeeeeeeeeeees 462 
TUSAorantGinavigator eee eee eee 398 
T2520-3idigitalfavionic'computerecs.c.e ects 252 


TUS 100! KoramG navigator acces ete eee 398 
TESTOOA Eoram:Gimavicgaton cr cecre te ccsee rece een eee 398 
TIALDiday/night-attack pod Meeeccrce econ eeese eres eens 130 
Time-reference angle of arrival measurement system ... 214 
TEE 12Z0Ditorani'Creceivere. casera oe ee 397 
TLS-727 airborne MUS TECEIVEr 22. itccccncccccsscetessserscet ee S27 


TLS-2000 integrated airborne landing system ............... 327 


MMS SOSilaserirangefinderin.. can ccnsee: ees 108 
TMN4S OS 'laser rangerindere escent. eee nee 108 
TMV 544 forward view repeater display ...................06 487 
TMV 565 monochrome micromonitor TV ..........:cceeeeee 487 
TMV 6SOlairborneitangefinder veneccs-ssecces eee 113 
TMV 980A head-up/head-down display .............:.e 548 
TMV 1451 electronic head-up display for commercial 

GUN CLARC ee ae eae ean. 7 eA a eee 549 
TMV 1901 combined head-up and head-level display .. 549 
TMV 1952 combined head-up and head-level display .. 549 


TN-90 compact inertial navigation system 
TN 200D navigation receiver ..........c..ceee 
TINI=4OOO.GPSiieceiversaect ee err 
TNL-7880 airborne GPS/Omega receiver 
TNL-7900 airborne GPS/Omega receiver 
TNL-8000 airborne GPS sensor/navigator ... ; 
Toad:Stooliradar eeu. ee cee remeee 229 
Tomahawk CED TVisensor weak nce rece atone wee 146 
NormadolEGRiescee oe 

Tornado Nose Radar ... ze 
Total terrannmaviones tr. we casceres etna escent: 
Towed tadar decoy See ee eee eeme ete  ee 
TPR 2060 transponder van 
MPX-7 20 hand-held 'VHF'Tadio <eeert eee eee 672 
TR-90 compact inertial navigation system ................008 339 
TR-720 airband reCe@iVer .............:c:cccceeceseeeeee 

TR 800 RM VHF transceiver .... 

TR1000B portable VHF radio .. 
TRA 3000 radar altimeter ....... 
TRA 3500 radar altimeter .... a 
TRAG-A rotodome/ antennas... nas ene eure eee 


Ikansmittenassembly for REVS sc. nes eee eee 141 
Transpondertest set asi ncsescceotva ees 95 
TRC 9600 VHF/FM frequency-hopping transceiver ...... 598 
Trimpack'GPS TeceiVer ern see ee oe 398 
Tri-Nav C VOR indicator with Loran C course 

OLE U0] g yet operas acerianecue eeacoret era tomer errant eAtieeh hirer iS 545 
TrieENav VOR/Locindicaton ee ene eee 545 
TRM 912-R VHF/UHF transceiver ..............0::ccccssceeeeereeee 598 


TRS-42 ATC transponder system .. a 
Riit250 transponder nt ee eee ene 
TRU 750 UF radio e eae eee ee ee 


TPSJ self-protection jamming POd ..........:cccccecceeeeeeeeeeeee 


TTU 50-027-08 air data COMPUTtEF ............ccceeeceeeeeteeeeeee 250 
Turbine engine vibration monitoring system .................. 415 
TVtabulan display Unit ccs eeecueeee cree eee ecco eeraaee 489 
TVU' 740 randi74+ VHE/UHPiadios tic) tee 599 


TwinScanvradan nti acted a eee see eee 28 
TWE radar and laser warning receiver .... 
Two and three terminal light modules ............... 
TWR-850 turbulence detecting weather radar .... 
EXAONVHE transceivers cease een 


TX 720 communications transceiver .. POS 

TX 760D communications transceiver ............:.ccccccccees 673 

TX 3200 communications transceiver .............ccccceeceee 673 

IPXIN; OG OiNaV//COMISVSTEIN senteere neaonnee oie aoe ear 397 
U 


U1635 MIL-STD-1750A computer ............:cc:ccsceeneeseereeee 
U1638A MIL-STD-1750A computer ............0:ccccccceeeseees 
U1680 MIL-STD-1750A computer ............. 
UA6O Series communications equipment nite 
UA701 Series communications control equipment ...... 618 
UA6823 large station junction box 
UAP 13 series attack radars ............... 
UAT 90 general-purpose computer 
UHF satellite terminal SySteM ...........ccccccccseecesseseseseseeeseeees 
UHS 190A UHF homing system .... 
Uliss 45 inertial navigation system ... 
Uliss 52 inertial navigation system 
Uliss 81/82 inertial nav/attack systeM ..........cccceeeeeee 323 


Uliss 91/92 inertial nav/attack SysteM ..........cceeeees Ze 
ULK 200 Series RPV data link ............... 025 
ULK 300 Series analogue data link .. 1625 
ULK 400 Series video link ................. . 625 
Ultrasonic fuel gauging ........ccceeeeee ... 428 
Underslung load measurement SySteM .........c:eeeeeeeeee 494 
United Kingdom 
advanced flight'control.vcnctendaccecsverts ised eee enter 472 
anti-submarine warfare ©.2...) 222. 10 
cockpit displays, instruments and indicators .............. 493 
data handling ...).0. 029.224 ae eee e2ay, 
data recording ..... . 284 
electronic warfare .. 190 
electré-optiCssees..cn ee aot 
flight management and control .............:eee 415 
head-up displays and weapon aiming sights .............. 557, 
navigation-and nav/attack! 11..2:::-.<-<.c1.- ere eee 342 


radar’ Sa Sa ae ee eee 

radio communications .. ee 

stores management 3..00.. 2.00.1. See eee 
United States of America 


advanced flight Control escccccecceseeee-ce eee eee 473 
anti-submarine warfare: \..i:.25..:c:ccoss-sistsncsseca toe eee eee 14 
cockpit displays, instruments and indicators .............. 503 
data handling 3 

data TeCOrding  :i2.s2t0002.. LS eee 300 
electronic Wartare 20s scesscccteees oe ceo 196 
electro-optics ieee WSS 
flight management and Control «0.0... . 430 


head-up displays and weapon aiming sights .. 


navigation and nav/attack .............:cccceeeseeeeees 35s 
VDP scccceecssscassliesaveusd sick sasscckceetow teat ie PeeT PoE eee 60 
radio communications: .22e.. scene ne eee eneeteen 628 
stores management i... eee 582 
Universal flight data recorder ................. 315 
UNS-1 family of management systems . . 466 
UNS-764 Omega/VLF sensor .......... . 400 
UNS-764-1 GPS/Omega/VLF sensor . - 401 


UNS-LCS Loran C sensor ...............0.5 .. 401 
UNS-RRS radio reference SENSOF ............c:ccceeecceeeeeeseetseeens 401 
Update IV UHF Satcom terminal .........:0:ccccccceeeeceesesteenees 675 
Update weapon delivery and navigation system for the 

Fad. seca SS eee 6 5557/ 
Up-front control panel 2.28.28: 8 eee 413 
US Navy’ aircraft update Wi cr cee eee cece ee 15 


UST-104 radio countermeasures set ............ 
Utilities control system for Eurofighter 2000 . 


V-22 Osprey advanced colour display system 
V-22 Osprey control display unit .................... Ss 
V2500 engine’accessories: <.cscs2. cscs. ee 
V-83AB-F airborne video cassette recorder/ 

TEPFOGUCEN 32 ccc ccssceesessveevecevecsvecevuveses cas eee eR 
V-250 Series video tape recorders ... < 
V-1000 AB-F video tape reCOrder .........cccccccceeeeeeseceseeeenee 
V3500 miniature*camenal .......::..ccc tees eee 
Varan sea surveillance radar ............ 
VCR 1036 video cassette recorder .. 
VCR 1053 video cassette recorder ..... 
VCR 1055 video cassette recorder ..... 
VCR 1066 video cassette recorder ...............00005 us 
VCR 1076 airborne analogue cassette recorder ............ 287 
VCR 1080 video cassette reCOrder ...........cccccceecseeeeesseesees 
VCS 40 VHF communication system 
VCS 220 voice communication system 
VE 110, VE 120 and VE 130 head-up displays for 

combat aircraft ....cc02iin dd iaewicetaroe eee 549 
Vehicle management system for the F-22 0.0.0.0... 471 
VEM 130 and VEH 3020 combined head-up and head- 

level displays .ic.2..6ccn ae eee 
Versatile drone autopilot for the BOM-34 RPV ... ni 
Versatile electronic engine controller ............:ccccceceeeseeees 
Vertical'situation indicator =.2.0... eee eee 
Very light laser rangefinder .. 
Vesta transponder ................ 
Vesta-VC data link ....... 
VG-204 vertical gyro ... 
VG-208 vertical gyro ...... te 
VH'100 head-up display 2.2... ee 
VHF-21/22/422 Pro Line Il VHF radios ...........:cccccceeee 
VHF-253 Micro Line VHF radio a 
VHF-700: VHP radio. 220... Sees See eee 
VHF/UHF radio families’... 22 eee 
Vicon 78 airborne decoy dispenser . : 
Vicon 105 dispensing) pod nt ee 
Vicon 2000 reconnaissance management system ....... 134 
Victorthermal'imagertst ene ee 
Video augmented tracking system 


Video display for the AH-64 helicopter ooccccccccscsss.---. 512 
Video recorders and multiplex equipment ..................... 290 
Video recording SYSteEMS ............cccccccesseeeeeeeeee 279, 290 


VIR-32/432 Pro Line Il navigation receivers ............0.. 368 
Virtual image’ display fc: 23 ec 493 
Visor-projected helmet-mounted display ...................006 565 
Visually coupled’ systems «<.cccc.sectesces cree en ete ee 568 
Viviane day and night sights for helicopters ................... 551 
VNav 541 and 541/A vertical guidance systems .......... 363 


VNS-41 VHF navigation system 
Voice encoder/decoder ices. nee Shee 
Voice terrain advisOry SYStEM .........0ccccccecccsecceeseeeeeeeeceeeees 


Voice, tone and display warning systeMS ..............0:c006 499 
VOR-700 VOR/marker beacon receiver .............:00cccceeees 368 
VP-110 voice encryption AeVICE ...........ccccccceeeesceeeeeeeeeeees 643 
VS-800 vertical speed indicator .............cccceecccseeseeeeeeeeee 531 
VSE330-A Modeman see eee 624 
VSD-100 airborne subcarrier discriminator .................... 635 
VU20 10lairborne'display tie semccte nen cote ees 500 
VUG 20 TAVHE/UHE systernitecccasmes etre teat eee 607 


ALPHABETICAL INDEX/W — Z 699 


Ww Windshield temperature controller o....-cccccccccssssseeecsss.-.... 438 Pel ONZE radio seamen eee ao a an. 606 
Wireless communications and control SYSUGIN iS. taco 671 SONS VidTadior cee ean ie feo 606 
WRR-802 airborne video NAD GIFECONGOLS.--.c-ece eee 310 
Warning and maintenance system for the A330 and MVACZ COB VEIErad Onan nace ed we ee 654 
CS 12 10) cars ch Aiea ee ee 410 WXR-200A Microline weather radar ... coer al 
Warning panels for the Alpharletwca seme -.. 488 WXR-250A Pro Line weather radar «sce... St Al 
WDNS-391 weapon delivery systems ..... Pee ei" WXR-300 Pro Line weather radar oeoceecceocceee cs, Pont fal! af 
Weapon control system for the Harrier RS 5S a 581 WXR-350 weather radar ................. een A) 
Weapon control system for the AQUA erence oe 581 WXR-700C/WXR-700X radar ... maT BA 
Weapons control and management system .. eulste} o} WAR OO XUN rad ater cect: oe ee ee eRe 72 YAW DAMPOF rerenercesrndinstiseseaeinsivernan 
Weapons interface unit for the Tornado ........ 576 Yaw damper controller for the T-45A . 
Weapons system computer vee 578 Yaw damper system for the T-4 oc... 
WeatherScout | weather radar ......eecssececssssecssssseeeesesc 81 
WeatherScout Il weather radar ....ccsscceeecsscessssseecesses.. 81 
Weight and balance system ..... ... 453 4 
USES CET (QUES tesa dresses Ueeeie 0 Seana Deca 28 Zz 


NISAGICHE/SSBiradionen et en OOD 


“a ik2OOOUWHEadiowi= ee ere aan .... 605 Zeus internal ECM system o......cccccceccseeeecsscesssseeseeeececces. 193 
Windshear alert and guidance SV SICIN ite ie eee eee 537 XT 3000 VHF/UHF radio .. ... 605 ZG 2 and ZG 3 homing systems . 
NAVI (6 ISTE S75 i a ee a LU ac) 453 AUS ONO WUT Eradionm ere ss eae et ll heen 606 


Windshear warning FECOVETY QUIDANCE o.oo. eee eeceecceceececees 539 SES Oil aco mere 1 tee ee ene Wn ek 606 


700 


Manufacturers Index 


The prefixes ‘Mark: Model’, ‘Series’, System’ and 
Type’ have been ignored in placing items in this index. 


Il Morrow Inc 

Apollo:GPSireGelve4rsiu.-c.ce ert ek Ree ee 
Apollo tora CireCeivensiecucccccccexestocosscertrestsensveeecnte noes 
Apollo navigation management system . * 
ApOloIVHE tanSCeiVersiis oes eccr ene eet ee ee 


AAR Brooks & Perkins, Aeronetics Division 
BDHSI-421 bearing/distance/horizontal situation 


WAGICATON Seine ccatce entre tetinata sate hapa Seep ere 503 
BDI-300A digital bearing/distance/heading indicator .. 503 
DCU-2Z20'1 digital convertor UNIT: -- 2.002 eee eee ee 503 
HSI-8 131 horizontal situation indicator .............:.:0 504 
RVG-801 A/B/C remote vertical GyrOS ou... eee 504 
Slaved directional gyro SYSteEMS ..........:ccceeeeeeeeseeeeeeeeees 504 


AEL Defense Corporation 


AN/APR-44(V) radar warning reCeiver .........:eceeeeereee 196 
AN/FSO-T22 trainer 
Airborne seeker evaluation test S@t ..........eccceeeeeeeeees 135 
ANMIS/HUBD system! tects cisistsrreredcs meen este te 566 
CMR-500B receiver 


MATEAL SMITtEMSHTIULATOR  sorsces nese co cavdees -cozcapesecere cesar eeeenees 197 


Aerojet Electro Systems Company 
Aireye maritime surveillance System ............:::ccecceeeeeeeeeee 60 


Aero Mechanism 
8100 Series encoding altimeters ................:::csseeeeeeeeeeeee 504 


Aerospace Avionics 
AH-64 caution and warning SySteM ..........:-ccceeeeeeeeees 504 
Caution and warning advisory panel and cockpit 
lightingicontroller ten sve en seenoa ere are 
CV-Helo fuel management panel 


Aerospace Technologies of Australia Pty Ltd 
Marine:sarveillance:sySteml cesccsrer-c nesses cereeesteeeesscrecteeeres S 


Aero Systems Aviation Corporation 


CD-3000 fuel management computer... ees 430 
AIL Systems Inc 

AN/ALO-99 stand-off tactical jamming system ............. 197 
AN/ALQ-130 communications jamming system ........... SY 
AN/ALO-161 ECM system for the B-1B «0.0.0.0... 197 


AiResearch see AlliedSignal Controls & Accessories 


Alenia Defence Systems 

Crash/maintenance recorder for the Tornado ............... 281 
Developments in crash recorders ..........cc0ccceeeeeeeee 226 | 
Digital fully FBW system for the Eurofighter 2000 
Eurofighter 2000 cockpit display system ...........::0:00 
Eurofighter 2000 multisurface display processor .......... 
Eurofighter 2000 stick sensor and interface control 


CE ASSSYE) (01.0) pV eee ee ec Se Nec sO Fa ee mene 470 
Fead-UnrclisplayiforseN Vk. en seeeee cine ees errenee orca 556 
Head-up display for Eurofighter 2000 .............. eee 552 


MARA general-purpose COMPUTETS ..........0:ceeceeseeeteeeeeeeee 245 
ROEES(VirairbornelESMisysteliscnswe tee eee 180 
SLA OAS IEC M ipod eres terminates erences ae 

SL/ALO-234 self-defence pod : 
Utilities control system for Eurofighter 2000 ................. 412 


R Alkan et Cie 

5000 Series chaff/infra-red countermeasure 
CISPENSEMSv.Sure terre kteaee a an ee aes MORE sane 

SPHERIC helicopter EW protection system 


AlliedSignal Aerospace Canada 

AN/PRO-501 personal locator beaCON ...........ceeceseeeeeees 589 
Peripheral vision display 
SUNVINANTACIOISCL: nee. cemrsc yeah wees nee ceen  eer 


AlliedSignal Air Transport Avionics 


AACS ZAradio altimetetice.ctnccsse cae ieess co ater eesee re eee 61 
AN/ARN-215(V)iadateemens soe ne cer eet ee eee ee 61 
AN/APN-234 multi-mode radar ...............:cc00ccescssscseensesseeee 61 


AN/APS-133 radar ..............000 
AN/APS-133(TTR-SS) radar 
AN/ARX 100 transpondeneren ane eee ee ee 
AN/ARN-127 RN-262B VOR/ILS system .. 
DEFA-7 5AVADF TecelVer n.2--o-ssecsvesiyic tee 
DMAS7ADMEinterrogaton steer ee eee 
DatailinlcSyStenm) peeeice.cccsteesesttcsse. oe ecdryss eee rene arses 
PTA-45B airborne data printer : 
RDB EAA Bit aGating piss serece oxo nes eet enic ec cae eee 
RDR-150 weather/multifunction radar ...........ccccceeeeeee 
RDR-1400 weather/multifunction radar ... 
RDR-1500B multi-mode surveillance radar 
RIA-S SAILS TeCeVetics cree eet 
RN-262B (AN/ARN-127) VOR/ILS system 
RTA-44A VHF transceiver ...........00:c0cccceeceee 
RVA-36A VOR/marker reCeiver ............cccccccccceeccesteererenes 

TCAS II traffic alert and collision avoidance system ......... 63 


AlliedSignal Communications Division 
NATOudentification system) s.c--ssc-e sean corse ee 39 


AlliedSignal Controls & Accessories 
Au-data‘computer fon the A-dOl ae nese renee 
AlrGataicomputen (Ont) kaliciumaeucee tren re ene eer 
Digital air data computer for the AV-8B .. 
Digital air data computer for the B-1B 


Digital electronic control for the GE38/CFE738 engine 
FAMILY son ec csac gave exarssapen covets aeives den tron eet ctr canine Maser ox 430 

Digital engine control for the TFE109 turbofan engine . 431 

Electronic control unit for the Garrett GTC 36-200 


AUXMATYV DOWN UMIt 25.5, cyer sco-coes treme toueee saecacene ee eee eeoees 431 
Engine monitor multiplex unit for the RB.211-524 ........ 430 
Engine performance indicators ..............:ccccceeee .. 504 


Engine performance reserve controller .. 
Engine power trim system ... 


EMGImeISVMCITONISCK Ccccrsesceesceccctees vesceatery mcnarereeeesatbese rs 432 
Full authority digital engine control for the Garrett 

TURE ZS WOMGQING hc cecsserc cree ccto corte cteea ees eee Cae eee 432 
Full authority engine control for the Garrett ATF-3 

OMOUME” coin decscecteces sos gee ences tent a Segre suep oot os ae ao eae eee 432 
Full authority engine control for the Garrett GTCP 

36-50, -55 and -100 auxiliary power units ................0 432 
Full authority engine control for the Garrett GTCP 
36-1'50'auxillary POWen UMIC.. ery en vernvent ey ccver ee eareere= 432 
Full authority engine control for the Garrett GTCP 

G6 O=4 auxiliany) DOWER UMIt ciedesxcaceeeeeseercseceeese-oeeaseeeeers 432 
Full authority engine control for the Garrett TPE331 

EINQUIG wecccesscccovacctes sconces te reesh cre Soanatee. carer bareaeteeeuay oon eneeeecate 432 
Integrated engine computer for the TPE33 1-14 power- 


PRAM Rs scceceoncccecnscesceac tes rouactate pcececmevensiniets maceresnre dette tne 432 


Mark IIIA quartz capacitative pressure transducer ......... 
Propeller synchropnasen .i).2ccssecececncrsecsccewstgesceereeees .. 432 
Standard central air data computers .. : 
Ueraigspeed! COMpPUTCh. ceccrcceetee eee eeceneneeeme sect 253 


AlliedSignal Flight Systems 


Digital fully FBW system for the F-16C/D ............... 473 
Digital map display generator ............eeeeeseeneeeeneeeneeennees SOD 
DigitaltMmapireaderte. sete cee eee sree .. 505 
Experimental fully FBW for the F-16/AFTI . 474 
Moving map display for the F-19) 2.00... j.-2...0..cc.ce-coeoreesees 505 
V-22 Osprey advanced colour display system ................ 505 
AlliedSignal General Aviation Avionics 

Series Ill integrated digital avionics systeM ...........:::00 505 
ADF-2070 automatic direction-finder .......... ODD 


AN/ARC-199 HF radio ..........eeeeseneeees .. 629 
AN/ARG-ZOOIMP acon. nce rere eee ; 
ARINC 700 Series digital integrated avionics .. 
Avionics management SysteM ..........cceceeeeeee “ 
CAS GG'SYSte I eis cccige erences concen rr eenres nena nteeen ace easarerners 
DFS-43 direction-finder SYSTEM ...........:cccccccseeeseeeeseesseenees 
DMS-44 distance measuring system 


EFS 10 electronic flight instrument system ................05 506 
EFS 40 electronic flight instrument system .............606 506 
EHI 40 electronic horizontal situation indicator . .. 506 
FCS-60 Series 3 digital flight control system ...... .. 433 


FCS-870 automatic flight control system .... 


Gold Crown nav/com avionics family ........ .. 507 
Horizontal situation indicator .................:008 Oy 
KAS 297 and 297A altitude preselect units ................. 507 
KEA'346: encoding altimeter iirc-cannscsesceseeces streets seek ee rence 507 
KAP 100 Silver Crown autopilot ... . 433 
KAP 150 Silver Crown autopilot «00.0.0... oes) 
KAP 150H helicopter digital flight control system ......... 433 
KFC 150 Silver Crown autopilot/flight director 

SY SECINT teres cater eae ecn on oes to aa ccam ate ee pentaee pane ctt ease nae teees 433 
KFC 200 Silver Crown autopilot/flight director 

SVSUQM Ue ce Seecceset ts eetstrn oem en este enere fe eee este nee eter ace eo 


KFC 250 Gold Crown autopilot/flight director ... % 
KFG2 7. Sattignt control SyStemnie sence eee eeeenreneee eres 
KFC 325 digital flight control system .........cceeeeeeees 
KFC 400 digital flight control system . : 
KFM 985 VHF/UHF transceiver .......... 
Kit 9 5OlME radio: castes 
KHF-970 HF radio .... 
KEIF-9 SOIRIE fadioy se: erence enue a4 
KLN 88 Loran navigation SyStEM ...........::ccccesseeesseeseeeees 
KENSSOIGPRS navigation:systeniiecn-sccee er eee eee 
KMA 24 and KMA 24H audio control systems .. ¥ 
KNVOZAS GiGi Call DIE reer ees reece nee acerca 
KNR 665 Gold Crown integrated area navigation 

SVSCGQIINS ree acts hac Rete ee eR eee eet 356 
KNS 80 Silver Crown integrated navigation system ...... Siy/ 
KNS 81 Silver Crown integrated navigation system ...... Soy 


KNS 660 flight management systeM ...........0ccccccceeseereeee 357 
KR 86 digital ADF 

KRISTPADE:sy stoma ect enter raeee eet eere eee Sou) 
KTS OSM acai seatce lectern reece eae Renee temecen ets ehey/ 


KRA 10A radar altimeter .. 
KRA 405 radar altimeter ............ 
KT 70/71 Mode S transponder . 
KeviGArtranspomder-s cesar eee 


KT 79 Silver Crown solid-state transponder . a 

KI-SGLUHE radiotelephoneiis..nccse eee ee eer 631 
KGRFS OS ViEIFstramSCeive fare cntece acme eeeaeepne eee 631 
KURO OSI URE tr anScelv chiar. rr- ste aune eretnat aes eee ee 631 


KX-9SIhand-held tramSCeivel scer-eeexe ener eee sooo 631 


KXelZ DinaVv/COMISVStamlnn ns ee scene ere moos 
KXP 756 Gold Crown III solid-state transponder 2205 
KYiO2 WHEE TtranSCeIVGly mess werwe teen teeter ee errr cerca eens 632 


KY 96A and 97A VHF communications transceivers .... 632 
KY 196A and KY 197A VHF transceivers ..............00000 
MLS-20A microwave landing system receiver ... 
MLS-21 microwave landing system receiver .................. 
MSiI-6,7 A Mode’ Sitranspomden wiicccc.cec-ctscseceeecce seers seetges 
RDS-81 weather radar ................ Ae 
RDS-S2 radar eae 
RDS-84 Series 3 radar ... ae 
RDS-84VP weather radar ........... wae 64 
RDS-86 Series 3 quadra radar ............. .. 64 
RMS 555 radio management SysteM ...........:cccccccceeeereees 632 


Silver Crown nav/com avionics family ..........-.:ccccceeeeee 507 
TCAS | collision avoidance SYSteEM ..........:::cccecceeeteeereeeneees 66 
MPR-ZO060'tranSpOnGer fess arse cacsceuecepcxsco ce cee ee eae 

TRS-42 ATC transponder system 


VCS 40 VHF communication SySteM .........cc:cceeneenees 632 
NVerticallsittation IMdiCatOn cicccescecresenerestereae eee 508 
VNS-41 VHF navigation SYStEM ...........ccceecceeeeeenteeeteeeeeees 358 
AlliedSignal Guidance & Control Systems 

Digital map display generator .............:ceeceeeseeeeeeeeeeeeeeeeteee 508 
AlliedSignal Ocean Systems 

AN/AQS-13 sonar for helicopters ...........:ccceeseeeeeeeeeeeenee 14 
AN/AQS-18 sonar for helicopters .............:ccceccceseeeeeeseeeeees 14 
Allied Technology Inc 

AN/ARC-84 VHF nav/Com radio. ............c.ccs-cerenenetereserses 633 
AN/ARC-1011 VHF nav/Com Tadio) iec2-c-ns- eee es 633 


C-7307/ARC-51A and C-8616/ARC-51B controllers ... 633 
ID-1752/ARC and ID-1472/ARC-5 1A frequency 
channel indicators ....1...5:<..:u.;-sceseccese ee 633 


Ametek Aerospace Products Inc 

Airborne computer for the B-1B ...-...02....c:rcsssseecuseeeeeen 253 
Airborne vibration monitoring system ie 
Enginevanalyser Umitive..e---nemeeeee «300 
Engine data converter ............::c:ee REVADS 
Engine monitoring system computer . a5 
Fuel management’SyStemm ©... .......:0.<.-c+.2+-ses-4ee aoaeneeee nee 
Liquid level measurement SySteEM ..........:c:cceceeeeeeeeeeeeeeees 
Mass fuel flow indicating system .... = 
Standby engine indicator <.2.....2....-c.- eee 
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ElEZS-B GOD COMDUTGE ais asinceecanasviiiteansouseeramanaar eins tev cxceseey 243 
ESS OOO COMING esadeceete os se kecoy scny -aweane caccaaciassnsecnsvenecin 244 


Ericsson Radar Electronics AB 
AN/ALO-167 ECCM/ECM jammer pod ..........:c2c:ccccceeee 
Digital airborne radar threat simulator .......0..00.0ccccceeeee 
Digital reconnaissance management system 
EP-12 display system for the JA 37 Viggen .... 
EP-17 display system for the JAS 39 Gripen .. Ad 
Esieve ABWVina cla Gaaienrtass anv ha eiarerattn i uesest ces eine tants, eascnedners 
EfijammercA TOO cccte ecto ee eee ee arstteies 
Erijammer B100 ECCM/ECM training system ie 
Enijammen ZOO ¥, Sete serrate ieee Darel ens 
Internally mounted 8102 ECCM/ECM training 

SY STOMA nesetet Recess enttuea Secs rece cate t Shek Sas odes Savy cdaemranwvesemrees 173 
PS-05/A multi-mode radar for the JAS 39 Gripen ........... 46 
PS STATA Alacer eee eee ee eae ees eee Rees 47 
BS=4.6/: Aur ad alieci. Sts teetdnd. Ming eked eet ee ecm 47 
SDS80 standardised computing system 
Side-looking airborne radar 
ThermalhimagenmodulCsy..escee es ete ete 
UAP 13 series attack radars 
Virtualiimagerdisplayactcs-ee- eee: ae ee eee 


ESL Inc 
AN/ALO-151 airborne jammer ...........c:..cccceeceeeeseeeseeeeees 200 
Guardrail SIGINT system 


E-Systems Inc 
AN/APR-39(V)1 radar warning receiver ....................0 200 
AN/ARC-114A VHF radio 
AN/ARC-115A VHF radio 


AN/ARG-182(V) VHE/UHE radio! s.c..22-sc.ctecreeceets ceesnene 649 
Airborne remote-controlled ESM system ..............:0:06 200 
CRPA-2 controlled reception pattern antenna ... 649 
CV-3670/A digital speech processor .............. ... 649 


E-SAT 200 satellite receiver .... ... 649 
E-SAT 300A satellite receiver ............:0:c e049 
F-16 controlled reception pattern antenna .. ... 649 
F-16 fixed reception pattern antenna ............eeceeeeeee 649 
FRPA-3 fixed reception pattern antenna ................0 649 
Nanominireceiverennon. care ocr e en oe orator ne 200 


Eurotronica SA 
Eurofighter 2000 air data transducer ..........0....:ceeee 242 
PIRATE infra-red search and attack system ................... 116 


Eventide inc 
Argus 3000/5000/7000 moving map displays ........... 369 
Eventide airborne multipurpose electronic display ........ 523 


Excalibur Systems Inc 
EXC-1800 computerised global avionics interpreter ..... 259 
EXC-429GEM intelligent ARINC 429 interface module 259 


Fairchild Space & Defense Corporation 


AN/ASOQO-90 reconnaissance management system ....... 135 
AN/ASOQ-197 reconnaissance management system .... 136 
AN/AYA-10 reconnaissance management system ....... 136 
Datattransfer- equipments fash. Wet Ren ee aes 259 


Ferranti International plc 


AF500 Series roof observation Sights ...........:c0:ccceeeeee 558 
Type 4500 Series head-up display ..............00..0cccceeeceeese 559 
Acquire laser communication system ............. 618 
Advanced warning of active radar emissions ..... . 190 


AHEAD attitude and heading reference system .... 
ANRUITICLal OIZOMS anes secteesrsceesceesccers pores senceewescet cuss 
Data Link 11 pre-processor ..... Pe 
Dataslink-Y TRMA\tenmmitiall .scccccessceeseesesteeeaes.c-seesseseaaethe 
FS'GO) Vertical iiqyio etecas e.ce ceerewtecs steers Tete Wares 
Helicopter identification by infra-red detection .. a 
Helicopter identification by radar detection ...................... 
MIESTIDsLS SSBiintenmace: wes. tes. tints eee easeeerennc ec. 


Ferranti-Thomson Sonar Systems 


Folding lightweight acoustic system for helicopters ........ 10 
FIAR 

GrOSO PZ area rete cetera eee recone ince een icavasences 42 
Etirotighter 2000 radatienssne-eoteceree Seer eee 39 
Grifo-ASV P 2801 airborne radar . Seisiduasetrasyst 


Grifo M3 radar 
ET ah com cal es (0 foe epee Meee corr cccre EET Cee ETE epee CPPS ee 
Grifo-X plus ..... 
GiifO=7 radar ccscneiterccs-t32- 

PO70O2 laser rangefinder ... 
PO708 airborne steerable laser rangefinder ................... 120 
PIRATE infra-red search and attack system 
RDR-1500B multi-mode surveillance radar 


FKI Communications Ltd 

BES69 SARBE flotation bGaCOn) ...0i5 cine. cccscececnceeecssenee 
BE4O6F SATBE satellite location beacon .... 
Personablocator DAAGOMG: <ivccesctanevestantteccteestnceceesuersnnraneee 


Flight Dynamics Inc 
Holographic guidance SySteEM ..........cccccesceseeseeneeeeeeeseees .. 568 


Flightline Electronics Inc 


AN/AKT-21 telemetry data transmitting set . .. 650 


704 MANUFACTURERS INDEX/F - H 

AN/AKT-22(V)4 telemetry data transmitting set .............. 17 Seaspray 3000 maritime surveillance radar .................65 52 
AN/ARN-146 on-top position indicator ...... saul / Seaspray 4000 maritime surveillance radar .... ay las} 
AN/ARR-72 sonobuoy receiving system ... sone Jf} Sensor 8 high bandwidth sealed video recorder . 29.0) 
AN/ARR-75 sonobuoy receiving set .............. acer! tte} THALD day/nightiattack Dod xeeccese ety note eee 130 
AN/ARR-84 99 channel sonobuoy receiver ..............e 18 Video recorders and multiplex equipment ...........:. 290 
AN/ARR-502 sonobuoy reCeiver ...........:esecceseceeeceeeeeereeeeee 18 Video TeCOrdinG:SVSLCIMNSirecsecs-ccemcue aes arecrereunnet inves ress ares 290 
R-1651/ARA on-top position indicator .............::cceeeees 18 


FLIR Systems Inc 
AN/AAO-21 series 2000 thermal imaging systems ..... 136 
AN/AAQ-22 SAFIRE high performance thermal 

IMAGING SVSLEM: ice. cc. eet reg cone eras ee teers ee 
Situation awareness FLIR 


Fujitsu General Ltd 
FIUIRHorthesFS-XGe ea eetene ance cmenee aan eterno enere 22 


Garmin International Inc 
GPS 55 AVD personal navigator .... 
GPS 100 AVD personal navigator 


Garrett Controls see AlliedSignal Controls & Accessories 
GE Aerospace see Martin Marietta 


GE Government Electric Systems Division 
Project Seek Skyhook balloon-borne radar ..............:::00 76 


GEC-Marconi Avionics Ltd, Basildon 


AA34030 sonobuoy command transmitter ...............0-- 12 
AD120 VHF/AM radio a 

AD190 (ARC-340) VHF/FM radio ........:..0.scesceceeeeeeeeesense 620 
AD380 and AD380S automatic direction-finders ......... 345 
AD620C navigation SySteEM ...........cceeccecesceereeeeeteeeee ... 346 


AD620K integrated navigation system ... 
AD660 Doppler velocity sensor ..... 
AD980 central suppression unit .... 
AD1990 radar altimeter .............. 
AD 27/70) TaGaln cc cocereccecscaene-czs- cere ec eres eee ee 
AD2Z 7.80) Tra cainicn 5%, sr: ac- occ stssesmune ose eee arene eee 
AD2780C VORTac navigation system ....... 
AD3400 multi-mode secure radio system . 
AD3500 V/UHF radio .... 
Airborne laser designator ................ 

Airborne telephone cabin system .. oe 
Allhghtitevell tM ’systemnn:...:.caeeecucet ee eeeeen eee 
ATBANTIC poddediFEIRisV Sten exercevarecaee-cve case oe-eteraeeeene 
Heli-Tele television system for helicopters . ie 
Infra-red search and track SYStOM ...........:cccceeeeeeteeeeeeeeee 
Miniature LCD controller for the RAF Shorts Tucano .... 495 
Modular Ril: cen sev ar ct. accns oe nats See ee ees 125 


Multinolestuinet...-ssstessessent ann 125 
Phoenix thermal imaging system ... see, WAS) 
SATURN UHF transceiver ................065 .... 608 


Sea Owl passive identification device ..... wlio: 
Secure speech communication systeM ...........::cceeeee 622 
Terrestrial flight telephone systeM ..............:cceceeeeseeeeeees 

Thermal imaging common modules . on 
ALD day/nightiattackipod ma. was sce ee eee 
V3500iminiatune cametares se eter ee cane ee 


GEC-Marconi Avionics, Edinburgh 


Type: O05 :laserirangelietes.a-c2ce nae eae oe aes 127 
Type 118 lightweight laser designator/ranget .............. 128 
Type 126 laser designator/ranger 2 

Type 221 thermal imaging surveillance system ........... 128 
Type 453 laser warning reC@ivVer .........cccceceesseceseeeeeesees 190 
Type 629 lightweight modular rangefinder son 28} 
Type 4500 Series head-up display .............. 2559 


Type 4510 head-up display ............ ai, OSS) 
Beam index colour displays ..... ee 495 
Blue Fox interception radar .. oO) 
Bluetilawk ad aratnee.. vets: seven. duccaecs onc Revantreateiy wae aeeeeneeee 50 
Blue Kestrel 5000 airborne radar ...............c.ccccccceseeseeesenes 50 
Blue Kestrel 6000 airborne radar .. waSiil 
Blue Parrot radar ..22...ceseecssse- eu 


BluewWinen radar ssscss.es-cs aerate 
Combined map and electronic display . 
Crusader display helmet ...................0... 


Digitalimap' GemeratonSme asters eee eee eee 496 
Display processors/graphics generators .............:..020 496 
Eurofighter 2000 radar Tous She) 
FD 4500 Series head-up display ...............cccccceceeeereeeeees 559 
EDA bd Oinead=up Gis play jc. senses sce en eee 559 
FD 5000 Series monochrome video camera .................. 288 
FD 5000 Series remote sensor head video camera ...... 288 
FD 5000 video cameras for civil applications ................ 288 
FD 5001 Series monochrome camera .............. se EK! 
FD 5030 gunsight video camera ......... 288 


FD 5500 Series colour video Camera .........ccccccccceceeeeseees 
FD 6000 Series airborne video tape recorder ................ 
FD 6100 high bandwidth video cassette recorder . 
FD 6800 Series 8 mm sealed video recorder .......... 
FIN 1000 Series inertial navigation systems .... 
FIN 1100 strapdown inertial reference system ... 
FIN 1110 two gimbal inertial navigation system Ms 
FIN 3060 ring laser gyro SYSTEM ..........:cccccceeecesecesetenseeeees 
FIN 3110 inertial navigation systeM ............0.ccceeeeeeeee 
FLIR platform for the Agusta A 129 . 
FSN 2610 fire-control computer ....... a 
Ferranti inertial nav/attack SyStEM ........cccccceeeeee eee 
High brightness wide angle conventional head-up 


GiSplayy =i. o senate ee ace: eee Pee oe e ian ae een ees 560 
ISISWeaponraimingsightsn. renee. eietasce ee enone 560 
Laser ranger and marked target seeker ...........cccceeeeeeees 129 
MED 2060 Series monochrome head-down displays ... 496 
NITE-OP night, visiOmigouGles asses eres cna =r were 130 
Nightbird night vision gOgQles ..........:ccccccceceecesssesteeeeteeseees 129 


Rortableidatalstores y. cyan eee 
Proteus general-purpose computers . 
Remote map generator Type 2052 .. 
Seaspray Mk 1 maritime surveillance radar .. a 
Seaspray 2000 maritime surveillance radar .............000000-+ 52 


GEC-Marconi Avionics, Fareham 
Intelligent power control SySteEM .0.........ceeeeeeeeeeeeeeeees 417 


GEC-Marconi Avionics, Milton Keynes 


CEARA compact laserivadank. ancwosss scien oe oes ee WP? 
GEC-Marconi Avionics, Rochester 

Model 019 high capacity tape recorder ..............::::eeee 290 
Model 036/A01 cartridge recorder/reproducer ........... 290 
Model 042 crash survivable memory unit ................2 291 


Model 046 video recording SySteEM ..........:ccccceeseeteeeeees 291 
Model 047 mission data entry systeM ...........::cceeeeeees 291 
53-020-01 digital signal data converter .............:::cee 248 
AN/AVO-29 head-up display for the A-7D and A-7K ..... 561 
AQS-901 Series acoustic processing systems .................. 12 
AQS-902/AQS-920 Series acoustic processors ............... 12 
AQS-903/AQOS-930 Series acoustic processors ............... 13 
ASN-900 series tactical processing systems and 

SYSTEMS MTC GRATION cep ceeecet shes oraexseecsauee oe seeeee es eee eres 13 


Acoustic data vessel identification, classification and 
OXDErt. SUDSYStOND snc. coek cco street bie deere Sema ees 
Alpha SIGhtiSYStOID ssc: .ctrammazssacnadntecnetes seeyesnch donkh pen ssceneseaes 
ASWIGIEW thalners® sccccce o-oo ee caer abe Bee 
Automatic flight control system for the BAe 111 .. 


Automatic flight control system for Concorde ............... 417 
Avionics systems management UNIt 0.0... eeeeeeeeeereeees 497 
Cats: Eyes night vision) goggles ...-.:.c....-cncesseomes 2 eee ree 130 


CNI/controtiandiclisplayauniities: sesseseteser eres ce ae. eee 497 
Control systems for RPVs and drones. ............:ccceeeeeeeeeee 418 
DADC 50-048-01 digital air data computer ................... 249 
DADC 500-101-011 digital air data computer ................. 249 
Digital fully FBW system for the Eurofighter 2000 ........ 470 
DSDC 53-020-01 digital signal data converter .............. 
Eurofighter 2000 cockpit display system ..............- 
Eurofighter 2000 multisurface display processor 
Eurofighter 2000 stick sensor and interface control 
ASSENUOIY seep ec secane cas acs ere caeer nies eee Ce. Ce ee 
Engine health monitoring 
Engine monitoring unit for Eurofighter 2000 ................. 412 
Engine MOniton Pamel) <s.cc-cec-cocctscaensevanecersueee uae mee oan 
Eurofighter 2000 air data transducer .. 
Falcon Eye helmet-mounted display .............cccseccseeeeeees 
Flight control system for the AMX ..........:cccccceseeeeeeseeeeees 


Flight control’systemy for Lymx) oo .2----2----cexesereceuereennesee 418 
Fly-by-light system for the US Naval airship 

POGIAINIING u. oe poe ce Aaecenccaar Sageenc cokers trea TIAGO ea ENE 472 
Fly-by-wire control stick assemblies ............::ccceeeeeeeeeee 472 
Fuelisavings advisory SVSteM) -caccce aap scent enrcmeeeon ae 412 
Full flight regime autothrottle for the Boeing 747 ......... 418 
HADS 15-03-004 digital air data computer .................... 249 
Harpoon airborne command, launch and control 


SVSCOIM cas siceste voces teers coatet eenaee ax ehh cao teaiaee etav ea ree 
Head-down displays 
Head-up display and weapon aiming computer for the 


Fe hee. corse tag wucepes otpercenna Pes peem Sate TS ee da eine dP Pee Re 561 
Head-up display for air carrier and transport aircraft ..... 562 
Head-up display for Eurofighter 2000 ..............c cee 552: 
Head-up display for the C-17 
Head-up display for the F-16 and A-10. ..0......eeeeeees 562 
Head-up display for the F-16C/D 0.0... cece cecceeeeeeeteeees 563 
Fead-upidisplayfor thejh-2.2.. s.s-eeee ee me ee e 563 


HelmetitrackerSVSteigaeeeeee are ee taconite ee ee ee oe 564 


High integration air data COMPUTEF ............eeeseeeeteeneeee 249 
Hudsight head-up display for the F-16 .........ceeee 564 
Knighthelm integrated helmet-mounted display ............ 564 
Low altitude navigation EquipMeENt .............c:ceceeteeetees 334 
Maintenance data: partel.: .c...c.c:senctse cases cuas eter 3 498 


Miniature standard central air data computer . 
Monocular head-up display for helicopters ................00. 
Phoenix remotely piloted vehicle system .............:0600+ 
Primary flight computer system for the Boeing 777 ..... 472 
Slat/flap control computer for the Airbus A310 and 


BSO0-GOQ yetira e.ctawchmareascne ra, Sener here rs ete aces Sd 473 
Slat/flap control for the A320 and A321 ou... 473 
Solid-state angular rate tranSGUCeL ..........ceeeeeceeeeeeeeeeee 349 
Spoilers electronic control unit for the Canadair 

Regional Jet’ so cc. ccs..:, xeeaeee. sh pital eer er aot Pagans ae cee oes 473 
Standard central air data COMpPUTETS ............ccccceeeeee eee 250 


Standby instrument: pam Clmsews costes eer eee ae 498 
TotalitertainvaViOinGS: tiicexceet eon. toa. tas9 sineg mere ae eres 349 
TNY:50:027/-O8iay data computen sc: cece ena 250 
Vehicle management for the F-22 .........csceseeesceteeeeenseeees 471 
Yaw damper controller for the T-45A oo... cccceeceeeeeeee 419 


GEC-Marconi Electronic Systems Corporation 
3007 navigation/weapon delivery computer for the 


S007 BaviomiciCOmputen o.com =. y cere nee soe eee 259 
AN/ARN-138 multi-mode receiver ..............0cccccceeeeeeeeeeee 370 
AN/ASN-128 Doppler navigation system 
AN/ASN-137 Doppler navigation system 
AN/ASN-157 Doppler navigation system 
Channelised programmable digital radio 

Classi Z-dMIDS tenmntinallenc ee wens ee eee eee 


CP-2 108A (3007A) data controller/mission computer 259 
Digital computer complex 
Drone/RPV Dopplers ............ 
GRA-2805 radar altimeter ce 
GRD-2116 overwater Doppler navigation system ......... Sua 
Joint Tactical Information Distribution System .............. 650 
MitstanyiMicS aviOniGs:neeentc: faces eee eee 

Multifunction information distribution system 
Multisensor inertial measurement Unit .........0.0ccceeee eee 


BAMIX os food sracastccanreaad svat teeta oe cagteaoceu re ore reese aceta gh eee AS 260 


GEC-Plessey Avionics Ltd 

1220 series laser warning receiver 
Advanced missile detection system ... 
MODASIMIR2ccsesea set ndcsccoees tee mere iy 
Modular data acquisition SYSt€M ...........::ccceeeeeeteeeteeeeeee 
NAT O/identification SYSTEM) -cc.cece ceo eecie perenne eee 
PA3520 aircraft integrated monitoring system ............. 292 
PA3700 integrated health and usage monitorin 


SYStC MN) reac sect sence meanest eran eee ‘ 292 
PA38 10 flight data acquisition unit . ee. 
PA5000 Series radar altimeter ...........cccccecceseceeeseenesereeneeees Exe) 
PA7010 expendable system programme’ ..........::0:c0 1911 
PA7030 laser warning EQUIPMENT ..........-.ccceeseeeeeeeeeeeeeees 191 
PA9052 GPS receiver ........ccceeeeeteeeeee 350 
PRS2020 engine monitoring system ........... “292 


PRS3500A data/voice accident recorder .... n2os 
PTR4-4G6A transponden ix sc.<:..2.:s00recse-- ee ee 53 
PTR1721 V/UHF radio ..... «619 
PUR 41 AHF/AM adi: s..-2..c-e.cna core ee 619 
PRR 175d UAE/AM Tadion vz. a... 0c asceeceee ee 619 
PV 1584 data recorder ri 

PV 15911 flightidata entry [panel ja.-.2--esc. cosets eee ee 293 
PV1820C structural usage monitoring system .............- 293 
PVS1573 flight data acquisition system ......... 293 


PVS\1.7 12 radar altimeter .......-cn.ccsneree donate eee 53 
PVS2000 missile approach Warne’ .............0c:cccecceeeereeens 173 


Genave Inc 


Alpha 6 VHF radio - 
Alpha: 12° VF radios &.::tccccysorcssnsscusvesdaleretes Saenger 
Alpha lOO VHF radio's 22. 21.22. sse..croes ences eee 
Alpha 720 VHF radio .................. : 
GA/100 VHF nav/com system 


General Dynamics see Lockheed Fort Worth Co 


Gentex Corporation 
Crusader display helmet) 2<..cccssccscsssvesss wsseweeeeseadeeee tetera 560 


Global Wulfsberg Systems Inc 

Airborne flight information system ............:c.0:c0 
C-1000 communications management controller ... 
C-5000 communications management controller ......... 
Colouricontroll display Umit ss 2<.<c..<ccessese cuss teepeepeeee one 
Flexcomm CommMunNiIcatiONn SYSTEM ........:.c:ccsceeeseeeeeeeteees 
Global positioning system ; 
Global positioning (Unit 2.....-2:4-%..-206- 0.5 ee 
GNS-500A Series Omega/VLF receivers ..............0:c0008 
GNS-1000 flight management system .. ~ 
GNS-X flight management system ......... 
Multiport NDB-2 navigation data bank .. 
RI-SONWHE/FM itadiow sean eae 
RT-138F VHF/FM transceiver ... a 
RT-406F UHF/FM transceiver ....c:.<.<:2seccsneccvecdesedoeenceeenee 
RT-450, VEHE/EM) transceiver «. cc.cnccstnen soesenteeasese nee 
RT-7200 VHF/FM radio : 
RT-9600 VHF/FM radio 
Satellite data communications systeMs ...............00000e 
WT-200B VIE radio avzsscteteccesavesevescsteaceviaescaese sane eee 


Graseby Dynamics Ltd 
RT 150 personal locator beacon 
RT 160 SARSAT survival beacon 


Grinaker Avitronics 

CFD 200 chaff and flare dispenser system ..............2200+- 
SPJ 200 Series integrated self-protection jammer ........ 
RWS-100 radar warning SySteM .......-..:cccseeeeeereeeee ms 
RWS-200 radar warning SYStOM ........::c:eceeceeseceeseeeenees 


Groupement d‘Intérét Economique, Thomson-CSF/ 
Dassault 
RBE2 ‘airbonmestadan ecco cases taeeeccee se eee 30 


Grumman Corporation 
Airborne radar jamming SySteM .............::ccccecscccsseeeeeeeeees 
EA-6B Prowler electronic warfare aircraft .... 


GTE Government Systems Corporation 
AN/ALO-150:ESM receive tii cccnc.e eee: tee ee 202 
AN/ALR-60 communications and intercept analysis 

SVSCO Mies iecaeetntees coi een ena 
Dragonfly airborne C°CM systems ... 2 
Laser transmitter «..cccrace.c.cssesurscete ctecesttaadse nee 


Hamilton Standard 


ADAU 100 auxiliary data acquisition Unit .................00 303 
AIC-12 air intake control for the F-15 ..........cccceeeeeeeeee 446 


ASCT-100 air supply controller/test Unit ............0cccee 447 
Aircraft products data management computer ..... ‘ 

Aircraft propulsion data management computer .. sf 
CPC 100 cabin pressure controller ...............- . 447 
CTC 129 pack temperature controller .... 


CTC 130 zone temperature controller ................. .. 447 
DFDAU 120 digital flight data acquisition unit .............. 304 
DMU 100 and 101 data management units ................ 304 


DMU 120 data management set e 
DSS-100)dataistorage!set cs. icc co srcneeete See 
EDM-110 and EMD-112 PMUX propulsion 

IMUtiIDl XCD Sia; aesece cecetseneat eee wt sure eect ee 
EE9O engine supervisory control 


EEC103 engine supervisory Control ............:ccccccceceeeeeees 448 
EEC 104 full authority engine control for the Boeing 

PSP Ape eer etre Be eaten BOE a Pee ree ee HR a 448 
EEC 106 digital electronic engine control ...............0..0. 448 
EEC118 multiple application control system .................. 448 
EEC131 engine control for the PW4000 turbofan 

OINGUING aren c eee ascetic we 7 ieee een 448 


~~ 


EEC132 multiple application Control ..........cc0ccccccceeeeeeees 448 
EEC 150 full authority engine control ...... 
EEC153 APU control for the PW901A 
EEC206 electronic engine control for the PW206 

(ELBE Hi Slane is he eee beara om ee etl Bien an ceca ide A ee ee 449 
EPR-102 engine pressure ratio transmitter ..................... 449 
Eile ize lteye tars) ef 0(U1 07 Gils eoeaney Meee A elle ten NM Comeare 
Engine monitoring system 


FCC-100 automatic flight control system «0... 449 
FCC-105 automatic flight control system ...............0.008 449 
FCC-110-1 stabilator control for the AH-64 Apache ..... 450 
FDAU 100 flight data acquisition UNIt .............0cc eee 305 
FDEP 100, 120, 121, 122 and 123 flight data entry 

BRANT ame ere rete il cne resahne caus caustuuctctons casas 


Flight management system . 
RaRSERBRAATO MAI SADLER eres ecceci cece Rie acess scietta sees eroceson ct ovteceaees ieee? 


MCU 110 and 111 management controls units ............ 305 
PMS 500 performance management system ..............+- 450 
PSC-100/101/102 solid-state propeller 

SUTRAS GS terse ocr cess ese orcs saa cts sloreorscoteetecancesenecesate 450 
PSC-103 digital propeller synchrophaser .....................-. 450 


PHORS POMOPMANCE’SYSTOMD . csc.s-5cccssecenc: sccnnceicacneasnssveecauas 450 
RAH-66 Comanche air data systeM ............00ccccceeeeeeeeeeees 524 
SDP-100 signal data processor .............:ccscceccsseesseseeeseeees 305 
Harris Corporation 
UN NA ates MAN 74 5 PAT AGC F) oll | 1p) Cee ee ee 655 
AN/ASW-54(X) Link 16 Interoperable Tactical Data 

LNTCS asuneocertn 5 oye cea EA Hes ans aera See sain aera as aera 655 
FROM EO OM) Clea tal IM Kasreestoean sos sencanetoces~cs sencnte canecscarsieds 655 
DYve Tz ig a2 ee Le phe] 2) (6) (ie ce Sena a S7S 


Digital terrain management and display .............:0:0 373 
Enhanced control and display unit ..............c:ccceeeceeees 490 
Fibre optic high-speed databus ...............ccccccecseeseeceneees 260 
MIL-STD-1553 EMUX system for the B-1B .................. 260 
Multifunction/multi-band antenna subsystem ............... 655 


Hawker Siddeley Dynamics Ltd 
DECU8097 digital electronic control unit .................0. 419 
DECU80 186 digital electronic control unit ................0... 419 


Hazeltine Corporation 

AN/APX-72 IFF transponder ....... 
AN/APX-76A/B IFF interrogator ..........ccceeeeeeeteeteeee 
AN/APX-111 combined interrogator/transpondet ......... 
SIT 421 (MM/UPX-709) transponder ...............0cccceeeseeees 
SIT 432 (AN/APX-104(V)) interrogator 


Josef Heim KG 

PANIDEIIC CL ALAITOCOLOGN ccceencescer-cte ees esssssce-tesuorscesdecestecsevenss 
DATaRec-A4 acoustic recording system . 
DATaRec-D3 digital recording system ................:::0ccce 
DATaRec-E8 digital cassette tape recording system ..... 280 
OptoRec Q1 and Q2 quick access recorders .................- 280 


Hercules Defense Electronics Systems Inc 

AN/AAR-47 missile warning Set .........ccceccceseseeseereeteesees 202 
AN/ALO-176(V) ECM pod 
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